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Foreword 


Through the Minerals Yearbook and its predecessor volumes, the Federal 
Government has reported annually on mineral industry activities since 1882. 
This edition discusses the performance of the worldwide mineral industry 
during 1980 and provides background information to assist in interpreting 
devélopments during the year being reviewed. Content of the individual 
volumes follows: | 

Volume I, Metals and Minerals, contains chapters on virtually all metallic 
and nonmetallic mineral commodities important to the U.S. economy. In 
addition, it includes a chapter on mining and quarrying trends. 

Volume II, Area Reports: Domestic, contains chapters on the mineral 
industry of each of the 50 States, the U.S. island possessions in the Pacific 
Ocean and the Caribbean Sea, and the Commonwealth of Puerto Rico. This 
volume also has a statistical summary. 

Volume III, Area Reports: International, contains the latest available 
mineral data on more than 130 foreign countries and discusses the importance 
of minerals to the economies of these nations. À separate chapter reviews the 
international minerals industry in general and its relationship to the world 
economy. 

The Bureau of Mines continually strives to improve the value of its 
publications to its users. Therefore, the constructive comments and suggest- 
ions of readers of the Yearbook will be welcomed. 


Robert C. Horton,Director 
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Minerals in the World 
Economy 


By Charles L. Kimbell: and John Panulas? 


The year 1980 on the whole was not a 
good year for the world's mineral industry. 
The general upturn of activities in 1979 
after a rather poor 1978 showing was not 
maintained with a number of key measure- 
ment standards showing downturns. Most 
notably, the world's steel and petroleum 
industries recorded significant reductions 
in output, the former in response to mark- 
edly lower demand levels and the latter 
partly in response to lower industrial con- 
sumption owing to general economic condi- 
tions and partly owing to successes in cam- 
paigns for the reduction of energy use in 
general and petroleum product use in par- 
ticular among major importing nations that 
were feeling the trade balance pinch of 
ever-higher oil prices. 

During 1980, a number of political 
events—some international in scope, some 
confined to single nations—had significant 
influence upon world mineral industry ac- 
tivities and mineral commodity supplies, 
and other political happenings had the 
potential to significantly affect the industry 
in future times. 

Unquestionably the most notable events 
were those occurring in Iran and Iraq. At 
the start of the year, the spotlight was on 
Iran alone, where, with the tacit approval of 
the Khomeini regime, highly militant so- 
called students continued to hold U.S. Em- 
bassy personnel as prisoners, with no re- 
gard for accepted international diplomatic 
practice. As the year progressed, with U.S. 
embargoes on shipments of industrial mate- 
rials (including much-needed oil and gas 
industry equipment) and with the freeze on 
Iranian assets in the United States, the civil 
turmoil in Iran seemed outwardly to calm 
somewhat, and mineral industry activity, 
particularly that of the oil industry, began 


to pick up from the drastically curtailed 
levels of late 1979 and early 1980. In Sep- 
tember, however, following several major 
border clashes between Iran and Iraq, open 
warfare broke out between these countries, 
with each side attacking not only military 
targets, but industrial installations, in- 
cluding oilfields, refineries, pipelines, and 
oil loading facilities. Iraq seized substantial 
areas of Iran's Khüzestán Province. This 
warfare, which drew a number of soldiers 
on each side from civilian positions in- 
cluding some in the mineral industry and 


which seriously damaged mineral industry 


facilities in both countries, sharply reduced 
oil output in both nations and presumably 
had an adverse effect on all other economic 
activity through yearend. 

Elsewhere in the Near East, continued 
border clashes, guerrilla warfare, and retal- 
iatory airstrikes hampered industrial activi- 
ty, including the minerals sector, in Israel, 
Syria, Lebanon, and Jordan. 

In Western Europe, internal economic 
problems, including inflation, growing un- 
employment, spiraling energy costs, and 
attendant reduced consumer demand for 
finished goods served almost as effectively 
as did the Near East's warfare as a deter- 
rent to increased mineral industry activity. 

Japanese mineral industry activity was 
somewhat curtailed as a result of increasing 
energy costs that contributed to an increas- 
ingly unsatisfactory trade balance and by 
reduced demand for at least some mineral- 
based export products. It was questionable 
if recessionary trends that were evident 
could be curbed by the traditional method 
of increasing exports. 

In Eastern Europe, Poland's simmering 
labor dissatisfaction with general economic 
and sociopolitical conditions burst into the 
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open with major strikes beginning about 
midyear that had significant impact on the 
production of several mineral commodities. 
Moreover, the successes of the early strikes, 


which led to major governmental shakeups 


and policy changes, enhanced the worker's 
feelings of the ability to accomplish changes 
in this manner. Thus, through yearend, the 
threat of additional strikes loomed on the 
horizon, despite threats of intervention in 
Polish internal affairs from the U.S.S.R. 

On the African Continent, problems of 
civil strife and externally backed guerrilla 
activities that were adverse to mineral in- 
dustry operations were again noted in the 
Angola-Namibia area and in the Ethiopia- 
Sudan area, but in the latter case at least, 
some degree of improvement in the Ethio- 
pian-Eritrean internal strife seemed likely 
as a result of successful meetings between 
Ethiopian and Sudanese officials. These 
meetings resulted in Sudan cutting off sup- 
plies to some of the rebellious Eritreans and 
in a corresponding reduction in Ethiopian- 
Sudanese international tensions. In Zaire, 
there was none of the open warfare of 


the late seventies, and guerrilla activities 
apparently were minimal, with a resulting 
improvement in continuity of mineral in- 
dustry operations. 

In Latin America, the continued instabili- 
ty of the Near East stimulated oil industry 
activities, most notably in Mexico but to a 
measurable extent elsewhere. The Central 
American republics continued to experience 
largely internal political problems; while 
Nicaragua seemed to edge toward some 
degree of stability under its new regime, 
Costa Rica, El Salvador, and Guatemala 
suffered from intensified civil unrest, all of 
which had an unavoidable effect on mineral 
industry activity there. 

In China, despite some apprehensions 
over possible changes in United States- 
Chinese relations when the Reagan admin- 
istration came into office, relations with the 
West continued to improve, with increases 
in trade, including mineral commodities, 
being quite evident. Mineral industry oper- 
ations in the industrial north were some- 
what hampered by water shortages result- 
ing from drought conditions. 


PRODUCTION 


The estimated value of world crude min- 
eral production in 1980 was $549,300 million 
in terms of 1978 dollars, an amount that 
was $11,000 million or 1.9% below the 1979 
level, reflecting a downturn in the volume 


Year 


of production of several major commodities. 
The following tabulation summarizes ap- 
proximate data on the value of world miner- 


al production for selected years: 
Billion constant 1978 dollars 
Value of 53! 
majorcrude crude mineral 
mineral "e 

commodities? commodities? 
PAE EIEEE 67.8 77.2 
JVC ˙ↄ DE 88.5 101.7 
m mmu uL LE ees E 113.6 136.5 
F 125.7 154.0 
SENECAM 145.6 176.5 
F 234.0 281.6 
3 478.9 539.7 
%ßFCͤ ò 8 497.2 560.3 
BaD or eat on 487.4 549.3 


1The list of commodities included appears in table 3 of this chapter; one commodity covered in 1950-68 (beryl) is 


a from the 1973-80 figures, but 
ta for all except 1979 and 1980 are as reported 
for 1979 and 1980 


e overall impact of this omission is regarded as insignificant. 
in Annales des Mines, November-December 1980, p. 178; data 
are extrapolated from the 1978 Annales des Mines figures on the basis of the United Nations index of 


extractive industry production in the United Nations Monthly Bulletin of Statistics, August 1981, p. xiv. 
*Data extrapolated from values for 53 commodities to compensate for other mineral products. For details on the basis 
for this extrapolation, see accompanying text under Value of World Mineral Production.“ 


The foregoing data belittle the role of the mation of the value of crude production 


mineral industry in the world economy, 
however, by representing only an approxi- 


from mines, quarries, and wells, rather 
than the enhanced value that results from 
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beneficiation, smelting, refining, and other 
equivalent downstream processing. More- 
over, these data do not reflect value added 
owing to transporting mineral materials 
from production areas to consuming areas. 
If the value added through processing— 
smelting of metals, refining of oil, and 
manufacture of basic materials such as 
cement and fertilizers—were included, a 
1980 figure on the order of $1,300,000 mil- 
lion (1978 dollars) could be regarded as a 
conservative estimate of the value of output 
of primary mineral-processing plants. An 
additional, unestimated increment should 
also be added for the value of secondary 
metals produced. It should be stressed that 
crude and processed mineral commodities 
constitute not only the overwhelming domi- 


1 Re ſͥ WA ee 
••öô˙ĩ⁊5 DM D qꝶꝓꝶę5m̃¼ 8 
1980: 
January to March _____________________-_- 
Alters.... 
July to Septembderrnrrr 222 L2 22-2 
October o December JJ. 8 


nant share of the total raw material base 
for all manufacturing endeavors, but also 
represent a significant requirement for the 
agricultural industries because of that in- 
dustry’s need for fertilizers of mineral ori- 
gin, as well as the overwhelmingly domi- 
nant source of energy for industry through- 


out the world and for individual energy 


requirements in all developed countries and 
a number of developing countries as well. 


PRODUCTION INDEX PATTERNS 


The following tabulation summarizes the 
growth in world mineral industry output as 
reflected by the United Nations indexes for 
extractive mineral industry components: 


Index numbers (1975. 100) 
Crude 


petroleum 
Coal and natural Metals Total 
gas 
Saye 101.0 116.1 101.6 112.6 
TE 106.1 120.3 104.1 116.9 
nonu: 109.4 121.8 104.7 118.3 
— 110.7 115.9 105.9 114.9 
im 107.4 114.6 103.0 112.7 
scd 112.1 112.7 104.2 112.5 
s 109.9 116.3 104.5 114.6 


Source: United Nations. Monthly Bulletin of Statistics. V. 35, No. 8, August 1981, p. xiv. 


Particularly notable is the fact that the 
overall total index number for the first 
quarter of 1980 exceeded the 1979 average 
(largely on the strength of the fuels sectors), 
and that there was a continual decline 
through the remaining quarters, this due 
almost entirely to the continued decline in 
the petroleum and natural gas sector. It was 
further notable that the modest decline 
registered for coal and metals in the third 
quarter was more than compensated by 
increases in these sectors in the fourth 
quarter. 

Comparison between the world extractive 
industry indexes in the foregoing tabulation 
and the indexes for processing sectors of the 
mineral industry that are presented in the 
following tabulation reflect the substantial- 
ly higher unit prices for downstream prod- 
ucts as well as the higher profitability of 
secondary metal production (in the base 
metal index): 


Index numbers (1975 = 100) 


— — 
Year c pe eum, 
mineral and Base 
products rubber 
products 
1978 117.3 124.9 114.7 
197192 121.4 131.0 119.5 
1980: 
Jan to 
120.4 133.3 122.3 
April to June — 126.3 181.4 120.4 
July to Sep- 
tember 121.3 124.8 108.8 
October to 
December 121.4 128.0 114.1 
Annual 122.4 129.3 116.4 


Source: United Nations. Monthly Bulletin of Statistics. 
V. 35, No. 8, August 1981, p. xv. 


For details on differences in mineral in- 
dustry index growth patterns for various 
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geographic areas, see the source publication 
for the foregoing tabulations. 


QUANTITATIVE COMMODITY OUTPUT 


Total world production of 95 distinct min- 
eral commodities and/or specific forms of 
mineral commodities is given in table 1 for 
1976-80. Of these commodities, 53 registered 
gains and 41 recorded declines relative to 
1979 output levels (1 commodity registered 
no change). These figures contrast rather 
sharply with results comparing 1979 output 
levels with those of 1978, when 77 commodi- 
ties showed gains and only 18 registered 
declines. Of the 50 metallic commodities 
listed, 28 were produced in greater quanti- 
ties in 1980 than in 1979, and 22 were 
produced in lesser quantities, but among 
those recording declines were iron ore, pig 
iron, ferroalloys, crude steel, mine copper, 
smelter copper (both primary and second- 
ary), mine lead, smelter lead (both primary 
and secondary), refined lead (both primary 
and secondary), mine silver, mine zinc, and 
smelter zinc (both primary and second- 
ary)—virtually all major metals save alumi- 
num and its ores and intermediate prod- 


ucts. 

Among the 34 listed nonmetals, 18 regis- 
tered gains between 1979 and 1980; 15 
recorded declines; and 1 was unchanged, 
but in contrast to the situation among the 
metals, several major nonmetallics record- 
ed increases—notably cement, nitrogen, 
phosphate rock, and sulfur (all 3 listed 
forms). 

Of the 11 fuel commodities listed (not 
counting uranium, included among the met- 
als), 7 showed increases and 4 registered 
declines, including, most notably, crude and 
refined oil. 

No viable means exist to sum up the 
overall production performance of the non- 
füel mineral industry except on a value 
basis, and for these commodities, exacti- 
tudes on value are not available for detailed 
review for 1979 and 1980. Among the fuel 
commodities, however, a pattern of overall 
growth can be demonstrated by United 
Nations data in which all fuels are reduced 
to a common energy equivalent basis. The 
following tabulation summarizes world en- 
ergy material output for 1975-80 (1980 data 
partly estimated): 


Table 1.—World production of major mineral commodities! 


. Commodity and unit of measure 1976 1977 1978 1979P 1980* 


METALS 
Aluminum: 
Bauxite, gross weight? 


thousand metric tons 78,942 83,648 81,481 89,256 91,518 
Alumina, weight __________ do... ,194 29,643 29,600 31,067 82,983 
Unalloyed ingot metal . do... 12,622 13,786 14,118 14,563 15,868 
Antimony, mine output, metal content 
metric tons. . 64,162 67,653 60,967 65,266 67,191 
Arsenic, white?“ do- 34,492 81,282 81,219 80,694 28,685 
Beryl concentrate, gross weight?! do... 2,316 2,540 2,807 2,698 2,810 
Bismuth? kn ee do- 3,941 4,403 4,283 3,552 3,323 
Cadmium metal, smelter ___.._____ - do— 16,998 250 17,331 18,503 17,716 
Chromite, gross weight“ 
an thousand metric tona... 8,493 9,220 9,038 9,535 9,730 
Mine output, metal content metric tona z 21,418 21,484 25,595 28,692 29,905 
Metal, refindgld 8 849 20,762 24,769 227 29, 475 
Columbium-tantalum concentrates‘ 5 do- 23,015 21,617 23,574 35,145 35,611 
pper: 
Mine output, metal content 
thousand metric tons 7,525 1,156 7,638 7,615 7.617 
Metal: 
Smelter 
aryf |... 2 LLL scr 48 7,322 7,602 7,501 7,494 7, 352 
Secondary? //: do_ ___ 518 533 522 561 
Refined 
PN UMEN eg Se do____ 7,162 7,454 7,521 7,563 7,660 
Secondary. |... - do... 1,161 1,193 1, 1,849 1,382 
Gold, mine output, metal content 
thousand troy ounces. . 39,024 38,921 38,985 38,802 38,882 
Iron and steel: 
Iron ore, gross weight 
T thousand metric tona. _ 899,304 841,629 848,767 911,497 887,597 
etal: 
Pig iron do. ___ 497,636 489,319 505,952 529,218 507,738 
Ferroalloys s do... 18,807 13,707 14,07 16,182 15,698 
ai Steel, crude |... o ncc 613,530 670,051 709,921 40,520 707,580 
Mine output, metal content |. do____ 8,345 8,442 3,579 8,523 8,518 


See footnotes at end of table. 
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Table 1.—World production of major mineral commodities! —Continued 


Commodity and unit of measure 1976 1977 1978 1979P 1980* 
METALS —Continued 
Lead —Continued 
Metal 
Smelter: 
Primary thousand metric tons 8,237 8,221 3,290 3,340 8,262 
Secondary 77 do- 1.753 1,931 1,938 2,049 1,851 
imary. 22-22-22 -2- do____ 3,232 3,196 3,303 3,331 3,243 
Secondary ..- aa a2 200.2 = 1,914 2,122 2,123 2,267 2,038 
Magnesium metal, smelter, pri 
Mangan is metric tona. _ 249,369 251,236 288,654 809,029 318,309 
ese ore, gross weight 
thousand metric tons 24,597 22,823 22,531 26,199 26,697 
Mercury, mine output, metal content 
76-pound flasks_ _ 234,614 190,736 181,434 190,039 191,069 
Molybdenum, mine output, metal content 
metric ton 88,666 95,130 100,239 104,047 107,863 
Monazite concentrate (source of rare-earth m 
and thorium). z 33 12,052 15,761 22,234 22,353 21,405 
Nickel: 
ine output, metal content 
thousand metric tons. .. 792 804 660 683 771 
PM nini. smelter 8 do... 742 718 . 607 686 154 
tin up me mine output 
EER thousand troy ounces. _ 6,228 6,511 6,330 6,486 6,830 
Selenium metal, smelter* ? metric tons 1,109 1,384 1,421 1,600 1,332 
Silver, mine output, metal content 
ousand troy ounces. _ 316,384 340,262 844,438 845,958 341,370 
* metal, smelter* 5 — 1. metric tons 100 1 157 213 204 
Mine output, metal content . do— 218,412 230 241,855 245,318 246,247 
Metal, smelter _______________ 8 „063 226, 450 241.918 6, ; 
Titanium concentrates, gross weight: 
Iimenite* ® .  .. thousand metric tons 8,166 8,314 3,515 3,512 3,612 
Rutile? $. __-------------- do 404 341 302 360 423 
Titaniferous slag. — - - ---------- do____ 818 694 941 164 1,219 
Tungsten, mine output, metal content 
j metric tons 38,066 40,847 43,609 41,042 53,213 
Uranium oxide, mine output, UsOs content* 5 
do— 28,079 33,343 40,169 44,531 47,533 
Vanadium, mine output, metal content do- 28,312 80,221 31,043 84,146 ,885 
c: 
Mine output, metal content 
thousand metric tons 5,125 5,945 5,928 5,917 5,761 
Metal, smelter: 
m, ee eL do... 5,429 5,582 5,670 6,005 5,806 
o do— 245 223 207 240 230 
Zirconium concentrate? | .— do... 448 432 448 547 554 
NONMETALS . 
r OON TRS SENSE do— 4.707 4,793 4,693 4,890 4,818 
Bare. uu 88 do... .. 5,205 5,865 6,851 ,126 553 
Boron minerals do 2,340 2,746 3,180 2,796 2,742 
Bromineéé ____________________ do____ 309 301 311 32 347 
Cement, hydraulic do____ 756,854 795,189 852,532 873,817 886,888 
Bentonite® _________________ do- 5,012 5,261 5, 867 6,147 6,010 
Fuller's eartnhs Bt do 1,563 1,674 1,734 1,831 1,771 
Kaolin ..—— ----------—-——- do- 17,051 18,282 19,467 21,581 839 
Corundum, natural metric tons 12, 17,832 21,827 6,354 26,821 
Diamond:* 
Gem thousand carats_ — 9,275 10,074 10,253 10,542 10,670 
Industrial. 0 —— 588 29, 264 29,088 28,471 30,968 
f ee ete Poa A CON do— 38, 858 39,338 39,291 $9,013 41,638 
Diatomite* ________ thousand metric tons 1,483 1,467 1,451 1,509 1,500 
Feldspar* ___________________-_ do- 2,797 2,928 3,1 3,431 8,431 
Fluor par?! kr do- 4,323 4,425 4, 4,589 4,650 
Graphite metric tons 477,098 495,843 528,916 535,941 541,979 
Gypsum __________ thousand metric tons... ,846 71,178 76,062 76,341 74,430 
I DONE ee I ar ae OE ea ate EE. metric tons 11,035 10,599 10,651 11,416 11,455 
Lime thousand metric tons 115,855 117,868 120,032 121,722 120,081 
Magnesit do- 061 9,787 9,709 10,783 10,826 
III ies 8 do- 214 251 247 231 
Nitrogen: N content of ammonia?’  . do- 56,878 62,158 65,881 69,770 70, 838 
FI ĩ˙;.Qi˙i.. e I do- 1.268 1,365 1,401 453 1.444 
Phosphate rock and guano ~ _____ do____ 107,520 116,658 125,912 130,200 134,917 
Potash, marketable, KzO equivalent: do- 281 „156 26,173 933 27,871 


See footnotes at end of table. 
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Table 1.—World production of major mineral commodities: —Continued 


Commodity and unit of measure 1976 1977 1978 1979” 1980° 
NONMETALS —Continued 
Pumice* ®_________ thousand metric tons 15,087 16,325 17,399 16,338 16,068 
Sall 2 A 8 do- 160,667 160,888 428 171,853 164,752 
Sodium compounds, n. e. 8.“ 
ium carbonte -- do 26,082 27,042 27,871 28,702 29,112 
Sodium sulfatee _ do— 4,462 4,364 4,341 4,460 4,502 
Strontium minerals 5 ________ metric tons 69,420 95,312 88,616 84,983 74,552 
Sulfur, elemental basis: 
Elemental’! _____ thousand metric tons. _ 17,084 16,476 17,105 17,708 17,710 
From pyrite. - -- ------------- do- 9,425 9,675 9,973 10,110 10,149 
€— TAE a s do... 24,821 26,181 26,833 21,842 28,171 
FCRI O 8 do- 50,830 52,382 53,911 55,160 56,030 
Talc, soapstone, pyrophyllite do— 5,213 5,658 5,974 6,450 6,872 
Vermiculite? metric tons 522,646 520,364 543,064 539,915 528,897 
MINERGL MATES AND RELATED 
Carbon black* § _____ thousand metric tons 3,621 3,653 3,969 4,148 4,227 
Anthracite |. million metric tons. 180 188 194 201 208 
Bituminous coal .. .......--- do 2.807 2,400 2,443 2,587 2,604 
oe PEE do- 901 920 942 965 
!! a do- 3,375 3,489 3,557 3,730 8,772 
Coke:15 
Metallurgical. __ __ thousand metric vone. E 362,134 352,575 356,299 384,261 367,561 
Other sl - o. --- 18,205 17,389 13,100 13,177 18,393 
Gas, natural marketed . billion cubic feet 47, 855 49,618 51,405 54,497 55,550 
Natural gas liquids*_ million 42-gallon barrels. .. 1,070 1,102 1,118 1,174 1,206 
pens purcssepbese thousand metric tons 202,325 202,319 203,442 202,471 202,362 
etroleum 
Crude million 42-gallon barrels. — 21,089 21,891 22,063 22,916 21,771 
Refined 2 2 cun do- 21 356 22,402 22, 526 23, 506 22, 826 


*Estimated. Preliminary. 

lIncorporates numerous revisions from the table corresponding to this table in previous editions of this chapter. 
Figures generally conform to those published in appropriate commodity chapters of volume I of the Minerals Yearbook, 

jon 
Ancludes bauxite equivalent of nepheline syenite and alunite produced in the U.S.S.R. (the only producer on record of 

such materials as a source of aluminum). 

*Excludes data for the United States (withheld to avoid disclosing company proprietary data). 

*Excludes data for mainland China (no adequate basis for estimation available). 

5Excludes data for the U.S.S.R. (no adequate basis for estimation available). 

*Includes all metal clearly identified as primary as well as all motal that cannot be subdivided clearly between primary 


and secondary (see footnote 7). 
"Includes only that metal that is clearly identified as secondary. Some countries do not distinguish between 
and secondary and for some of these, no basis is available for estimating the breakdown of total production. for Sach 
countries, the total has been included under primary (see footnote 6). 
Excludes data for the United States (withheld to avoid disclosing company proprietary data), which in previous years 
accounted for approximately 50% of the world total. 
Includes leucoxene. 
10 Data are for years ending June 30 of that stated. 
comprises sulfur isin by the Frasch process plus 15 mined in the elemental state from ores. 
mprises recovered from coal gasification, metallurgical operations (except pyrite processing), natural gas, 
petroleum, tar sands, spent oxides, and gypsum, whether recovered in the elemental state or as a sulfur compound. 
CE uction of coke other than metallurgical by mainland China and the U.S.S.R. is included with metallurgical coke 
production. 
„Of which fuel peat, as follows, in thousand metric tons (balance for agricultural use): 1976—66,450; 1977—66,178; 
1978—66,911; 1979—65,826; and 1980—65,228. Unrevised versions of these inadvertently were published i in the 
table corresponding to this table in the 1978-79 edition of volume III, Minerals Yearbook. 


VALUE OF WORLD MINERAL PRODUCTION 1950, 1958, 1958, 1963, 1968, 1973, and 1978. 
The study fixes the constant 1978 dollar 
value of total world production of a selected 
list of crude mineral commodities’ at 
$478,917.9 million for 1978, an increase of 
nearly 105% over the 1978 constant dollar 


The comprehensive study on value of 
world mineral production that has been 
prepared periodically during the past 28 
years for the French language monthly 
mineral industry publication Annales des 


Mines was extended for another 5-year 
increment in the November-December 1980 
issue of that publication. The series now 
provides nearly uniform data for the years 


value of output in 1978, equivalent to an 
annual average increase of 15.496, which 
the source publication attributes to a 1.996 
annual average increase in volume of out- 
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put and a 13.3% annual average increase in 
the inflation-corrected price index for crude 
minerals. The figures in the French source 
have been roughly extrapolated by the U.S. 
Bureau of Mines to cover the full range of 
crude mineral commodities covered in the 


Minerals Yearbook on the basis of the share 
of total U.S. crude mineral output value 
accounted for by those selected commodities 
covered by the French source. The data 
upon which the extrapolations were based 
are as follows: 


Million current U.S. dollars 


value i 75 * " 
Value of total e tot ds ntage 
es US. M pei mun: covered in Ate for 55 
era: outpu nales des commodities 
Mines! 
1950 MANCHER ga ⅛ͤöud a ia a AER REI 11,835 10,405 87.8 
/ ↄð ÄAddſd%âd́ꝗm. rx: mm ß TO 14,882 12,511 81.0 
Do RESP i OU a cad Nee NOTER 16,526 13,754 83.2 
1963 zaan aa Se eee Savas ³ d ee RN A MO 19,620 16,002 81.6 
1968 es es gees ⁰¹wmw¹AmAA ³ ³ en cto 8 974 20,591 82.4 
NI bass echt ec) ⁰ꝑꝑdd k x 8 36,788 30,579 83.1 
%öÜ§Üͥ ͥꝙꝗyag dd s 8 219,821 210, 008 250.5 
5 as ply lo by U.S. Bureau of Mines, not as reported in Annales des Mines. Corres er cR Ta ing values as re 222 
in million dollars were 1950—8 10, 406; 1953—$12,435; 55 1 CTS 742; 1968—$ 


197 38295 87 6; and 197 '8—$8,1 66 (the last excluding fuels for 'comparabili 
FIT reeponssoity of the U.S. Bureau of Mines, and for which 1978 data 


?Excluding fuel minerals, no longer the p 
corresponding to that for 1950-73 inclusive Lois not as not published 


The published figures for total value of 
world production appearing in Annales des 
Mines for the selected group of commodities 
were increased on the basis of the percent- 
ages in the right hand column of the forego- 
ing tabulation for each year shown, 1950 
through 1973, inclusive. For 1978, where 
U.S. fuels value data were not available, the 
French published value for metals and 
nonmetals only was increased in a similar 
fashion and then added to the existing 
French-published fuels value. This method, 
using the U.S. experience as a basis for the 
extrapolation to full commodity coverage in 
order to obtain at least a rough approxima- 


Year 


Coal 
lO eee oe eee 2,427 
ri es hes ok wen 2,482 
[rj ap eet Seg ee ee 2,510 
OT eat ee eh te 608 
1979 _-_______________________ 2,737 
IL | ea ee op 8 2,761 


ity—see footnote 2) 


tion of the latter, even though it is recogniz- 
ed that, in all likelihood, the ratio between 
(1) the value of commodities included in the 
French study and (2) the value of commodi- 
ties excluded from that study is not at all 
consistent from country to country around 
the world. The results of this extrapolation 
appear in the first tabulation .under the 
heading “Production” in a preceding part of 
this chapter. That tabulation also includes 
an extrapolation of the Annales des Mines 
1978 figure to 1979 and 1980, this extrapo- 
lation based on the United Nations index of 
world extractive industry production. 


Million metric tons of standard coal equivalent 


Crude 
Hydro and 
55 N pm nuclear Total 
gas liquids electricity 
3,981 1,583 224 18,214 
4,313 1,645 231 8,671 
4, 467 1, 685 250 18,973 
4,517 1,748 277 9,145 
4,698 1,843 287 9,560 
4,450 1,857 299 9,367 


1Detail does not add to total shown because of independent rounding. 


Sources: Data for 1975-79 are taken direct] 
Energy and published in 1980 International Energy Annual 


GEOGRAPHIC DISTRIBUTION OF WORLD 
MINERAL OUTPUT VALUE 


Available information is inadequate to 
extrapolate to 1980 the 1978 data on the 


from United Nations. Yearbook of World Ene 5707 New York, 
1981, p. 2; data for 1980 are extrapolations of 1979 United Manoni figures based on data coll llected by U 


S. Department of 


Washington, D.C., 1981, pp. 14, 18, 20, and 24. 


geographic distribution of world mineral 
output published in Annales des Mines. 
However, those data, together with corre- 
sponding data for 1973 and 1950, are pre- 
sented in table 2 of this chapter to demon- 
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strate the shifts in relative importance of 
the various countries, particularly the 
changes that occurred during the 1973-78 
period. 

The most notable change was the 
U.S.S.R.'s move into first place, displacing 
the United States. The U.S.S.R., with 
19.8995 of the 1978 world total value, not 
only displaced the United States, but also 
continued to increase its share of the world 
total; while, in contrast, the U.S. share of 
the total again diminished as it has with 
each periodic study (1953, 1958, 1963, 1968, 
and 1973) since the first, made in 1950, 
when the United States accounted for 
39.31% of world output value. Saudi Arabia 
firmed its position as the third-ranked na- 
tion, increasing its share of the total from 
almost 5.7% in 1973 to 8.2% in 1978; simi- 
larly, both fourth-ranked mainland China 
and fifth-ranked Iran firmed up their posi- 
tions, registering higher shares of the total 
in 1978 than in 1973. In contrast, Canada 
retained sixth rank in 1978, but accounted 
for a smaller share of the year’s total than 
it did of the 1973 total. As a result of oil 
output from the North Sea fields, the Unit- 
ed Kingdom moved markedly higher in 
1978, rising from 13th rank in 1973 (1.76% 
of total) to 7th rank in 1978 (2.58% of total), 
reattaining the ranking that it held in 1968, 
which was based very largely on its coal 
output. Iraq, ranking 8th in 1978, also 
registered a substantial improvement in its 
position (17th in 1973); 9th-ranked Libya 
was unchanged in position since 1968; and 
rounding out the leading 10 1978 producers, 
Venezuela, with declining oil output, fell 
from 7th rank in 1973. 

The significance of crude oil as the princi- 
pal factor in national rankings is evidenced 
by the fact that of the 10 leading countries 
in value of world mineral output in 1978, 
only two—Canada and the United King- 
dom—were not among the 10 leading oil 
producers in that year, and these 2 ranked 
13th and 16th, respectively, as crude oil 
producers in that year. The growth in the 
significance of oil is also demonstrated by 
the decline in rank of the Republic of South 
Africa, 8th in 1963, 10th in 1968 and 1973, 
and 17th in 1978, for throughout this time, 
the Republic has shown substantial growth 
on a quantitative basis in output of a 
number of significant nonfuel minerals as 
well as in coal. 

Despite the changes in ranking, how- 
ever, it is perhaps significant to note the 
consistency of ranking for leading coun- 
tries. Of the 20 leading nations in crude 
mineral output value in 1978, 13 held 


a rank of 20 or higher since 1963 (the 
U.S.S.R., the United States, Saudi Arabia, 
mainland China, Iran, Canada, the United 
Kingdom, Iraq, Venezuela, the Federal Re- 
public of Germany, Kuwait, Poland, and the 
Republic of South Africa), and 4 more were 
among the top 20 in 3 of the 4 surveys 
(Libya, Australia, and Algeria in 1968, 1973, 
and 1978; and Mexico in 1963, 1968, and 
1978). 

The following tabulation summarizes the 
changes in distribution of total world crude 
mineral output value in terms of major 
groups of countries: 


Share of total world value 
1950 1973 1978 
Market economy countries: 
veloped _________ _ 67.46 36.19 30.20 
Developing: 
Organization of Petro- 
leum Exporti 
Countries (OPEC) 9.98 27.04 30.56 
OPI. e c 5.99 9.75 9.69 
Centrally planned economy 
countries 16.57 27.02 55 


The most notable trends are the decline 
in the share of total accounted for by 
developed market economy countries, the 
nearly parallel growth in share of total 
accounted for by the developing Organiza- 
tion of Petroleum Exporting Countries 
(OPEC) and the centrally planned economy 
countries, and the at first increasing and 
then declining share of total accounted for 
by non-OPEC developing market economy 
nations. 

Examining the 1978 total from the view- 
point of continental distribution, Asia (less 
Asiatic U.S.S.R.) accounted for the largest 
single segment, 32% (including 21.1% for 
the Near East, 7.1% for mainland China 
and other centrally planned economy coun- 
tries of Asia, and 3.8% for Japan and other 
market economy nations of the Far East). 
The U.S.S.R. and the other centrally plan- 
ned economy nations of Europe collectively 
provided 23.5% of the total; Canada and the 
United States together supplied 18.5%; Af- 
rica accounted for 9.6%; market economy 
Europe was the source of 8.3%; Latin 
America contributed 6.4%; and the remain- 
ing 1.796 was from Oceania. 


COMMODITY DISTRIBUTION OF WORLD 
MINERAL OUTPUT VALUE 


As in the case of the geographic distribu- 
tion of world mineral output value, the 
inadequacy of data precludes any reliable 
extrapolation of the various commodities' 
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shares of the totals published for 1978 in 
Annales des Mines to 1979 or 1980. There- 
fore, the commodity breakdown in that 
source for 1978 has been included in this 
chapter as table 3, to provide the most 
recent reliable measurement of the relative 
value of the various mineral commodities. 
The growing preeminence of the fuel 
minerals is immediately evident: Crude oil 
alone accounted for 55.57% of the 1978 total 


Commodity group 


-n a — —2— ae am —— ———— ——— —— —— ———— 2 —2—ä —— 2 — 


of the reported commodities (47.44% in 
1973); crude oil together with anthracite, 
bituminous, and lignite coal, natural gas, 
natural gas liquids, and uranium accounted 
for 87.05% of the total value of listed 
commodities in 1978 (76.98% in 1973). 

The following tabulation summarizes the 
shares of total value of listed commodities 
accounted for by each of the major commod- 
ity groups: 


Percent of value of all listed commodities 


1950 1963 1968 1978 1978 
3 76.43 76.62 72.91 76.98 87.05 
HEN 19.18 17.98 à 20.96 18.64 9.32 
. 4.39 5.40 6.13 4.39 3.63 


At this point, it should be noted that had 
the Annales des Mines staff had available to 
them comprehensive worldwide data on the 
mineral commodities mentioned previously 
-in the section of this chapter on value of 
world mineral production, and had such 
data been included in this study, the shares 
reported for mineral fuels and metals would 
be marginally lower than those given, while 
the share reported for industrial nonmetals 
would probably more than double. Thus, the 
foregoing data array tends to belittle the 
significance of nonmetallics and somewhat 


overstates the relative importance of fuel 
minerals and metals as a result of incom- 
plete data. 

Among individual nonfuel commodities, 
probably the most significant changes be- 
tween 1973 and 1978 were (1) the higher 
ranking of iron ore (up to 4th from 5th); (2) 
the decline of copper (from 4th to 6th); (3) 
the rise of phosphate rock (from 16th to 
9th); (4) the decline of lead (from 11th to 
16th); (5) the decline of zinc (from 9th to 
16th); and (6) the decline of nickel (from 
10th to 20th). 


TRADE 


In 1979, the aggregate value of total world 
trade in mineral commodities reached an 
estimated $473,341 million (current dollars), 
a very substantial increase (42.5%) above 
the previous record high set in 1978. Compa- 
rable data for 1980 were not available in 
time for inclusion in this chapter; available 


substantial increase than that between 1978 
and 1979. At this writing, data were far too 
sparse to provide a basis for a reasonable 
estimate of the percentage growth. The 
following tabulation summarizes the 
growth pattern in mineral commodity trade 
for 1975-79, as well as the role of that trade 


information clearly suggested a significant in total commodity trade: 
increase, but in all likelihood a much less 
: : Mineral 
5 Change from commodit ies 
Year commodities traded i daar * aars o an 
ii percen commodities 
(millions) | traded (percent) 
1975 a eee ae . ERE nS TERE I $312 400 -3.8 35.8 
JJ... 8 1353, 200 +13.1 35.7 
0ôͤĩ§ͤ N ĩ 385,900 T4193 734.3 
Tri a E Se een 8 1407, 500 T 5.6 131.4 
508, 800 +24.9 35.4 
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The huge gain was due, in substantial 
part, to the inflationary spiral, particularly 
advances in the unit prices for oil, but the 
increased level of industrial activity, re- 
flected as previously mentioned, in 1979 
production levels for many commodities, 
contributed also. Although 1980 data are 
not yet available, the growth in trade will 
undoubtedly reflect the cutbacks in output 
of those major volume commodities, such as 
iron ore and crude oil. 

Table 4, which served as the basis for the 
estimates of total mineral commodity trade 
appearing in the foregoing tabulation, pro- 
vides reported data on the value of trade in 


major mineral commodity groups and total 
commodity trade for 1975-79. Table 5 shows 
the percentage share of major mineral com- 
modity groups in the total trade of these 
commodities for 1975-79 and table 6 pro- 
vides individual growth (or decline) rates for 
each of the major mineral commodity 
groups for the same years. 

Major mineral commodity trade by region 
(such as tables 8-10 in the 1976 edition of 
this chapter) may be obtained for 1965, 
1970, and 1975-79 directly from the United 
Nations Monthly Bulletin of Statistics for 
May 1981. 


CONSUMPTION 


NONFUEL MINERAL COMMODITIES 


Virtually worldwide cutbacks, or at the 
very least stagnation in downstream indus- 
trial growth in 1980, were reflected in 
available statistics on consumption of me- 


1Pri and secondary combined. 


tallic commodities in 1980. The following 
tabulation, which provides data on estimat- 
ed world use for seven prominent nonfer- 
rous metals for recent years, clearly demon- 
strates this drop: 


Thousand metric tons 

1976 1977 1978 1979 1980 
icd ee M 14,076 14,511 16,884 15,968 15,245 
5 18 16 16 18 17 
. 8,589 9,078 9,502 9,838 9, 526 
5 5,094 5, 401 5,468 5,566 5,288 
3 670 642 697 779 718 
5 239 231 231 232 224 
See 5,674 5825 6,150 6,327 6,069 


Primary 
*Nickel content of refined nickel, ferronickel, and nickel oxide. 
Source: ard Bureau of Metal Statistics. World Metal Statistics. V. 34, no. 9, London, Sept. 17, 1981, pp. 12, 33, 38, 78, 


81, 97, and 10 


The seven commodities listed registered 
an unweighted average consumption de- 
cline of 4.8% between 1979 and 1980 
(weighted average consumption was down 
4.2%). The individual commodity declines 
resulted in consumption levels below those 
of 1979 but above those of 1978 for cadmi- 
um, copper, and nickel, below those of both 
1978 and 1979 but above the 1977 level for 
aluminum and zinc, a lower level for lead 
than in any year since 1976, and a lower 
level for tin than in any year since 1975. 

ing the ferrous metals, less cur- 
rent and less complete data are available; 
nonetheless, the downturn in 1980 was 
clearly evident. A total world decline in iron 
ore consumption of 596 or more was indicat- 
ed and a decline in the use of iron and steel 
scrap of 4% to 5% comparing 1980's level to 


that of 1979 seemed likely on the basis of 
partial returns. Despite an increase in out- 
put of manganese ore, a decline in the 
consumption level of 3% to 5% seemed 
likely. 

Considering major nonmetallic commodi- 
ties, the small growth in total world cement 
output (1.5%) was evidently, at least in part, 
utilized; thus, cement consumption evident- 
ly edged marginally upward, running count- 
er to the trend in metals. Among the 
fertilizer commodities, consumption of ni- 
trogenous and phosphatic materials conti- 
nued to increase through the end of the crop 
year 1980 (July 1, 1979, to June 30, 1980), 
while that of potassic fertilizers edged 
downward slightly as shown in the follow- 
ing summary tabulation: 
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Crop (ending June 30 of 

Commodity year stated) 
1978 1979 1980 
Niere million metric tons N 49.8 53.8 57.0 
FH Á————————— million metric tons P30s.. — 21.9 29.9 81.2 
OURO o Lu hcec 88 million metric tons K2O equivalent 23.0 24.5 28.5 


Source: British Sulphur Corp. Ltd. Statistical Supplement No. 22, January-February 1981, London, p. 1. 


Data on worldwide sulfur consumption 
for 1980 are incomplete, but a slight in- 
crease over the level of 55.5 million tons of 
sulfur in all forms estimated by British 
Sulphur Corp. was expected. The 1979 level 
was 5.1% above their estimated 1978 level 
and 11.4% above their estimated 1977 level. 


MINERAL FUEL COMMODITIES 


On a worldwide basis, energy consump- 
tion in 1980 fell by an estimated 2.396 


relative to the 1979 level, compared with a 
3.7% growth registered between 1978 and 
1979. Thus, the overall world energy con- 
sumption level in 1980 was nearer that of 
1978 than that of 1979. The entirety of the 
decline was the result of diminished use of 
petroleum, as shown in the following tabu- 
lation, which summarizes world energy con- 
sumption subdivided by major fuel types for 
1975-80: 


Million metric tons of standard coal equivalent 


Year Solid Liquid Natural Hydro and 
fuels fuels gas A Total 
J·²—] ⁵ AAA ĩðâ2d UP 2, 397 3,348 1, 561 223 7,529 
;ö;Ü—õĩ y 8 2,476 3,578 1,645 231 7,930 
//öĩö— 9 Or s 8 2,560 3,692 1,666 250 8,168 
1978.______________ cssc ss ccs c 2,612 3,768 1,738 277 8,395 
IL 9... a 2,738 3,834 1,846 288 8,706 
198909 Pca d el Oa OR 2,750 3,600 1,855 298 8,503 
Estimated 


Source: Data for 1975-79 are taken directly from United Nations Yearbook of World Energy Statistics. New York, 1981, 


p. 8; data for 1980 are estimates by senior author. 


The tabulation reflects the modest ad- 
vances in worldwide use of coal, natural 
gas, and hydro- and nuclear-generated elec- 
tric power in sharp contrast to the decline 
in liquid fuels (chiefly petroleum refinery 
products, but also including natural gas 


these changes in consumption levels, solid 
fuels accounted for over 32.496 of total 
energy in 1980 (31.596 in 1979), liquid fuels 
for 42.3% in 1980 (44% in 1979), natural gas 
for 21.8% in 1980 (21.2% in 1979), and 
hydro- and nuclear-generated electricity for 


plant-derived liquefied petroleum gas and 3.5% in 1980 (3.3% in 1979). 
so-called natural gasoline). As a result of 
INVESTMENT 


Data published by the U.S. Department of 
Commerce relating to U.S. foreign invest- 
ment in mineral industry activities show 
continued growth in both petroleum 
and mining-smelting-refining from 1978 
through 1980, but the gains, reported in 
current dollars, would be considerably re- 
duced if they were deflated to adjust for the 
inflation rate. 


Unfortunately, reasonably comprehen- 


sive data on worldwide mineral industry 
activity are not available for 1980, and for 
1979, such figures are available for only a 
few geographic and commodity areas. Table 
7 shows steel industry investment data for 
nations of the Organization for Economic 
Cooperation and Development, showing a 
substantial downturn in 1979; almost en- 
tirely as a result of a dramatic drop in the 
Japanese investment level (although the 
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European Economic Community (EEC) as a 
whole registered a slight drop, as did Aus- 
tralia and Spain). 

Information on Brazil’s extractive miner- 
al industry investment for 1980 indicated a 
total level equivalent to $660 million, in- 
cluding $240 million for phosphates, $120 
million for iron ore, $110 million for nickel, 
$70 million for copper, $60 million for ka- 
olin, and $60 million for expansion and 
improvement of existing iron ore mines and 
related facilities. Clearly these expendi- 
tures were for major projects only and 
exclude much downstream processing, but 
it is indicative at least of activity in what is 
one of the more stable Latin American 
investment areas. A somewhat more modest 
extractive industry investment level was 
reported for the Republic of South Africa— 
a level equivalent to $402 million, of which 


the largest share was for new gold produc- 
tion facilities, a substantial amount of the 
remainder for new uranium projects, with 
small amounts for new chromite facilities 
and improvement of existing tin facilities. 
Investments of $435 million in Greece in 
1980 were chiefly for new bauxite and 
nickel facilities. 

Worldwide petroleum industry invest- 
ment for 1980 had not been summarized at 
the time of this writing, but particulars for 
1979 are provided divided on a regional 
basis in table 8 and on a worldwide basis 
divided by the various sectors of the indus- 
try in table 9. Table 10 provides data on 
U.S. direct foreign investment in mineral 
industry activities (mining, smelting and 
refining, and petroleum) for 1977-80, with 
regional detail of the last 2 years of the 
period. 


TRANSPORTATION 


MARINE TRANSPORT 


Tankers, bulk carriers, and freighters are 
the three classes of vessels engaged in 
transporting mineral commodities. The 
number, gross tonnage, and deadweight ton- 
nage of these vessels, as well as similar data 
for other vessels of the world’s merchant 
fleet, as reported by the U.S. Maritime 
Administration for 1975-79, are given in 
table 11. 

It should be noted that vessels in each of 
the three categories are not devoted wholly 
to mineral commodity transport. Tankers, 
although largely engaged in moving crude 
oil and refinery products, also transport 
liquid chemicals, wine, molasses, and whale 
oil. Bulk carriers move agricultural prod- 
ucts as well as crude minerals and mineral 
fertilizers, while freighters, because of their 
great variety, can be devoted wholly to 
hauling mineral preducts or wholly to mov- 
ing nonmineral goods, as well as to carrying 
mixed mineral and nonmineral cargos. 

Table 12 gives information on total load- 
ings and unloadings of vessels, divided be- 
tween tanker-type cargo and dry cargo, for 
the years 1975-79. Although it is recognized 
that these figures on loadings and unload- 
ings include goods other than minerals, 
they nevertheless serve as a reasonable 
measure of mineral commodity shipments, 
because the preponderance of total weight 
of all goods moved is accounted for by 
minerals. Some measure of the significance 
of mineral commodity movement to total 
commodity movement is apparent in data 


for the world’s two major canals, the Pana- 
ma and the Suez, and it should be noted 
that figures for these waterways are skewed 
in favor of nonmineral commodities by both 
waterways inability to handle large super- 
tankers and bulk cargo vessels engaged in 
ore trade. Although exact recent figures are 
not available, it appears likely that miner- 
als and mineral products account for three- 
quarters or more of total cargo carried in 
any single year on a weight basis. 

Tables 13 and 14 provide a geographic 
breakdown of loadings and unloadings of 
dry cargo and tanker cargo, respectively, for 
1977-79 on a tonnage basis. Again recogniz- 
ing that both tables include minéral and 
nonmineral goods, but also recognizing the 
dominance of mineral materials from the 
viewpoint of tonnage, these tables give some 
idea of the relative importance of various 
world areas as origins and destinations for 
mineral materials. 

Although physical characteristics of 
vessels—size, draft, age, crew requirements, 
type of propulsion system, etc.—as well as 
fuel costs have an undeniable influence on 
shipping industry performance, problems of 
and changes in the quantity and type of 
material being moved also significantly af- 
fect the shipping sector of the world econo- 
my. Therefore, before detailing changes in 
composition of the merchant fleet that 
serves the mineral industry, some observa- 
tions on major mineral cargoes seem in 
order. First in importance because of the 
volume of material moved was oil, and in 
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this case, preliminary figures indicated an 
8.4% decline in total movement of crude oil 
and oil products relative to 1979 levels. The 
total of 1,665 million tons included 1,420 
million tons of crude and 245 million tons of 
products and represented the lowest overall 
level of oil shipment since 1975. 

The decline in transport performance was 
even more marked. Haul length in 1980 was 
5,750 miles, down from 5,850 miles in 1979. 
This can be attributed to three factors. 
First, there was an increase in short-haul 
crude movements. Second, there was a re- 
duction in use of the Persian Gulf region 
working in tandem with increased use of 
the Suez Canal. Third, erratic growth in 
export movements of Middle East oil from 
the eastern Mediterranean increased. 

A major factor in the changes in world oil 
trade practices and patterns was the inter- 
nal economic disorder in Iran that prevailed 
through the early months of the year as the 
Khomeini regime took control, and that was 
heightened by the outbreak of open warfare 
between Iran and Iraq in the fall. These 
political and military conditions produced a 
significant drop in secure long-term oil 
supplies and intensified competition for po- 
tentially available supplies from other pro- 
ducers. At least momentarily, the quest for 
supply assurance rather than strict price 
considerations became a dominant consider- 
ation. However, as demand levels for oil 
diminished as a result of both conscious 
planning at energy conservation and cut- 
backs in use resulting from general indus- 
trial slowdowns in many nations, it became 
evident that adequate reasonably assured 
supplies of crude oil were available from 
producers other than Iran and Iraq. 

Another mineral commodity with consid- 
erable significance to seaborne transport 
was phosphate rock. Preliminary 1980 sta- 
tistics indicate that total seaborne trade of 
phosphate rock was around 49 million met- 
ric tons, the highest level yet recorded. 
Demand was relatively high during the first 
half of 1980, dropped slightly as a result of 
price increases during the third quarter, 
but rebounded in the fourth. 

The United States, Jordan, Morocco, the 
Republic of South Africa, and Israel were 
the primary phosphate rock exporters in 
1980. About 33% of total U.S. phosphate 
rock exports went to Europe with the re- 
mainder sent to Japan and to South and 
East Asia. Jordan’s primary export markets 
were Poland, Romania, and Yugoslavia. 
Morocco, the world’s leading phosphate 


rock exporter, experienced a 1.5% drop in 
exports owing to reduced demand by Latin 
American nations. 

Because of the large volume of trade 
between North Africa and Europe, phos- 
phate rock shipments of a short-haul nature 
remained unchanged. About 62% of total 
seaborne phosphate rock trade was moved 
by bulk carriers over 18,000 deadweight 
tons, and 85% was carried by ships below 
40,000 deadweight tons. Only 2% of all 
shipments were made by vessels over 10,000 
deadweight tons, indicating the continued 
inability of the phosphate rock trade to 
utilize large bulk carriers, which stems 
from the nature of port facilities in phos- 
phate rock loading areas. 

Bauxite and alumina also were among 
the mineral commodities accounting for 
substantial seaborne trade; preliminary sta- 
tistics indicate total shipments of these 
materials in 1980 approached 47 million 
metric tons, of which 30% was alumina. Of 
the total, Australian exports accounted for 
nearly one-third, West African shipments 
for about one-fourth, Caribbean shipments 
for another one-fourth, and Guyana- 
Suriname-Brazil shipments for about one- 
sixth. Roughly 60% of the total bauxite- 
alumina shipped by sea was moved in ves- 
sels below 40,000 deadweight tons, with 
about 20% moving in vessels of 40,000 to 
80,000 deadweight tons and the remainder 
in vessels of 60,000 to 80,000 deadweight 
tons. The average haulage distance for ves- 
sels in the bauxite-alumina trade was only 
about 3,700 miles, this as a result of the 
relatively large volume of material shipped 
over the relatively short distance from the 
Caribbean and northern South America 
into the United States and Canada. 

Owing to long-term freight contracts, of 
which over 90% of all 1980 maritime iron 
ore trade was conducted, the first half of 
1980 saw a surge in seaborne iron ore 
movements. This increase diminished dur- 
ing the second half of the year as importers 
utilized their contractual option to reduce 
shipments to avoid excessive inventories. 

Total iron ore shipments amounted to 
about 310 million metric tons in 1980, 17 
million metric tons below the 1979 level but 
20 million metric tons above the 1975-78 
annual average. Accounting for more than 
80% of the export segment of this total were 
Australia, Brazil, the Republic of South 
Africa, Liberia, Sweden, India, and Canada. 
On the demand side, 85% of the iron ore 
was imported by principal steel producers, 
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EEC, Japan, and the United States. Other 
Western European countries, nations of the 
Far East, and mainland China took the 
remaining 15%. The average haul length in 
1980 was 4,870 miles, unchanged from that 
of 1979, with over 50% of the total seaborne 
movement carried in vessels above 100,000 
deadweight tons. 

There was a sharp upturn in demand for 
steam coal in 1980, a direct result of that 
commodity’s better competitive position 
vis-a-vis oil, both from the viewpoint of 
price and the viewpoint of assurance of 
supply. One result was the record seaborne 
movement level of 172 million metric tons, 
8.2% over the 1979 level. 

In terms of seaborne movements, North 
America was the leading regional coal ex- 
porter. Following were Eastern Europe, 
Australia, the Republic of South Africa, and 
Western Europe. Shipments from Australia 
fell off severely in 1980 owing to labor 
problems. Most prominent among these was 
a 10-week strike staged by Queensland coal 
workers. The reduced Australian shipments 
resulted in a large increaso in seaborne coal 
exports from the United States and the 
Republic of South Africa. 

With regard to the United States, exports 
of steam and metallurgical coal shipped 
reached an estimated 75 million metric tons 
in 1980, reflecting a near doubling in sales 
during the period 1978-80. Of the 75 million 
metric tons, steam coal represented 20% 
compared with 5% in 1979. The other 80% 
was of metallurgical quality. 

South African total seaborne coal exports 
increased 14% to 25 million metric tons; 18 
million metric tons of this amount went to 
the EEC nations, reflecting a 30% increase 
over the 1979 level. 

Bulk Carriers.—In 1979, the world’s bulk 
carrier fleet increased by 63 vessels, com- 
pared with a 281-vessel decrease in 1978. 
The 1979 growth represented a 1396 gain on 
the basis of number of vessels. There was a 
1% decrease in the average gross tonnage 
and deadweight tonnage of such vessels, 
reversing a trend prevalent for a number of 
years. In 1979, the average bulk carrier 
grossed 22,8346 tons and had a deadweight 
tonnage of 38,676, compared with 1978 fig- 
ures of 22,423 and 38,795, respectively. To- 
ward the end of 1979, orders for new bulk 
carriers increased, and that trend continued 
through the end of 1980. 

The following tabulation shows the distri- 
bution of the world bulk carrier fleet by 
country of registry for 1979: 


Country of (thousand 
vessels tons) 
Libera 920 44,729 
Japan 500 21.814 
eee 4 
ni om ..------ k 
Norway e „ 163 10,779 
Panama a 36 9,850 
ITT SS 149 7, 508 
.. A 8 105 4,462 
USSR. AAA 156 3,106 
Germany, Federal Republic of 49 2,886 
rance o o et 50 2,869 
China, mainland .. .....-— 85 2,839 
Singapore 82 2,683 
EE : £m 
DR. oom c 
Poland ~- ------------—- 18 2,048 
Sweden 3 1, 320 
One zz 777 34,775 
rr Se 4,714 182,319 


Freighters.—In 1979, the world’s freight- 
er fleet increased by only 188 vessels, a 
1.3% increase. In terms of total gross ton- 
nage and deadweight tonnage, there were 
2.2% increases over the 1978 levels. The 
average freighter in 1979 had a gross weight 
of 6,256 tons (6,202 tons in 1978) and a 
deadweight tonnage of 8,409 tons (8,341 tons 
in 1978), a modest increase when the num- 
ber of vessels involved is considered. The 
following tabulation shows the distribution 
of the world’s freighter fleet by country of 


registry in 1979: 


Number Und NER 
Country of (thousand 

vessels tons) 
Greece 1,564 15,042 
Panama _______~_____ 1,666 12,766 
USSR oeenn 8 1,828 10,996 
Japan- -—------------- 756 838 
United States 469 6,723 
iberi aaa 567 6,357 
United Kingdom 514 5,387 
China, mainlone 3 462 4, 665 
Singapore 458 4,042 
Germany. Federal Republic of 386 3,946 
India aaa 221 599 
N ane E 357 2,481 
PFC 404 2,302 
8 „„ 192 1.944 
e o ac 4,485 34,406 
Total s oe ee 14,329 120,494 


Tankers.—In 1979, the world’s tanker 
fleet was 27 vessels greater than that of 
1978. The average vessel’s gross tonnage 
declined from 34,849 tons in 1978 to 34,815 
tons in 1979, and deadweight tonnage simi- 
larly declined, from 65,885 tons in 1978 to 
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65,756 tons in 1979. 

Accounting for the lack of growth in the 
world’s tanker fleet in 1979 was the meager 
2.5% increase in transport demand, relative 
to 1978. This was the result of a 1.5% 
decline in average haul length caused by 
the increased use of crude oil pipelines and 
by the higher level of oil exported by coun- 
tries outside the Middle East. 

Haul length continued to diminish into 
and throughout 1980 and, coupled with the 
aforementioned 8.4% drop in oil tonnage 
carried, effected a significant increase in 
the number of tankers scrapped. Notewor- 
thy is the fact that, among the 1980 scrap- 
pings, 25 ships were of the large crude 
carrier size (over 150,000 deadweight tons), 
resulting in a loss of about 3.66 million 
deadweight tons. Consequently, deadweight 
tonnage for this tanker class fell 2.2% in 
1980. 

The following tabulation distributes the 
world’s tanker fleet by country of registry 
for 1979: 


Number Deac wegh 
e s (thousand 
vessels tons) 

Liberia 887 107, 569 

Japan 487 32,506 

Norway 26,703 

nited Kingdom 348 25,018 

!! Ae elie ae 395 22,002 

United States 307 15,784 

ae OD eS, ery eee et 124 14,961 

!! CONS 213 12,894 

Itàly.—— Locum 234 9,323 

e 77 Me fs ee E eee 122 8,925 

SSN!!! ete be 470 349 

Germany, Federal Republic of 64 5,644 

Singapore F 116 5,564 

mark___---------- 72 5,429 

N ctherlands mourn 62 4,611 

weden 6 220 

Otherr‚r ---- 980 37,378 

!! ee oh 5,260 845,880 

Number of transits: 

mmercial ocean traffic 
Other traffic ß e cea et 
T o Li rs. 


Cargo moved 5 pide tons): 
mmercial ocean t 


Mineral commodities r A A A E ee 
Other commodities __ ___________________ 


e ß 


1Year ending September 80 of that stated. 


OCEAN FREIGHT RATES 


In 1980, two separate patterns emerged 
relating to ocean freight rates. On the one 
hand, tanker rates fell significantly when 
compared with those of 1979. Among the 
reasons for this were cutbacks in OPEC oil 
production, reduced consumption resulting 
from the implementation of conservation 
policies by many nations and from high oil 
prices, and a reduction in long-haul crude 
oil shipments. 

On the other hand, 1980 rates for dry 
cargo increased considerably. At least two 
factors were responsible for this. First, 
there were a number of port strikes as, for 
example, at New South Wales, Australia, 
where work stoppages and slowdowns were 
frequent throughout 1980. Second, the 
strong demand for coal and iron ore, as well 
as for other mineral and nonmineral com- 
modities, and the concomitant increase in 
bulk carrier demand placed considerable 
stress on numerous ports around the world, 
the facilities of which were incapable of 
handling the increased shipping loads. 

Specific indices for 1980 ocean freight 
rates may be found in the March, June, and 
September issues of the 1981 United Na- 
tions Monthly Bulletin of Statistics. 


PANAMA AND SUEZ CANALS 


Owing to the significantly higher level of 
crude oil and coal shipments passing 
through the Panama Canal, 1980 was a 
landmark fiscal year (ending September 30) 
for the Panama Canal Company. The fol- 
lowing table indicates the general traffic 
condition of the canal, both in terms of the 
number of vessels transiting the canal and 
in terms of the amount of cargo moved. 
Included are mineral commodities and oth- 
er commodities: 


Fiscal year! 
1978 1979 1980 
C 12, 677 12,935 13,507 
353 ee he ; ,A21 1,218 
3 13,808 14,362 14,725 
FFC 83,614 90,082 99,481 
7 61.191 66,503 70,418 
Sa i MEE 144,805 156,585 169,899 
! gle aaa 304 370 403 
Spat Atal ey EE 145,109 156,955 170,802 
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Shipments of petroleum and petroleum 
products accounted for 28.3% of all cargo 
shipments. The sharp rise in Alaskan North 
Slope (ANS) crude oil shipments moving 
through the canal accounted for a 10.6% 
increase over that of the previous year in 
the level of shipments for total canal sea- 
borne movement of the commodity group. 
ANS crude petroleum shipments totaled 
22.5 million metric tons, reflecting a 40% 
increase over that of 1979. In 1980, 35.9 
million metric tons of crude petroleum mov- 
ed through the canal, 5.4 million metric 
tons more than the amount shipped in 1979. 
Shipments of petroleum products amounted 
to 12.2 million metric tons in 1980, re- 
flecting a decline of 6.8% relative to those of 


Commodity group 


Metals: 
Ores abd concentrates: 


Aluminum 


Fertiii zee oe ee sau 
Sal 


Mineral fuels: 


«ö; «² 7... y ecce Ede 


1Tinplate is included under tin in source publication. 


1979. 

In 1980, 17.3 million metric tons of coal 
and coke were carried through the Panama 
Canal, an increase of 22.3% over that of 
1979 and the highest shipment level in 5 
years. The aforementioned Australian coal 
strike was, in large part, responsible for the 
rise, as shipments from the U.S. east coast 
to Japan increased in order to satisfy Japa- 
nese demand for coal. 

Iron and steel semimanufactures were 
the largest nonfuel mineral commodity 
class carried, accounting for 10.2 million 
metric tons. : 

The following tabulation distributes min- 
eral commodity trade through the canal 
during 1978-80 by major group: 


Thousand metric tons 
1978 1979 1980 
S pce et es 1,414 1,184 1,243 
7 134 160 107 
553 Ä 696 508 634 
S 1,600 1,163 1,748 
FFC 117 144 136 
nt 314 485 625 
537 63 55 50 
FF 685 739 664 
33 1, 383 1,524 2,013 
S 6,406 5,962 7,220 
33 100 280 328 
F 838 895 1,003 
F 11,478 10,763 10,173 
7 147 120 18 
3 160 141 94 
C 157 98 143 
3 234 217 
„„ 13,124 12,531 12,036 
DEF et 465 462 466 
J 369 309 177 
FFC 266 423 416 
11 ees 8.059 9,350 9,953 
o 853 931 713 
FF 1.277 1.481 2, 380 
PF 398 798 511 
R 11,687 13,754 14,616 
C 8⁴ 154 182 
FFC 11.093 14,111 17,281 
88 yee pte 32,843 30.478 35,911 
T1 8,377 13,092 12,235 
S 52, 397 57,835 65,609 
NOE 83,614 90,082 99,481 


Includes a category identified simply as "scrap" in source publication, which may include scrap other than iron and 


steel scrap. 
Includes slag, clinkers, and dross. 
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For greater detail on mineral movements 
through the Panama Canal, the reader is 
directed to the Panama Canal Company 
Annual Report series. 

At the Suez Canal, a total of 20,363 
vessels transited the canal in 1979, a de- 
crease of 903 vessels relative to 1978 tran- 
sits (down 4.2%), but in contrast, the ton- 


nage passing through the waterway increas- 


ed from 248,260,000 tons to 266,171,000 tons 


(up 7.2%). Of the total number of vessel 
transits, tankers accounted for 2,698, a fig- 
ure 8.4% above that of 1978. The net ton- 
nage credited to tankers increased by 16.7% 
from 73,924,000 tons in 1978 to 86,278,000 
tons in 1979. The following tabulation indi- 
cates the distribution of tankers by number, 
direction, net tonnage, and status (loaded or 
in ballast): 


Direction 


Net tonnage 
Number (thousan 

. metric tons) 

1978 1979 1978 1979 
a ate IR 1,049 1,026 48,176 55,913 
FC 400 518 4,792 6,867 
. tags Sete 1,449 1,544 52,968 62, 780 
J ONES 198 304 2,1 3,886 
he a ge ee ete ee 842 850 18850 19,612 
. eat 1,040 1,154 20,956 23,498 


Freighters ranked next after tankers in 
terms of number of transits and net ton- 
nage, with bulk carriers following in third 


rank. The following tabulation summarizes 
transits by these vessel classes: 


Vessel class 


— — am am — —— am a ee ee — ee ewe wee eee we — o 


Net to 
Number (thousan 
metric tons) 
1978 1979 1978 1979 
777 age tes Sak 2,180 1,678 11,049 8,422 
FFC 9,541 8,884 63,472 60,958 
2 ³˙ ee eth hes 11,721 10,562 74,521 69,380 
FCC 386 343 5,282 5,613 
PER E 2,127 2,050 31,501 30,717 
9 eee ONES 2,513 2,393 36,783 36,390 


Source: Suez Canal Authority. 


In terms of goods transited in a south- 
bound direction on the Suez, 81,919,000 tons 
were shipped in 1979, a 2.2% increase over 
the 1978 figure of 80,128,000 tons. Of the 
1979 total, oil and oil products totaled 
8,970,000 tons, an 86.3% increase over the 
1978 figure of 4,816,000 tons. This increase 
was due to a doubling in the quantities of 
kerosine and diesel oil. In 1979, 916,000 tons 
of metal and ores were carried southbound 
through the Suez, a 42.1% drop from the 
1978 level of 1,581,000 tons. Southbound 
coal shipments transiting the Suez amount- 
ed to 192,000 tons in 1979, compared with 


272,000 tons in 1978. 

With regard to northbound movement of 
commodities through the Suez, 78,730,000 
tons were carried in 1979, a 13.1% increase 
over the 1978 figure of 69,597,000 tons. Of 
the total northbound 1979 commodity vol- 
ume, crude oil and oil products accounted 
for 27,284,000 tons or 34.7%. This consti- 
tutes a 3.8% decline from the 1978 figure of 
28,363,000 tons. Northbound metals and 
ores moved on the Suez increased from 
7,203,000 tons in 1978 to 9,906,000 tons in 
1979, a surge of 37.5%. Finally, whereas 
1,543,000 tons of northbound coal and coke 
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transited the Suez in 1978, 2,201,000 tons 
did so in 1979. 


PIPELINES 
Limitations of time and space preclude a 


comprehensive assessment of international 
pipeline activities. Major projects in individ- 
ual countries are treated within the individ- 
ual country chapters. 


PRICES 


Comprehensive data on world prices for 
crude minerals and mineral products are 
not available; tables 15, 16, and 17 summa- 
rize major nonferrous metal prices in the 
United States, the United Kingdom, and 
Canada, respectively, for 1977 to 1980, inclu- 
sive, with monthly data provided in each 
case for 1979 and 1980. The general upward 
trend of 1978-79 for these metals in all three 
markets that was noted in the previous 
edition of this chapter was clearly broken in 
1980. Aluminum registered a modest in- 
crease across the year in the United States, 
while generally trending downward across 
the year on the London market. Copper 
prices reached record peaks in all three 
markets in February of 1980 and thereafter 
generally turned downward, with a brief 
sharp upturn in July, and as the year 
closed, fell to levels below the 1979 average. 
Lead prices generally trended downward 
from January 1980 until August or Septem- 
ber when there was a brief upturn, followed 
again by declines through yearend. Lead’s 
comparison metal, zinc, recorded increases 
generally in the first quarter, followed by 
declines until July or August, and then 
modest upturns through yearend (except in 
London, where there was a sharp decline in 
December). Tin prices in both the United 
States and London reached their 1980 high 
in March and then, with some minor fluctu- 
ations, trended gradually lower until 
December, when they dropped very sharply 
in both markets. 

In the case of silver, January 1980 was 
the month of the record silver price within 
any recent period of history, with the 
monthly average price topping $38 per troy 
ounce in all three markets. The decline set 
in February, although the monthly average 
for that month in all three markets still 


topped $30 per troy ounce, then moved 
down to little better than $24 in March, $14 
to $15 in April, and $12 to $13 in May. 
During June to October, silver prices again 
edged up to a little above $20 per ounce, but 
then fell again in the last 2 months. Al- 
though there is no detailed presentation in 
this chapter on the fluctuations in the price 
of gold, it is worthy of note that on January 
21, 1980, the price of gold reached a record 
high on reputable world markets for recent 
historical time—$875 per troy ounce in New 
York. As with the illogically high silver 
prices of early 1980, however, the decline 
rapidly set in and by March was under $500 
per ounce, a level that was touched again 
briefly in late summer. 

Some approximations of oil prices appear 
in the U.S. Department of Energy’s 1980 
International Energy Annual. That publica- 
tion lists 15 types of crude oil for which it 
quotes prices as of January 1. At the start of 
1980, these prices ranged from a low of 
$25.20 per barrel for one Venezuelan crude 
to a high of $34.50 per barrel for a Libyan 
crude; as of January 1, 1981, the selling 
price for the Venezuelan crude had been 
increased nearly 30.5% to $32.88 per barrel, 
and the Libyan crude, still the most costly, 
increased 18.2% to $40.78 per barrel. The 
smallest increase for any of the crudes 
listed was a 19.6% growth for an eastern 
Ecuadorian crude oil, but its price was 
already very high at the start of the year. 
Crude oils from Nigeria, Algeria, and the 
United Kingdom all showed price increases 
during 1980 exceeding 30%. Readers inter- 
ested in greater detail on crude oil prices 
and/or in information on foreign petroleum 
refinery product prices are referred to the 
aforementioned Department of Energy pub- 
lication. 


STATISTICAL SUMMARY OF WORLD PRODUCTION AND TRADE OF MAJOR 
MINERAL COMMODITIES 


The final 24 tables of this chapter (tables 
18-41) extend the statistical series on pro- 
duction that was started in the 1963 edition 


of the International Area Reports volume of 
the Mineral Yearbook and was subsequent- 
ly updated and expanded in the 1965 and 
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1967-79 editions. They are primarily a sup- 
plement to other statistical data within this 
chapter, but also serve as a summary of 
international production data for major 
mineral commodities covered in greater 
detail, on a commodity basis, in volume I of 
the 1976 Minerals Yearbook and on a coun- 
try basis in the balance of volume III. 

In this edition, the data presented in 
these tables, in most instances, correspond 
with the data in the individual commodity 
world production tables appearing in vol- 
ume I and may differ somewhat from a total 
that might be obtained by adding figures 
presented for any single commodity in each 
of the country chapters of volume III. This 
apparent disparity results from problems of 
scheduling compilation of tables in the nu- 
merous commodity and country tables in 
the two volumes. In an effort to provide the 
user with the most up-to-date information 
possible, data received after completion of 
worldwide commodity production tables 
have been included in many of the indi- 


Table 2.—Geographic distribution of world crude mineral production value, 


vidual country production tables. Limita- 
tions of time, however, have prevented the 
incorporation of these revisions in the abb- 
reviated versions of the world commodity 
tables included here. Thus, a more precise 
figure for total world production of any 
commodity could be obtained by adding 
figures presented in the individual country 
chapters. For summary purposes, however, 
it is felt that tables 18-41 of this chapter are 
sufficiently correct without the inclusion of 
these generally minor revisions. 

The series of data on world trade in major 
mineral commodities that has appeared in 
most previous editions of this chapter (ta- 
bles 57-69 in the 1976 edition) could not be 
included for a third time owing to schedul- 
ing problems. It is hoped that these tables 
will be resumed in the 1981 edition. 


Super visir hysical scientist, Geographic Statistics 
Staff, Branch of Foreign Data. 

3Foreign mineral specialist, Geographic Statistics Staff, 
Branch of Foreign Data. 

For commodities included, see table 3 of this chapter. 


pu 


by country 
Value Or rre Country's share of total? psa E 
Country (million 1978 U.S. dollars) (percent) producers? 
1950 1973 1978 1950 1973 1978 1950 1973 1978 
STR ee i Lu m8 7,746.4 | 4128314 952741 11.43 17.62 19.89 2 2 1 
United States (including Puerto 
Y ²5 Ü te 26,639.99 43, 859.5 73, 888.3 39.31 18.74 15.42 1 1 2 
Saudi Arabia: 911.2 13,2929 39, 261.1 1.34 5.68 ,8.20 18 8 3 
China, mainland dd 760.4 11,854.7 31, 812.6 1.12 5.07 6.64 16 4 4 
11; LE 1,072.7 10, 586.2 — 25,0194 1.58 4.52 5.22 10 5 5 
Canada ________________ 1,838.2 10,1215 14, 722.3 2.71 4.45 3.07 6 6 6 
United Kingdom .........- 3,942.6 4,125.8  12,850.4 5.82 1.76 2.58 3 13 7 
Ea. 1e ss ͤ mk m E 218.6 8,4429  12,027.8 82 1.47 2.51 32 17 8 
Libya — a eious fan A 6,274.7 10, 693.0 ve 2.68 2.23 es 9 9 
Venezuela 3,409.7 7, 873.9 10, 377.1 5.03 3.15 2.17 4 7 10 
Germany, Federal Republic of 8,395.9 7,162.1 10,015.8 5.01 3.06 2.09 5 8 11 
ill T 49.8 5,341.9 9,930.6 07 2.28 2.07 53 11 12 
Kuwait 488.3 5,252.1 9,779.0 72 2.24 2.04 19 12 13 
United Arab Emirates M 2,900.9 9,085.3 zs 1.24 1.90 TER 19 14 
Indonesia aaa 478.9 3,620.8 9,034.9 71 1.55 1.89 20 16 15 
Poland ___.________-__~_~_ 1,467.0 3,865.4 8,238.5 2.16 1.65 1.72 8 15 16 
South Africa, Republic off 1,407.0 6,025.7 8,107.7 2.08 2.57 1.69 9 10 17 
Mexiko 922.3 2,188.1 7,371.2 1.36 91 1.54 12 21 18 
Australia 730.6 4,033.2 7,341.8 1.08 1.72 1.58 17 14 19 
Algerie 55.9 8,814.5 6,810.4 .08 1.42 1.42 51 18 20 
Netherlands 280.8 2,201.7 6,426.9 41 94 1.34 27 20 21 
Romania 212.7 1,877.6 2,973.4 31 59 62 83 21 22 
Kranece..—- o one: 1,699.6 2,025.4 2,832.8 2.51 87 .59 7 22 23 
Norway yyy 42.4 272.2 2,765.5 .06 12 58 55 65 24 
German Democratic Republic_ — — 425.8 1,753.1 2,652.9 .63 75 55 22 24 25 
ntina ______________ 169.0 1,043.6 2,419.5 : 25 45 51 86 34 26 
[^ T oun i es 56.1 1,080.0 2,389.6 .08 .46 .50 50 82 21 
J EE Cn ee 110.0 852.5 2,374.6 .16 .15 .50 45 57 28 
India 866.1 1,487.7 2,880.5 1.28 64 49 18 26 29 
Brügil.-. ˙·ü (AAA 114.1 1,360.7 2,310.8 17 58 48 44 28 30 
Malaysian 290.6 648.9 1,865.3 43 28 39 26 39 31 
Chile Se i ak Se 649.5 1,913.1 1,835.9 96 82 .88 18 23 82 
Peri. cuc cues LU 238.3 1,157.4 1,801.0 85 49 .88 80 30 38 
Korea, North. - ----------—- 27.6 1,014.5 1,757.8 04 43 37 63 35 34 
Czechoslovakia |... esas 435.3 1,082.2 1,728.1 64 46 .96 21 81 85 
SET pata 8 ES 583.4 1,509.9 z 32 en 41 86 
Trinidad and Tobago 129.9 431.7 1, 325.7 19 18 28 40 50 


See footnotes at end of table. 
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Table 2.—Geographic distribution of world crude minéral production value, 


by country —Continued 
3 2 Country’s rank 
Value of production Country’s share of total among world 
Country (million 1978 U.S. dollars) (percent) producers? 
1950 1973 1978 1950 1973 1978 1950 1973 1978 
Brunei |... 4 182.8 435.8 1,310.2 27 19 27 35 49 38 
Japan -ooann adanan 873.1 1,051.2 1,236.3 1.29 45 26 14 33 39 
Yugoslavia 200.3 878.0 1,175.9 .30 38 .25 84 37 40 
| QE HA DNE ES 860.0 708.9 1,160.7 53 30 24 24 38 41 
Gabon- --------------—-- 4.8 386.1 1,160.4 .01 .16 24 87 55 42 
ir eo LL eee. 371.7 1,272.6 949.4 55 .54 .20 23 29 43 
Ecuador 24.8 449.9 938.1 .04 .19 .20 66 48 44 
Angola .—— 5-22: -2- 15.7 550.6 936.8 .02 24 .20 T3 43 45 
Colombia 266.6 524.8 902.7 39 22 19 29 44 46 
/r 8 155.0 472.1 894.3 23 .20 .19 88 41 47 
Hungary 91.2 394.7 834.6 13 17 17 47 54 48 
Syria ³ ³ ud Le 2a 218.3 833.5 8 09 17 E 66 49 
Zambia _ .-------------- 330.2 1,522.0 782.9 49 65 16 25 25 50 
Turkey 22202 es 140.8 418.0 181.5 21 .20 .16 89 46 51 
Morocco 162.4 397.2 707.0 .24 .17 .15 37 53 52 
CCC 236.5 429.8 688.9 35 18 14 31 51 53 
Korea, Republic ff 21.1 347.5 672.1 .03 15 14 67 58 54 
Namibia 2-6 98.8 406.3 636.7 15 17 13 46 52 55 
TUA os non coeescs 43.0 275.8 580.3 .06 12 12 54 63 56 
Austria 120.2 335.4 571.4 18 14 12 42 60 57 
Philippines 65.5 595.6 516.7 10 25 11 49 40 58 
Sweden 275.7 574.6 441.6 41 .25 .09 28 42 59 
iland o cus 55.1 180.1 428.8 .08 .08 .09 52 70 60 
Other 2, 388.8 5.244. 7,391.1 5.62 2.27 155 XX XX XX 
Total edes ei ee 67,766.38  234,028.8 478,917.9 100.00 100.00 10000 XX XX XX 
XX Not applicable. 


1Values are as reported in source except that the value assigned therein to Puerto Rico has been added to that for the 
United States, and the values assigned therein for Abu Dhabi, Dubai, and Sharjah have been combined under the heading 
United Arab Emirates. 

2Percentages are as reported in source except for the inclusion of that for Puerto Rico with that for the United States 
and for the summation of the percentages for Abu Dhabi, Dubai, and Sharjah under the heading United Arab Emirates. 
Some percentages otter slightly from percentages calculated from corresponding value data in this table because of 
rounding value . 

Ranki are as reported in source except for the adjustments n to correspond with the grouping of Abu 

Dhabi, Dur. and Sharjah under the heading United Sabena tes. oe i 

“Includes Puerto Rico. 

5Includes allowance for production in the Kuwait-Saudi Arabia Partitioned Zone. 

“Values and percentages derived by difference between the sum of gure for individually listed countries above and 
totals reported in source; for this reason percentages given may not be calculable from listed values. 


Source: Annales des Mines, November-December 1980, pp. 32, 33. 


Table 3.—Commodity distribution of world crude mineral production value 


Value of production Commodity's share Commodity’s rank 
zu; 1 Among isted 
(million 1978 U. S. dollars) of total! (percent) commodities 
1950 1973 1978 1950 19738 1978 1950 1973 1978 
Petrol um 22, 908.0  111,018.0 266, 140.0 33.80 47.44 55.57 2 1 1 
Coal, anthracite and bituminous _ 25,625.8 559.4 17,602.2 37.82 18.19 16.20 1 2 2 
Gas, natural 1,230.6 16,695.1 54,544.0 1.82 7.13 11.39 6 8 3 
i 3,127.2 10, 357.9 11, 560.7 4.61 4.43 2.41 3 5 4. 
Natural gas liquids |... ______ 1,093.5 4,518.8 9,135.5 1.61 1.93 1.91 7 8 5 
Copper ________________ 2,584.1 14,788.4 8,607.6 3.81 6.30 1.80 4 4 6 
Gold eo ee ee ee 2,572.1 6,138.7 1,524.1 3.80 2.62 1.57 5 6 7 
Coal, lignite 936.1 4,588.1 6,826.7 1.38 1.96 1.43 10 7 8 
Phosphates- -—------------ 337.7 1,275.4 3,019.4 .50 55 .63 16 16 9 
Uranium e 161.9 2,655.4 8 33 55 a 21 10 
CUORE ER PRIUS IMS 476.9 1,688.8 2,646.7 70 72 55 13 12 11 
CPF! ͤ . ee A 843.3 1,328.8 2,503.1 1.24 57 52 11 15 12 
Potaa s? 408.6 1,640.6 2,485.8 .60 70 52 14 13 13 
Diamonds 232.7 1,585.4 2,000.4 .94 .68 42 . 19 14 14 
Le8d-- 8 1,042.4 1,714.6 1,993.2 1.54 73 42 8 11 15 
Zinc · .. -‚‚ K Se i 990.0 2,257.8 1. 910.6 1.46 96 40 9 9 16 
PL Bao 258.8 850.9 1,909.1 .98 .96 .40 18 18 17 
Silver ----—----------——— 342.7 1,140.9 1,842.0 .51 .49 .38 15 17 18 
Baux ite 136.8 819.3 1,597.5 .20 35 33 24 20 19 
Nickel... 2 --— 232.0 1,892.0 1,526.5 .94 81 .32 20 10 20 
Sulfur- —------------- 280.7 697.6 1,286.1 41 30 27 17 22 21 
Platinum 85.5 847.2 1,165.3 13 36 24 28 19 22 


See footnotes at end of table. 
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Table 3.—- Commodity distribution of world crude mineral production value —Continued 


value of production Commodity’s share 9 7's rank 

(million 1978 U.S. dollars) of total! (percent) b 

1950 1973 1978 1950 1973 1978 1950 1973 1978 

76.4 439.7 1,007.0 11 19 21 31 25 23 
516.5 622.0 9 76 27 19 12 23 24 
151.4 554.0 811.2 22 24 17 22 24 25 
118.1 295.1 784.6 17 13 16 25 28 26 
137.1 219.9 621.0 20 09 13 23 30 27 
43.0 212.3 449.0 06 09 09 31 28 
61.5 227.0 400.2 09 09 08 32 2 29 
44.3 142.2 393.5 07 06 08 34 34 30 
25.0 152.5 379.9 04 06 08 41 33 31 
110.8 324.6 369.9 16 14 08 26 27 32 
84.7 345.6 342.5 13 15 07 29 26 33 
4.2 189.8 342.0 01 08 07 48 32 84 
34.7 103.9 280.7 05 04 06 37 39 35 
60.5 127.0 254.2 09 05 05 33 35 86 
43.8 123.8 226.1 07 05 05 35 36 37 
30.2 115.2 118.9 05 05 03 38 38 
80.8 115.4 107.4 12 05 02 30 37 39 
Mica 99.0 79.9 100.2 15 03 02 27 42 40 
Feldspar |... 12.8 69.0 82.1 02 03 02 44 43 41 
Columbium-tantalum _______ NA 60.0 8.7 NA 03 02 NA 44 42 
Sodium sulfate. ___________ 20.3 43.6 76.3 03 02 02 43 46 43 
Rutile 2 LLL 6.3 83.7 72.4 01 03 01 46 41 44 
Graphite 20.6 34.4 62.7 03 02 01 42 48 45 
FFP 3.6 40.5 50.1 01 02 01 49 47 46 
Nitrates, nonferrous only _ _ — — — 168.1 58.1 43.1 25 02 .01 21 45 47 
pPhalt 26.1 20.7 35.1 04 01 01 40 49 48 
Mercury _______________ 28.7 95.7 24.8 04 04 01 39 40 49 
Kyanite._______________ NA 17.6 23.3 NA 01 01 NA 50 50 
cc nou 7.3 NA 2.2 01 NA ( 45 NA 51 
Beryl _-______________~_ 0 NA NA 01 NA NA 47 NA NA 
Total orc 61,766.8  234,028.8 478,917.9 100.00 100.00 10000 XX XX XX 


NA Not available. XX Not applicable. 


1Percentages as reported in source except that all have been rounded to the nearest one-hundredth of 1%; some differ 
slightly from een calculated from corresponding value data in this table because of rounding of value data. 
than 1/2 unit. 


Source: Annales des Mines, November-December 1980, p. 18. 


Table 4.—Value of world export trade in major mineral commodities! 
(Million U.S. dollars) 


Commodity group 19757 19767 19777 19781 1979 
Metals: 

All ores, concentrates, 

scra b 14,367 15,692 15,803 16,484 23,400 

Iron and steel! 45,757 44,700 46,688 57,155 70,706 

Nonferrous metals 18,691 21,546 24,126 27,554 36,920 

Subtotal. ___—_— 78,815 81,938 86,617 101,193 131,026 

Nonmetals, crude only // — 6,228 6,279 6,994 7,723 631 

Mineral fues 169,533 199,625 220,933 223,203 332,684 

Totaal 254, 576 287,842 314,544 332,119 473, 341 

All commodities... . _ 872, 959 989,162 1,123,445 1,298,585 1,638,392 

Revised. 


Data presented are for selected major commodity groups of the Standard International Trade Classification Revised 
(SITC-R) and as such exclude some mineral commodities classified in that data array together with other (nonmineral) 
commodities. SITC-R categories included are as follows: All ores, concentrates, and scrap—SITC Div. 28; iron and steel— 

C Div. 67; nonferrous metals—SITC Div. 68; nonmetals (crude only)—SITC Div. 27; and mineral fuels—SITC Div. 3. 
Major items not included are the metals, metalloids, and metal oxides of SITC Group 513; mineral tar and other coal-, 
petroleum-, and gas-derived crude chemicals of SITC Div. 52; manufactured fertilizers of SITC Div. 56; and nonmetallic 
mineral manufactures of SITC Groupe 661, 662, 663, and 667. Data include ec category exports, ships’ stores and 
bunkers, and other exports of minor importance, and exclude the intertrade of the centrally planned economy countries 
of Asia and trade between the Federal Republic of Germany and the German Democratic Republic. 


Source: United Nations. Monthly Bulletin of Statistics. V. 35, No. 5, May 1981, pp. xxxiv-lvi. 
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Table 5.—Distribution of value of world export trade in major mineral commodity 


groups, by commodity group! 
(Percent) 
Commodity group 1975 1976 1977 1978 1979 
Metals: 

All ores, concentrates, 
„ 15.7 15.5 5.0 5.0 5.0 
Iron and steel! 18.0 15.5 114.8 117.2 14.9 
Nonferrous metals 77.3 7.5 7.7 18.3 7.8 
Total 731.0 128.5 127.5 1305 27.7 
Nonmetals, crude only _ _ — 2.4 2.2 2.2 12.3 20 
Mineral fuels 166.6 169.3 73.3 67.2 70.3 

"Revised. 


1For detailed definition of groups, see footnote 1, table 4. 


Table 6.—Growth of value of world export trade in major mineral commodity groups! 
(Percent change from that of previous year) 


Commodity group 1975 1976 1977 1978 1979 
Metals: 

All ores, concentrates, 

S -4.1 +9.2 +0.7 +4.3 4- 42.0 

Iron and steel! -1.5 -23 +4.4 +22.4 4- 23.7 

Nonferrous metals -24.7 +15.3 +12.0 +14.2 +34.0 

l metals -8.6 +4.0 +5.7 +16.8 +29.5 

Nonmetals, crude only . .. — 4-7. +.8 +11.4 4- 10.4 +24.7 

Mineral fuels _______— -2.0 +17.7 +10.7 +1.0 + 49.0 

All major mineral 
commodity groups -3.9 +13.1 +9.3 +5.6 +42.5 
All commodities _ _ _ _ _ — _ +4.1 +13.3 + 13.6 + 15.6 +26.2 


lFor detailed definition of groups, see footnote 1, table 4. 


Table 7.—Annual investment expenditure in the steel industry for selected countries 
(Million dollars unless otherwise specified) 


Country or country group 1976 1977 1978 1979 
EREQE c oen eis 3,293 2,360 "2,022 2,000 
PCC 816 476 364 565 
Other countries: i 
Australia 164 140 132 122 
Canada _________ _ 392 416 1309 
Japae n 8,443 8,824 4,338 2,807 
Spain 420 476 309 294 
Turkey __________ 271 304 887 NA 
United States 3,255 2,850 12,595 8,367 
Totaal 312,054 310,846 10,456 9,508 


Revised. NA Not available. 

1Source reports that values for European Economic Community (EEC) countries are in terms of “million units of 
account." For the Federal Republic of Germany (included in EEC in this tabulation), the source indicates that for 1976, 
823.1 million “units of account" was equivalent to $885.3 million (no conversion rate given for other countries for 1976 
and no conversion rate given for any country for 1977-79, and no further explanation is offered). 

European Free Trade Association (EFTA) figures exclude data for Switzerland. 

Figures have been totaled as if EEC data were in U.S. dollars, in keeping within totals appearing in a graph in source 
publication (see footnote 1). 


Sources: Organization for Economic Cooperation and Development. The Iron and Steel 1 1978 in 1977. Paris, 1979, p. 
25: The Iron and Steel Industry in 1978. Paris, 1980, p. 25; and Iron and Steel Industry for 1979. Paris, 1981, p. 22. 
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Table 8.—Market economy country petroleum industry capital and exploration 
expenditures, by geographical area 


(Million dollars) 
Area and type of expenditure 1976 1977 1978 1979 
United States: 
Capitaaalnilllln 22-2- 22,085 22,400 24,475 82,200 
Exploration 17! eee ee 1,875 1,645 1,975 2,600 
Total ee ³a 28,460 24,045 26,450 34,800 
Other Western Hemisphere: 
;» i ee 6,615 8,705 11,400 13,625 
Exploration NC ae ep tS hn he 885 650 760 1,200 
Total m tat eere 7,000 9,355 12,160 14,825 
Western Europe: 
Capital- ccc A 8,950 10,875 12,475 14,075 
Exploration CCC 825 450 475 550 
Total. heat: 9,215 11,825 12,950 14,625 
Africa: 
Capital eat pd to d 2,425 3,550 4,650 4,800 
Exploration Fl!!! pp 175 300 375 350 
f Ae Lee. 2,600 3,850 5,025 5,150 
Near East: 
Capita a c m AD ee 4,675 7,800 7,650 8,425 
Exploration. ___________ ______~_ 15 125 150 175 
Total 2: ume eei erc 4,150 7,925 7,800 8,600 
Far East: 
Capital... 22th he i 3,575 5,050 5,375 6,600 
Exploration __~_________________ 200 225 300 450 
/;§;—Q es its 3,775 §,275 5,675 7,050 
Foreign flag tankers__._._§____________ 8,400 3,200 2, 350 1,900 
Nabi cat ital (including f flag tank 56,725 61,580 68,375 81,625 
pital (inclu oreign tankers) .. : 1, f A 
Exploratioůwnnn 2, 535 3,395 4,035 5,325 
Grand total! 59,260 64,975 72,410 86,950 


Source: Chase Manhattan Bank, Energy Economics Div. 1979 Capital Investments of the World Petroleum Industry. 
New York, December 1980, Schedule 4. 


Table 9.—Market economy country petroleum industry capital expenditures, 


by industry sector 
(Million dollars) 
Sector 1976 1977 1978 1979 

Production: 
Crude oil and natural gas 23,860 28,680 33,675 44,500 
Natural gasoline plants 1,915 . 9,180 4,030 4,565 
Pipeline& - - ----—-------—-—----——- 1,515 6,660 5,180 5,115 
Marine... Aio 8,675 3,700 950 2,250 
Refineries __ ______._____________ ; 8, 10,675 11,775 
ting i eet ee LUE 2,180 2,670 3,240 3,750 
Chemical plants __._..____________ 6,375 ; 7,235 
EP o oA LLL ate 1,110 1,425 1,375 1,775 
z P ie tite Ae 56,125 61,580 68,375 81,625 


Source: Chase Manhattan Bank, Energy Economics Div. 1979 Capital Investments of the World Petroleum Industry. 
New York, December 1980, Schedule 4. 
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Table 10.—U.S. direct foreign investment in mineral industries: 
Value, earnings, and income 


(Million dollars) 
Mining, smelting, refining Petroleum 
Area and t Interest, nterest, 
PO Value Income! dividends, Value Income’ dividends, 
earnings? i 
fr AEE es teh NE ET T5,998 1504 r585 728, 030 15,331 16,117 
i à c TET 88 15,733 1529 r598 730, 532 76,010 ,515 
anada" eR Ee 2,854 429 544 8,648 1,890 2,942 
Latin America and other Western 
Hemisphere: 
Latin American Republics: 
Chile. 1. ee r5 (3) W "70 T10 119 
PE ĩðkĩ i W W W W W W 
Venezuela W W W 157 117 132 
Ot been 1.186 330 355 3,821 1,365 2,129 
Subtotal! |. ___________ 1,191 330 855 3,948 1,392 2,180 
Other Western Hemisphere 212 r109 1118 "1,292 r879 1,498 
Total)) 1,403 439 473 5,240 2,271 8,678 
Purope: 
Denmark andIreland. (3) (3) (3) 575 W W 
United Kingdonunr W (3) (3) 16,764 711,701 12.691 
Other!!! 114 3) Q) r7 580 r2 378 14,152 
Sub total 114 (3) 6) 14,919 14,079 16,843 
Other Western Europe 20 1 2 2,837 404 524 
l 34 1 2 17,756 4,483 1,367 
Africa: 
South Africa, Republic off r137 r26 W W W 
Other —— ee eee 8 1449 W Ww 11,780 11,122 11, 188 
ß eee te el 580 r26 W 71,730 71,122 11, 188 
Near f ³oW¹ A ⁰ W W W W 12,445 12, 666 
Far East and Pacific: 
pan c c ca ee LE (3) 3) 6) 1,906 r253 1876 
Australia 1,166 312 390 1,158 243 302 
New Zealand T4 r1 W. W W W 
Other 242i). m l.S W W W 22,481 11,873 11,485 
E E E eee oe E E ⁵ 88 1,170 313 5,545 1 ,969 2,163 
International and unallocated shipping 3) (3) (3) 22,432 119 140 
1885 Grand total: // 5,941 1.148 1.880 38,744 13,413 18,827 
anada Si eh See E LE 2,997 604 889 10,573 2,003 3,392 
Latin America and other Western 
Hemisphere: 
Latin American Republics: 
r TATA ee 7 4 W 70 6 3 
Perü-.---- h A ee W W W W W W 
Venezuelas W (è) (3) 39 (3) 13 
Other* __________________ 1,401 289 353 4,227 957 1,235 
Subtotaaaallll 1,408 293 353 4, 336 963 1.251 
Other Western Hemisphere — 312 95 97 1,304 531 654 
ill! v 1.720 388 450 5, 640 1.494 1,905 
Euro 
Denmark and Ireland ____________ 6 6 (3) 696 26 W 
United Kingdom .. - ------------ W W W 6,292 2,256 2,819 
Other W 10 13 9,916 2,830 7,181 
Subtotal / W 10 13 16,904 5,112 10,000 
Other Western Eurore W 2 4 9,020 143 925 
Total". or eee ee ees W 12 17 19,924 §,855 10,925 


See footnotes at end of table. 
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Table 10.—U.S. direct foreign investment in mineral industries: 
Value, earnings, and income —Continued 


(Million dollars) 
Mining, smelting, refining Petroleum 

i Interest, Interest, 

prea ana country Value Income! dividends, value Income! dividends, 

earnings earnings? 

Africa 

South Africa, Republic of |. — 158 41 68 W W W 
GGhfffh%Gͤͤ0ͤ5A˙¹¹ 0 ee 465 W W 2,210 1,244 1,304 
Total acu cue nti te eI 623 41 68 2,210 1,244 1,304 
Near East________________________ W (3) (3) W 3) 3) 
Far East and Pacific | 
PPP) A (3) (3) 3) 1,566 175 205 
Australia _______________________ 1,292 362 485 1,224 302 372 
New Zealand____________________ 3 2 2 W W W 
Other 53h ae oh W W W 2,771 2,243 2,449 
TO noo 8 1,295 364 487 5,661 2,720 3,026 
International and unallocated shipping (3) (3) (3) W 344 326 
Grand total 6,493 1,376 1,825 46, 920 13,022 17,575 


"Revised. W Withheld (in source publication) to avoid disclosing company proprietary data. 
1Sum of U.S. share in net earnings of subsidiary and branch profits. 
2Sum of interest, dividends, and earnings of unincorporated affiliates. 
3Less than 1/2 unit. 
“Calculated, by difference between listed detail and reported total. 
å Detail may 2 add to totals shown because of independent rounding and exclusion of some data, including negative 
igures, in detai 
SIncludes Belgium, France, the Federal Republic of Germany, Italy, Luxembourg, and the Netherlands. 
"Not reported in source; sum of reported detail, and incomplete in some cases, owing to withheld data in detail. 


Source: U.S. Department of Commerce. U.S. Direct Investment Abroad. Aug. 13, 1981. 


Table 11.—World merchant fleet distribution, by type! 


1974 1975 1976 1977 1978 1979 
Number of vessels: 
FIC; ———2 mE 5, 121 5,311 5, 383 5, 333 5,233 5,260 
Bulk carriers 4,075 4,272 4,570 4,932 4,651 4,714 
Freighters ß Decke eeu 211,449 12,575 12,23 13, 176 14,141 14,329 
Other. —— onc Se l.. w 31,804 714 710 655 487 495 
Total 1. oue er eer eee I Lr CE LEN Ue 22,449 22,812 23,586 24,096 24,512 24,798 
Gross tonnage | 
Tankers —-------- thousand metric tons... 143,399 163,731 179,116 185,405 182,367 183,130 
Bulk carriers do____ 82,313 88,194 95,451 103,741 104,291 105,341 
Freighteerrrrs do 268.855 15,284 11,939 81,414 87,100 89,643 
Other ͤͤG ULL Le do — 311,799 5,833 5,697 5,268 4,551 4,535 
Totale ri ³ AAA Netty Ld do... 306, 366 333,042 358,203 375,828 378,909 382, 649 
Deadweight tonnage 
Tanken |. c an roue do- 261,40 302,217 335,600 349,976 344,780 345, 880 
Bulk carrier do____ 139,267 150,080 163,298 178,633 180,486 182,319 
Freighhteerr s do... 293,476 101,248 104,639 109,857 117,953 120,494 
Other «5r5 K do—— 39,165 3,027 2,962 2,753 2,319 2,209 
TOG MNT kee do 503,348 556,572 606,499 641,219 645,488 650,902 


Maritime Administration classification. Tankers include whaling tankers. Vessels shown here as “Other” include 
combination passenger and cargo and combination passenger and refrigerated cargo. The contribution of these vessels to 
mineral commodity trade is regarded as unimportant. Data are as of December 31 of year indicated. 

2Excludes refrigerated freighters. 

Includes refrigerated freighters. 


Source: U.S. Department of Commerce, Maritime Administration. Merchant Fleets of the World. Annual issues 
covering 1973 through 1977, and unpublished data supplied for 1978. 
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Table 12.—World shipping loadings and unloadings 
(Million metric tons) 


1974 1975 1976 1977! 1978" 1979 


gra e nci c E 1,887 1,644 11, 823 1.896 1.899 2,008 
Dry Cargo 3-3 2us a 1,476 1,428 11,523 1.579 1.651 1.775 
r ³¹wmäĩ Z AL ee 8,818 8,072 13,346 3,475 3,550 3,778 

Unloadings: 
Tanker cargo 1,784 1,660 1,814 1,904 1,954 2,039 
Dry Caro. o . occa 1,477 1,896 11,518 1.536 1.569 1.742 
z [ eh E EE 8,261 8,056 13,332 3,440 3,523 3,781 

r Revised. 


Source: United Nations. Monthly Bulletin of Statistics. V. 35, No. 3, March 1981, p. xxix. 


Table 13.— World shipping of dry cargo, by geographical area 


(Million metric tons) 
eee Loadings Unloadings 
1977 1978 1979 1977 1978 1979 
Market economy countries: 
Developed: 
Australia and New Zealand 172 T178 186 20 21 24 
Canada _____________ 116 7112 130 41 T44 49 
Japan -------------- 79 81 83 1318 1296 334 
South Africa, Republic of 30 152 60 rg r7 8 
United States 249 265 310 137 7122 115 
Western Europe 1831 1369 372 1564 1578 654 
Other 18 4 5 110 T6 7 
Total... acum T980 71,061 1,146 71,098 71,074 1,191 
Developing: 
ibbean .........-- 129 128 42 17 717 19 
Venezuela 2⁵ 118 15 7 13 13 
Other Latin America — — — F158 T159 166 r55 r59 60 
Far Eat r156 r163 180 1129 F149 179 
Near East T16 130 26 157 165 66 
Northern Africa 29 136 32 741 39 46 
Other Africa |... _ r70 156 59 129 183 36 
Other, 112 rg 8 1) r3 3 
Total. cu T490 T493 528 T835 T978 422 
Centrally planned economy 
countries: 
UNSER ER T50 T36 38 26 36 44 
Ar é r59 161 63 177 181 85 
Total... .—- unc F109 r97 101 F108 7117 129 
FRevised. 
Revised to zero. 


Source: United Nations. Monthly Bulletin of Statistics. V. 35, No. 3, March 1981, pp. xxix-xxxiii. 
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Table 14.—World shipping of tanker cargo, by geographical area 


(Million metric tons) 
ren Loadings Unloadings 
1977 1978 1979 1977 1978 1979 
Market economy countries: 
Developed: 

Australia and New Zealand 8 12 3 16 716 17 
Canada .. L2 -- 4 15 5 18 118 18 
Japaen¶ngAn‚nnnn - ut 8 2 r264 1262 274 
South Africa, Republic of zo oe ye r17 T18 14 
United States z 9 16 431 1424 432 
Western Europe r125 1120 178 7743 128 784 
Other r7 T2 1 rg rg 8 
Total___--------- 1140 1138 208 11,497 11,474 1,547 

Developing: 
Caribbean ___________ 48 148 47 93 94 95 
Venezuela 103 1101 107 ee ae x 
Other Latin America T22 E 44 67 T67 16 
ar Eat 1112 7116 110 1125 1144 144 
Near East. 11,041 7982 981 128 7125 30 
Northern Africa — 1153 7282 244 11 r88 87 
Other Africa. 1149 1114 133 r35 r17 16 
Other ea 1 D 16 14 3 
ell 11,628 11,624 1,666 r365 1439 451 

Centrally planned economy 
countries: 
USS. Riise os ees ie T104 T115 112 7 r7 8 
Other 124 T22 22 85 134 33 
Total --_---------—- r128 r137 134 42 141 41 
TRevised. 


Source: United Nations. Monthly Bulletin of Statistics. V. 35, No. 3, March 1981, pp. xxix-xxxiii. 
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Table 15.—Nonferrous metal prices in the United States 
(Average cents per pound unless otherwise specified) 


Year and month 2 85 Copper? Lead? Zinc* Tin’ Silver* 
1977777. 839 65.804 30.703 94.886 499.381 462.302 
IF 8 53.015 65.510 33.653 30.971 586.674 540.089 
1979: 

FFA 55.000 75.574 40.760 34.574 643.273 625.455 
Februar y , 2 55.000 6 35.617 685.222 741.716 
fore DE 55.941 95.718 45.149 37.241 713.864 744.518 
Rol o eee 58.000 97.322 48.000 38.993 691.619 149.250 
E 58.000 90.234 48.805 39.387 5 831.946 
Jue 5151 ee 58.000 87.241 56.510 39.387 707.857 
VFC 58.000 85.768 066 39.387 708.333 913.505 
Au a ee 58.000 90.335 57.913 36.902 687.3 
September (20 70000 60.079 853 004 35.797 721.632 1,395916 
P 65.318 98.106 61.057 36.206 749.773 1.678.073 
VVV 66.000 98.708 57.262 96.823 766.316 1.660.265 
VVV 66.000 105.448 55.947 233 788.750 2.179.278 
S os Sette 59.395 92.334 52.642 31.296 718.258 1.109.379 
1980: 
January ______________- 66.000 118.385 49.879 31.442 780.636 3,825.68 
February 50 rne 66.000 132.808 49.559 31.495 805.579 2,508.50 
F 66.000 105.040 49.233 37.956 820.905 2413.33 
FVV 68.000 98.851 44.015 38.012 794.318 1450.00 
35 eee 68.000 92.479 36.002 31.491 785.238 1.25328 
VVV 68.000 91.713 34.190 36.435 776.667 1,574.76 
JT 68.000 102.565 35.604 35.500 773.545 1.05.93 
August 68.000 99.708 40.962 35.729 775.810 — 158971 
September 69.333 97.864 42.259 36.633 803.048 201438 
V 75.455 98.471 45.000 31.265 710455 2018.13 
Novemberc - 0 7 5 c Ae 76.000 95.982 43.806 38.582 721.176 1.864.82 
Deco mber 54. a 76.000 1 966 40.590 673.864 i 
Average E tek 69.566 101.374 42.456 31.428 713.431 2063.15 


1Unalloyed ingot, 99.5%, delivered United States. 
2Electrolytic copper, domestic refineries, on Atlantic seaboard. 
3Refined lead, nationwide. 

*Prime Western slab, f.o.b. East St. Louis. 

5Straits tin, New York. 

*Cents per troy ounce, 999 fine, New York. 
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Table 16.—Nonferrous metal prices in the United Kingdom! 
(Average U.S. cents per pound unless otherwise specified) 


Year and month dm i Copper? Lead* Zinc Tin® Silver® 
b ric m te 51.890 59.380 28.002 26.73 489.539 463.310 
1918. o once ⅛ K 60.060 61.826 29.803 26.870 583.912 541.883 
1979: 
January _______ ~~~ -_-~- 57.376 75.264 44.967 32.641 630.544 621.001 
Februar 65.405 88.191 47.791 35.921 665.883 734.710 
| M t 0 69.932 92.973 53.318 36.004 684.403 741.622 
April 2 Le anc anie 71.184 95.231 52.601 85.739 688.356 745.084 
esr, EO Ape RRO el ale eee MEN 71.553 87.373 56.158 35.275 400 839.377 
June oo oe Se 12.484 85.181 62.627 34.183 732.639 855.900 
;§³êẽ !!. 69.594 82.283 57.644 132.6877 716.438 915.618 
ENORMES 70.804 89.650 54.962 30.124 671 930.830 
September 73.266 95.067 55.771 32.794 698.845 1.377.149 
7) Es Ee 80.897 94.145 59.768 31.998 727.861 1,666.249 
November 83.34 94.805 55.492 31.764 743.221 1.666.121 
mber 86.843 100.427 53.334 33.977 771.154 2, 287.919 
Average 72.724 90.113 54.520 33.588 702.678 1.110.965 
1980: 
Januar 93.213 117.959 50.663 35.034 771.689 3,924.93 
Februar: 96.600 132.363 52.926 39.388 775 3,556.56 
hu xcii eel e em 89.674 104.601 50.718 33.637 792.671 2,463.94 
f 87.423 93.970 43.884 32.042 773.717 1,495.56 
k?! ere ICE 80.541 92.868 35.493 31.309 182.124 1,265.89 
Jülé os lcm 15.661 91.003 83.442 30.710 782.121 1,579.36 
/;ö%ê¹o 886 79.778 98.720 36.736 82.323 716.310 1,632.14 
August 80.946 94.442 38.652 34.883 771.974 1,592.04 
September 75.051 93.460 40. 36.065 785.112 1,988.37 
| Re ee Rete V 78.114 92.794 39. 96.486 751.139 2,021.75 
November -———--------—- 0 91.196 36.893 36.329 708.307 1,859.23 
December -——--—--------- 65.000 85.213 33.684 85.501 661.132 1,643.94 
Average 80.753 99.297 41.213 34.482 763.087 2,085.31 
r Revised. 
London Metal Exchange average settlement prices. 
*Ingot, 99.5%. 
Electrolytie wirebar. 
“Refined pig lead, 99.97%. 
5Standard tin. 


*U.S. cents per troy ounce, 999 fine. 
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Table 17.—Nonferrous metal prices in Canada 
(Average U.S. cents per pound unless otherwise specified) 
Year and month Copper? ? Lead? Zinc? Silver* 
IO en a ts turre e E i te E 65.999 29.336 82.996 461.214 
1918. ocn SE elc ua y . ee 66.376 32.213 29.966 540.555 
1979: 
h Ra ui Li 14.895 739.193 83.082 625.930 
February 2c ee ee 86.729 741.317 85.463 142.058 
JJJÜ AAA iut ee 98.717 144.685 37.018 744.941 
õ˙§ĩ%êdè ⁵ :::. es en LR E 100.691 747.543 39.256 749.728 
1 ⁰⁰ un iL tT 91.639 741.987 88.940 837.633 
%7%/Cöͤ⁵wumuĩ,ßßfßññf᷑³ ³ ̃ gd k 8 88.971 52.640 38.883 854.219 
! ĩ˙ n.... ⁰ Te mR ees 86.387 156.707 38.664 916.650 
August eee 90.257 756.981 36.306 936.292 
September _ ——---—-----------------------——- 93.616 756.863 35.748 1.396.262 
ee, ß e AS an creat ee A fs 98.419 60.410 36.586 1,678.487 
Novemderrrnrrn 98.794 155.101 36.452 1,662. 101 
ee, olei nici LL 105.498 54.769 36.753 2,159.334 
Average __——--—-------------—-———-—————— 92.884 151.133 36.888 1.108.636 
1980: 
/] ͤ˙ͥ⁰etD dd Ses ed 116.230 49.790 36.942 3, 825.661 
February h ⁰DÄA—Tnmnrtt 8 138.549 49.331 38.368 3,509.960 
Mürch. ufi ee Ee OCR ME se gs EN atre 105.409 48.352 88.365 2,404.788 
/! dd ⁵³²- CERT Le eae 93.037 44.444 87.459 1,449.812 
JJV V PD as a ae 92.060 36.910 36.627 1.257.398 
JJJJ0C00ã00ã6ĩ506ðU y v ⁊ . ʒ i 91.799 34.486 36. 1.571.384 
np TEMERE SOUPE ame 100.581 85.620 85.147 1,603.316 
JJ %ͤüü ] ⅛⁰½Ü§.w .. LA LE an LE 98.176 40.276 35.183 1,590.949 
September ____________________________-_-_ 96.534 41.357 537.850 2.015.158 
OCtoDBE A e ß e e 97.111 44.052 87.695 2,018.355 
November enlace duree nn eu eI a neus 94.737 42.817 39.151 1,877.808 
December. 2 nn i es 87.930 38.657 40.944 1,639.865 
C di Bol So A ta il ec LU B 100.596 42.174 37.453 2,063.705 
Revised. 


Electrolytic wirebar, f.o.b. delivered Canadian po 
Canadian domestic producer delivered price for pene in 1980. 


3Pig lead, Prime Western 


zinc; producer’ s prices, carload quantities, communicated by Cominco, Ltd. 


*U.S. cents per troy ounce, average price of Cominco, Ltd. 
5Commencing with September, Cominco changed its base grate to High Grade instead of Prime Western and from 
then, Prime Western carried a 0.50 cent premium over High Grad 


France 
United States tius UE SLE. 


Table 18.—Leading world producers of bauxite! 
(Gross weight, thousand metric tons) 


1976 1977 1978 1979P 1980* 
24,084 26,086 24,293 27,583 227,584 
710,848 710,841 10,456 13,700 213,780 
10,296 11,433 11,777 11,505 212,261 
6,025 6,180 6,180 6,180 6,180 
"4,613 14,805 5,188 5,010 4,696 
821 1,120 1,160 2,988 3,970 
2,033 2,044 2,565 3,012 23,138 
2,918 2,949 2,899 2,916 3,020 
2,551 12,882 2, 664 2,915 2,950 
2,686 2,731 12,425 72,312 2,948 
71,449 71,519 1,663 1,934 21,740 
2,330 2,059 1,978 1,969 21,665 
1,989 2,013 1,669 1,821 31,559 
71,300 71,500 11,500 71,500 1,500 
713,949 "78,162 76, 417 84,805 86,391 
14,993 15,486 5,014 4.451 5,122 
778,942 "83,648 81,431 89,256 91,513 


*Estimated. — PPrelimin 


ary. "Revised. 
Table includes data available as of July 1, 1981. 


3 Reported figure. 


*Includes bauxite equivalent of nepheline syenite concentrates and alunite ore (produced in the U.S.S.R. only). 
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Table 19.—Leading world producers of aluminum! 


31 


(Thousand metric tons) 
Country 1976 19717 1978 1979P 1980* 
United States 3,856 4,118 4,358 4,557 4,654 
e et eae 1,600 1,640 1,670 1,750 1,790 
Japan c eh oe 8 919 1,188 1,058 1,011 21,091 
PITT EUN 8 633 r973 1,049 21,068 
Germany, Federal Republic o.. 697 742 740 742 3731 
Norway ---------------—----—----——- 618 1622 639 660 2651 
))))VVVVüöüörC.ͤ d A 88 385 400 391 395 2432 
dd % e w-, ³ĩð A Le eir 1210 211 212 259 2386 
United Kingdom „4 335 350 347 359 2375 
China, mainland? ____________________ 1318 F349 360 360 360 
Venezuela 46 144 76 207 313 
, e ll 2d 232 248 263 269 2304 
F Vb 1207 260 270 269 2271 
Netherlanßds -2---- 256 241 261 259 2259 
J rĩÜ A A REN 139 167 186 238 256 
Romania 1203 209 213 217 241 
r d ee A ae ye at et, d 210 1185 205 211 2185 
Total —— «⅛²—⁵i¹!à½.]. 8 710,864 711 1,947 12,298 12,623 13,367 
GGG §Ä‚ ff!!! 8 71,758 71, 839 1,820 1,940 2,001 
Grand total! 712,622 113,786 14,118 14,563 15,368 
Estimated. Preliminary. Revised. 
1Table includes data available through May 25, 1981. 
2Reported figure. 
Table 20.—Leading world producers of chromite! 
(Gross weight, thousand metric tons) 
Country 1976 1977 1978 1979 1980 
South Africa, Republic of _ 2,409 3,059 3,145 3,297 23,414 
U.S. S. R. 2,120 2,180 2,300 2,400 2,450 
Albania® ___________ 830 880 990 1,015 1,077 
Philippines 431 1539 537 561 573 
Zimbabwe 864 677 478 542 554 
Turkey 2... 580 508 375 450 400 
Brazil! 186 310 270 340 350 
India os 402 352 266 309 2320 
Finland 175 169 178 177 175 
Total 2 a a 7,997 Fg 674 8,539 9,091 9,318 
Other 496 1546 499 444 417 
Grand total! Tg 493 19,220 9,038 9,535 9,730 


ted. Preli 


*Estima iminary. Revised. 
1Table includes data available through May 31, 1981. 


2Reported figure. 
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Table 21.—Leading world producers of mine copper: 
(Cu content of ore, thousand metric tons) 


Country 1976 1971 1978 1979° 1980* 

United States 1.457 1,364 1,858 1,444 31,168 
Chile 1,005 1,056 1,086 1,061 1,068 
U.S. S. R. TDT! 800 830 865 885 900 
ada? _________ 781 159 659 636 710 
Zambia? ___________ 109 656 643 588 3596 
Zaire 444 482 424 400 3459 
Perun: 220 341 366 400 3365 
Poland 267 289 $21 325 2346 

Philippines 238 278 268 301 3 
Australia 218 222 222 235 3217 
South Africa, Fepueli of 197 208 209 191 215 
China, mainland" _ _ _ _ _ — 1180 1195 1200 F200 200 
Papua New Guinea 176 182 199 2171 3147 
Total -=a "6,642 r6,857 6,765 6,837 6,715 
Other 1899 838 902 
Grand total r7 525 7756 7,633 7,615 7,617 


Table includes data available through June 29, 1981. 
*Recoverable 


3Reported figure. 
Table 22.—Leading world producers of gold? 
(Thousand troy ounces) 
Country 1976 1977 1978 1979° 1980* 

South Africa, Republic of 22,936 22,502 22,649 22,617 221,669 
USSR i 7,700 7,850 8,000 8,160 8,800 
Canada 1,692 1,784 1,785 1,644 31,562 
PC 0 301 354 1,300 
United States 1.048 1,100 999 970 $951 
Philippines 501 559 587 561 701 
Australia 503 630 648 597 3567 
Papua New Guinea 668 740 751 630 2452 
SE PPS 532 481 402 862 410 
Dominican Republic 413 343 343 853 3970 
Zimbabwe ......---- 387 402 399 386 367 
Toal 2 See eee 736,620 186,621 36,814 36,634 36,629 

Aue 12,404 2.171 2,168 
Grand total. . 799,024 798,921 88,985 88,802 88,882 


Table includes data available through June 8, 1981. 
3Reported figure. 
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Table 23.—Leading world producers of iron ore, iron ore concentrates, 
and iron ore agglomerates’ 


(Thousand metric tons) 
Country 1976 1977 1978 1979 1980 

SS ee 1241, 108 1241, 851 246,251 241,738 2245,000 
Brazil!!! 94 087 82,001 84,985 104,083 106,000 
Australia "93, 255 95,923 83,134 91,717 295,542 
China, mainland? . . .. ; 50,000 70, 15, 15,000 
United States 81,277 56,646 82,892 87,092 770,672 
Canada ____________ 155,555 157,637 41,751 59,888 148,754 
India 43,868 42,598 ,897 89,534 40,670 
Fran dee 45,181 36, 630 33,454 31.627 228,980 
Sweden 29,862 24,839 21,486 26,619 227,184 
South Africa, Republic of 15,663 26,481 24,206 29,565 226,312 
Liberia 120,532 117,660 17,989 18,345 17,880 
Venezuela 18,685 13,683 13,515 16,349 216,102 
Maur —— — — we ow — we we we 8,227 8,327 , , ? 

uritania 19,644 9,794 6,934 9,373 8,600 
Chill 10,055 r7 891 7,042 7,526 28,587 
Mexico ___________ _— 5,785 5,694 5,64 6,414 8,075 
Korea, North“ T6,600 16,900 17, 100 400 8,000 

r 2c T839 384 784,555 793,802 861,097 839,848 
Other o ee 159,920 157,074 54,965 50,400 47,749 


Grand total "899,304 1841, 629 848, 767 911.497 887,597 


Estimated. Preliminary. Revised. 
1Table includes data available through July 10, 1981. 


3Reported figure. 
Table 24.—Leading world producers of crude steel? 
(Thousand metric tons) 
Country 1976 1977 1978 1979 1980* 

USSR oe t 8 144,825 146,678 151,436 149,099 2148,000 
DA. ne oe eR DU mU e 107,399 102,405 102,105 111,748 2111,408 
United States NUN 116,120 113,700 124,312 123,694 2101,455 
Germany, Federal Republic of- . 42,415 38,985 41,25€ 46,040 243,840 
China, mainland_____________________ 20,502 23,140 31,780 34,430. 236,100 
laly oe coe ane e LL Sai 23,447 23,334 24,283 24,250 226,509 
Fran noe Lieu uod er CI 23,221 22,094 22,841 28,264 223,165 
Poland 2s he st ot es 15,639 17,841 19,251 19,218 219,484 
) a ee eR E 13,290 13,631 14,898 16,078 215,901 
JJ e 9,169 11,164 12,107 13,816 215,324 
Czechoslovakia 14,693 15,064 15,294 14,817 214.225 
e ß SL ne T 10,733 11,457 11,779 12,909 213,176 
Belgium cnc et en Se A a 12,145 11,256 12,601 13,442 212,320 
Spain ei ete ue tr 8 11,002 11,102 11,645 12,304 11,503 
nited Kingdom- -—--—--------------—— 22,274 20,411 20,311 21,476 211,304 
lndià- o s o e iC 9,255 9,918 9,987 9,996 10,270 
South Africa, Republic off 1,156 17, 376 7,902 8,875 8,981 
Australi ou 8 1,114 7,318 7,589 8,125 27,924 
ie | ee ⁵ ee ERED 611,059 1607, 469 641,374 663,581 630,889 
Other ite a A 88 162,471 162, 582 68,547 16,939 16,691 
Grand total ________________ 2 -__ 673,530 670,051 709,921 740,520 707,580 


*Estimated. Preliminary. ‘Revised 
1Steel ingots and castings. Table includes data available through May 31, 1981. 
3Reported figure. 
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Table 25.—Leading world producers of mine lead! 


(Pb content of ore, thousand metric tons) 


Country 1976 1977 1978 1979 1980 

United States? „5 553 537 630 526 3550 
U.S.S.R. L __ 500 510 520 525 25 
Australia |... 397 432 400 422 3395 
Canada |... 256 281 320 811 3274 
Peru. |. 2 160 166 183 184 3189 
China, mainland®___ _ _ _ T130 T135 145 155 155 
Mexico!!! 200 163 171 174 3146 
Morocco 60 93 100 116 130 
Yugoslavia... 122 130 124 130 3119 
Bulgaria 110 117 117 116 116 
Korea, North® ________ 110 110 105 100 100 

Tota] ___________ "2,598 r2 674 2,815 2,759 2,699 
Other 747 68 764 764 819 

Grand total. 13,345 13,442 3,579 3,523 3,518 


Estimated. Preliminary. Revised. 
1Table includes data available through June 15, 1981. 


3Recoverable. 
*Reported figure. 
Table 26.—Leading world producers of manganese ore! 
(Gross weight, thousand metric tons) 
Country 1976 1977 1978 1979P 1980* 
So 8,636 18.591 9,057 10,244 210,251 
South Africa, Republic of _ 5,452 5,048 4,317 5,182 25,695 
DEPONERE NERO eee 1,696 1,516 1,917 2,180 
Gabon 2,217 1,851 1,661 2,800 22.147 
Australia 2,154 1,389 1,249 1,666 21,961 
India 1,835 1,865 1.619 1,755 21,645 
China, main landed 1,000 71,100 11,300 1.500 1,600 
Mexico 453 481 523 493 1447 
Ghana 312 292 316 271 2252 
Morocco 117 114 126 135 150 
Hungary 125 120 114 83 88 
Total oem T23 997 r22 373 22,199 25,888 26,416 
Other F450 31 
Grand total 124,597 122,823 22,537 26,199 26,697 


“Estimated. Preliminary. Revised 
1Tables includes data available through J uly 1, 1981. 


?Reported figure. 
Table 27.—Leading world producers of mine nickel! 
(Thousand metric tons) 
Country 1976 1977 1978 1979P 1980° 
Canada ____________ 241 138 126 2195 
So 1141 1144 148 152 154 
New Caledonia _______ 110 105 66 83 288 
Australia 83 86 82 70 271 
Philippines 115 37 30 29 38 
C ee 37 37 37 35 37 
Indonesia 29 33 32 37 37 
South Africa, Republic of 22 22 22 29 29 
Total „ 1678 1697 555 561 649 
Other 1114 1107 105 122 122 
Grand total 1792 1804 660 683 771 


Estimated. Preliminary. Revised. 
1Table includes data available through May 13, 1981. 


?Reported figure. 
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Or 


Table 28.—Leading world producers of mine tin! 


(Sn content of ore, metric tons) 


Country 1976 1977 1978 1979P 1980€ 
Malaysias 63,401 58,703 62,650 62,995 361,404 
U.S.S.R. ......---- 81,000 83,000 34,000 35,000 86,000 

d urs 20,452 24,205 80,186 33,962 233,685 
Indonesia 435 25,926 27,411 F 232,527 
Bolivia 2.2.2 80,315 783,740 30,881 27,648 227,212 
China, mainland? _ _ _ _ _ _ F11,000 713,000 114, 000 714,000 14,600 
Australia 10,611 10,684 11,864 12,571 211,364 
Brazil! i 6,450 6,976 1,7 ; 
Zaire 3.776 5,073 3,879 3,000 
United 5 3 851 2, 802 2, 

South Africa, Republic of 2,864 2,886 2,697 2,800 
igeria ------------ 8,710 8,267 2,935 2,750 2,500 
Dl! 1209, 210 71220, 713 230,981 235,127 236,112 
Other 19202 19,507 10,374 10,191 10,135 
Grand total 1218, 412 120,220 241, 355 245,818 246,247 


*Estimated. Preliminary. ‘Revised. 
1Table includes data available through May 25, 1981. 
*Reported figure. 


Table 29.—Leading world producers of mine zinc? 
(Zn content of ore, thousand metric tons) 


Country 1976 1977 1978 1979 1980 
END St eas oA OR Ie ³ðV—¹¹¹ MER MU te PEN, 982 1,070 1,067 1,100 2895 
USSRT*. e son hA 8 720 735 770 770 785 
%%% ĩoͤ—AG 1469 492 473 532 2494 
VVV 421 405 458 491 2487 
United States 440 408 303 261 3335 
DORON oe ³˙¹—¹A ͤ ͤ KA e S 260 276 275 243 2238 
ͤĩ§ĩ· ⁰ y ea 259 1266 245 246 2238 
/ dn nose ams 63 116 176 212 3229 
Poland? __________________________ 180 188 194 183 180 
Dai. pP. p A e 84 98 147 143 168 
ö »» T—TT— ( Lc ee 128 140 163 170 167 
China, mainland? ____________________ r150 7150 7160 7160 160 
Korea, North” ͤ 8 7160 150 F145 T145 140 
Yugoslavia .___--.--—------------——-—— 107 112 104 102 100 
Germany, Federal Republic of 111 111 97 97 2100 
dd ⁵ð d ⁵ĩð 81 77 82 87 92 
|. 010, «§ͤ nm A AAA ee 86 87 88 85 87 
r ß eae, 714,701 14,881 4,947 5,033 4,895 
FFC 11,024 11,064 981 884 866 
Grand total ___-_ ~~ ~~~ ~___ clc 2-2 T5,125 T5,945 5,928 5,917 5,161 


I Table includes data available through July 1, 1981. 
3 Reported figure. 
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Table 30.—Leading world producers of hydraulic cement? 
(Thousand metric tons) 
Country 1976 1977 1978 1979P 1980* 
WSS Rs má 124,246 127,049 126,956 123,019 125,000 
Japans 68,712 73,138 ,868 87,804 288,128 
China, mainland ...... 149,299 155,649 65,239 73,900 281,400 
United States 67,580 12,627 711,546 11,981 276,709 
ltal — ca oen 36,327 87,721 37,758 40,140 242,825 
5 Federal Republic 
2JͤĩX[1 ee een 785,417 733,408 35,342 37,036 235,798 
555 E 29,394 28,829 ,025 28,825 29,104 
Spain ( (inclu Canary 
lands) _ _ 3 . 27, 995 30,283 27,912 28,460 
i 119,146 719,162 22, 100 24,880 26,490 
Poland dada 19,800 21,300 21,700 19,176 218,443 
India ------------- 18,696 119,176 9,632 18,264 17,510 
Mexico 12,584 13, 14,056 15,178 ,000 
Korea, Republic of- 711,872 14,196 15,133 16,413 215,631 
mania 13,088 13,875 14,688 15,598 15,600 
United Kingdom 15,780 15,456 15,916 16,140 214,808 
Turkey 2 12,342 13,833 15,129 13,788 14,200 
German Democratic 
Republic... 711,348 12,102 12,521 12,273 212,444 
Total ___________ ™570,829 1598, 743 636,842 648, 277 658,550 
; 7186, 025 1196, 446 215,690 225,540 228,338 
Grand total 1756, 854 1795, 189 852,532 873,817 886, 888 
eEstimated. Preliminary. Revised. 
Table includes data available through June 24, 1981. 
Reported figure. 
Table 31.—Leading world producers of diamond? 
(Thousand carats) 
Country 1976 1977 1978 1979 1980 
55 PEFC 9,900 10,300 10,550 10,700 10,850 
3 11,821 711,214 11,243 8,7 210,235 
South Africa, Republic of 7,023 : 7,127 8,384 28,522 
Botswana 12,361 2, 691 2,785 4,394 25,101 
Namibia 1.694 2,001 1.898 1.653 1 
Ghana ; 1,947 1,423 1,253 1 
c 135,082 135,796 35,626 35,118 37,468 
Other 13,776 73,542 8,665 3,895 4,170 
Grand total 138,858 739,338 89,291 89,013 41,638 


*Estimated. Preliminary. Revised 
1Gem and industrial grades undifferentiated. Table includes data available through June 30, 1981. 


?Reported figure 
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Table 32.—Leading world producers of nitrogen in ammonia! 
(N content, thousand metric tons) 


Country 1976 1977 1978 1979” 1980* 
United States 12,570 13,347 12,911 18,546 214,278 
353 110, 180 10,744 11.300 12,200 12,400 
China, mainland? _ _ _ 14,080 5,620 6,750 7,170 7,500 
T 1,659 1,792 2,257 832 2, 400 
Japaen 2,236 2,292 2,454 2,415 2,330 
Netherlands 1,980 2,140 2,148 2,253 22,144 
India*_____________ 1,910 2,037 2,200 2,256 2,100 
France ____________ 1,781 2,034 2,016 2,150 2,085 
Germany, Federal Republic 
Oo. ss s e 1,863 1,989 1,955 2,161 22,044 
Canadaaga 1,258 1,764 1,926 1,981 1,996 
United Kingdom 1,348 1,631 1,600 1,680 21,633 
Poland ...... ..... 1,726 1,665 1,611 1,525 21,481 
Mexico |... 1 780 ; 1,860 1,420 
FTC 1,219 1,168 1,444 1,431 1,400 
German Democratic 
Republic 1,119 11,129 1,187 1,078 1,100 
Total! 745, 645 750,132 53,008 56,488 56,306 
Other 71 1, 233 112,026 12,873 14,282 14,532 
Grand total 756, 878 762,158 65,881 69,770 70,838 


lErroneously captioned in 1978-79 edition of this chapter. Table includes data available through June 5, 1981. 
?Reported figure. 
Data given are for years beginning April 1 of that stated. 


Table 33.—Leading world producers of phosphate rock? 


(Thousand metric tons) 
Country 1976 1977 1978 1979” 1980° 
United States 44,671 47,256 50,087 51,611 254,415 
U.S. S. R.?) 900 24,250 24,962 25,58 26,000 
Moroccooů h 15,829 17,804 19,713 20,032 218,824 
China, mainland ____________________ 4,000 4,000 4,500 T5,500 
Xe TOES SD HASC ER S 3,301 3,615 8,712 4,154 24,582 
JUAN ------------------------- 1,717 1,782 2,303 2,825 
South Africa, Republic of 1,731 2,403 2,699 3,221 23,185 
„ oe es ee ee 2,008 2,857 2,827 2,920 22,933 
1777/•üĩĩ˙0tZ⁰ ³ m A ee 97,157 7103, 967 110,753 115,843 119,682 
Other a ee a ee 710, 463 712,691 15,159 14,357 15,235 
Grand total!! T107,620 7116, 658 125,912 130,200 134,917 


1Includes output of all major crude mineral sources of phosphate. Table includes data available through Apr. 5, 1981. 


*Includes material described as sedimentary rock in Soviet sources. 
“Includes output from Western Sahara. 
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Table 34.—Leading world producers of marketable potash! 
(K. O equivalent, thousand metric tons) 


Country 1976 1977 1978 1979 1980* 
U.S.S.R a3 eset 8,310 8,347 8,193 6,635 8,000 
Canada ___________- 15,215 15,764 6,340 7,074 27,532 
German Democratic 
Republic __________ 3,161 3,229 3,323 3,395 23,422 
Germany, Federal Republic 
000% ͤ A 2,086 2,341 2,470 2,690 22,674 
United States 2,177 2,229 2,253 2,225 22,239 
France 2c Se ee 1,603 1,580 1,795 1,920 21,939 
Total —— T22,502 123,490 24,374 23,939 25,806 
Other 2 71,779 71,666 1.799 1.994 2,065 
Grand total.. 72281 725,158 2613 259939 275871 


I Table includes data available through Apr. 27, 1981. 


3 Reported figure. 
Table 35.—Leading world producers of salt: 
(Thousand metric tons) 
Country 1976 1977 1978 1979P 1980* 
United States (including 
Puerto Rico 40,114 89,407 88,915 41,567 236,631 
China, mainlande 20,000 717,100 19,530 14,770 217,280 
U.S. S. R. 14,200 14,300 14,500 14,300 14,500 
Germany, Federal Republic 
Of clo a 11,817 12,322 12,658 15,089 12,970 
India 74,599 15,882 6,700 7,036 7.262 
Franſſde Lc. 15, 889 5, 776 8,058 27,103 
P 5.994 6.039 6,452 ; ,029 
United Kingdom ...... 8, 8,202 j 7,819 6,600 
Mexico 4,591 14, 899 5,635 5,600 6 
Australia |... 4,115 5,166 5,800 25,315 
Italy ( 14,012 5,030 4,981 5,669 5,261 
Romania 4,210 4,536 4,739 4,720 4,720 
N 1 FC 3, 026 3,111 2, 939 3,951 23,464 
Poland ..........-- 3,818 4,357 4,393 4, 3,360 
German Democratic 
Republic 560 2, 643 2,741 3,052 3,140 
ERE ey ehh 2,473 2,481 2,727 ; ; 
Spain 3,158 2,434 2,693 2,677 800 
Turkey ___________ _ 579 777 9 1.130 1,100 
Japaen 1,021 1,056 1,073 : 1,090 
Banglades 346 786 674 
T 597 755 616 700 
Pakistans 519 499 640 704 699 
Bahamas 1,353 1,670 1,633 440 2684 
Argentina 661 1.147 700 562 2627 
Colombia 71,111 922 751 634 620 
Total 2a 7149, 730 149,698 156,179 160, 068 152,661 
Other, 110,937 711,190 10,749 11,785 12,091 
Grand total. 160,667 7160, 888 166,928 171,853 164,752 


*Estimated. Preliminary. ‘Revised. 
1Table includes data available through June 17, 1981. 
? Reported figure. 
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Table 38.—Leading world producers of marketed natural gas’ 
(Billion cubic feet) 
Country 1976 1977 1978 1979P 1980° 

United States 719,950 20,025 19,975 20,8978 219,992 
USSR ncc xu t e I. aie 11, 12,219 18,144 14,359 215,362 
Canada (oe. Sie e eee ae 79,007 79,161 8,128 8,271 33,820 
Netherlands 3,436 8,422 8,133 , 23,211 
United Kingdom... - -- -- -------——- 1,816 1,416 1,382 1,410 21,352 
Romania: <2 ccc HI e eee umi 1,136 71,204 1,212 1,161 1,208 
MéXICO me eee eee eee 578 600 745 915 21,129 
P rn pp ec 851 805 490 916 1 ,000 
Germany, Federal Republic o 658 638 701 *725 665 
Venezuela. ________________--.----- 524 520 576 3589 
China, mainland_____......-_.------- €350 *425 485 512 484 
Saudi Ar aba 138 159 335 e400 450 
1!;⁵•ͥ˙³¹ . ⁰em y 8 552 485 485 476 435 
e . 209 217 259 296 2338 
Brunel TE Eu M 814 308 292 3316 
German Democratic Republic... ~~ 305 802 302 802 
j nu eus et eic ui 794 795 687 500 290 
Argentina. 272 275 260 284 270 
Libya_________________-_--_----_- 1169 1178 181 240 260 
Total ou «rd ]ĩð eee ee 745,334 146,662 47, 738 50, 300 50,968 
Other sa ca og ee th i d T9 521 18,256 8,667 4,197 4,582 
Grand totaaall“!“!“ll!ll 147, 855 149,918 51,405 54,497 55,550 


in fields, including gas used in oilfields and/or elds as a fuel by producers, even though it is not actually sold. 


erar produced and subsequently vented, or reinjected to reservoirs. Table includes data available through 
Table 39.— Leading world producers of natural gas liquids: 
(Million 42-gallon barrels) 
Country? 1976 1977 1978 1979P 1980° 
United States 1591 572 579 3572 
U.S.S.R. L ( ue 1108 1114 1119 1122 3126 
Canada 106 106 98 3102 3118 
Saudi Arabia 66 70 91 *100 105 
Mexico 34 38 44 57 371 
Algeria r eig 21 r €32 34 32 
Venezuela __________ 29 T28 22 25 22 
Kuwait 20 21 19 22 22 
Tote) r T989 997 1,041 1,068 
Other 1102 1113 121 1 138 
Grand total 11,070 11, 102 1,118 1,174 1,206 


Estimated. Preliminary. Revised. 

1Every effort has been made to include only thoee natural gas liquids produced by natural gas processing plants and to 
exclude natural gas liquids obtained from field treatment facilities including wellhead separators, because latter are 
normally blended with crude oil and thus are included in crude oil output statistics. In some cases, however, sources do 
not clearly specify whether data presented represent only output of natural gas 3 plants or if they include field 
output. Thus, some of the figures may include field condensate. Table includes data available through Sept. 15, 1981. 

2In addition to the countries listed, mainland China may also produce natural gas liquids, but available information is 
inadequate to make reliable estimates of output levels. 

3Reported figure. 
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Table 40.—Leading world producers of crude oil! 


(Million 42-gallon barrels) 
Country 1976 1977 1978 1979” 1980° 
U.S.S.R RR 3,820 4,011 4,201 4,304 24,482 
Saudi Arabia 3,140 3,358 3,080 3,479 9,530 
United States 2,916 3,009 3,178 3,114 23,146 
RC IL AEE ET 882 857 5 
Venezuela 840 . 817 790 2798 
China, mainland®______ 1633 684 760 775 772 
igeria cc- 756 761 697 841 2754 
Mexico 267 358 441 533 2708 
Libya . 2. 22 2 ----- 701 758 721 154 2654 
United Arab Emirates 709 730 668 663 2624 
Kuwait 7785 719 778 913 
United Kingdom 85 279 2581 
Ifa Loco EE 2,147 2,061 1,913 1,121 550 
Indonesia... 615 597 601 3537 
Ada é 489 482 478 545 2530 
Algeria T3993 T421 42A 421 398 
FFC 120 151 176 180 215 
Argentina 146 r157 165 172 184 
Norway 102 102 127 140 3182 
3 artahs a oe Mui DUE 182 162 177 185 3178 
Australia 153 157 158 160 2140 
Oman 134 124 115 108 3105 
Malaysia 61 67 79 108 2100 
Brunei eu 74 77 77 e84 90 
Romania 110 109 103 92 286 
India ae 65 76 83 94 80 
EEIN ORE ENED TENE 67 18 78 18 
Trinidad and Tobago 18 84 84 78 78 
erü o ee 28 33 55 70 69 
Brazil _..__________ 63 59 59 62 368 
7 4 Es tie ath LN Be RES 70 64 62 69 65 
abon_____________ 82 r79 76 71 64 
Sl! 120,715 121,489 21, 674 22,484 21,349 
Other 1374 1402 389 432 422 
Grand total.. 121,089 121,891 22, 063 22,916 21.771 
*Estimated. Preliminary. Revised. 
1Table includes data available through Sept. 1, 1981. 
*Reported figure. 


*Includes the country's share of production from the Kuwait-Saudi Arabia Partitioned Zone. 
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Table 41.—Leading world producers of refined oil! 


(Million 42-gallon barrels) 
Country 1916 1971 1978 1979” 1980* 

United States (including Puerto Rico and Virgin 
Islands) —— user ied eem ue 5,479 5,923 5,957 5,860 5,700 
PJJJJ«%ͤ TA x Lee 8,037 3,325 3,412 3,513 3,620 
1 - mw vy 8 1.681 1,701 1,688 1,696 217611 
3 ĩðͤ Vu ĩé 8 902 1874 928 978 881 
Germany, Federal Republic of- 821 772 788 953 2875 
)) 8 833 856 865 885 2713 
Canada noc d c De Se LE 625 659 664 712 2694 
United Kingdom ___________.-__------ 123 638 726 125 2637 
China, mainland® ___________________~_ 548 650 600 620 620 
§Ü⁰Ü¹¹r a ee 277 309 327 358 2425 
7 all a ene 348 858 400 418 2405 
Netherlands 490 448 427 453 2396 
ein (including Canary Islands) 376 355 351 355 356 
enezuela.________________--_---_-- 361 356 362 367 2341 
Saudi Arabia . 267 1275 294 315 2317 
(ö ůõ˙·¹wwſ MR ꝛ q. uie 173 217 250 264 2262 
Belgium _______________.___---__-_- 213 269 250 240 2240 
Australia ___—-—------------------ 215 226 226 232 225 
Netherlands Antilles 226 198 215 222 220 
Indonesian 83 113 122 186 2193 
Indis. en? te mue ent EAE de 168 181 196 203 191 
7ͥ⁰Ü˙¹i ⅛˙ dy eade AE. 255 274 249 224 190 
Romania „„ 157 157 175 182 3186 
Argentina. - —- - - ------------------——— 166 177 173 182 184 
Korea, Republic of_ — - - - - ------------—- 132 158 174 189 2183 
Kuwait? ___——-—------------------—- 134 126 133 156 154 
Total. cc ⁰ - 18,690 719,595 19,952 20,488 19,819 
/)! AAA ee Se 12,666 712,807 2,574 3,018 3,007 
Grand total!! 121, 356 122,402 22,526 23,506 22,826 


*Estimated. Preliminary. Revised 

1Table includes data available through Sept. 1, 1981. Data comprise reported guis for the United States and Puerto 
Rico and an estimate for the Virgin Islands. 

Reported figure. 

Includes thec country’s share of production from the Kuwait-Saudi Arabia Partitioned Zone. 


The Mineral Industry of 
Albania 


By Walter Steblez! 


1980 brought to a close Albania's sixth 5- 
year plan, which was shaped by policies of 
political nonalinement and economic self- 
sufficiency, following the breakoff of com- 
mercial relations with mainland China. 

The country's planned economy regis- 
tered production increases in 1980, howev- 
er, only a few industrial sectors were able to 
meet their planned targets. 

Albania's 1980 planned gross industrial 
output increased 7.1% over that of 1979, but 
was 30% below the planned goal. Revenues 
to the state budget, the main source for 
financing the national economy, increased 
3.5%, resulting in a budget surplus of 
80,000,000 leks.2 Capital investment in- 
creased by 8.4% in 1980, and a number of 
industrial projects were completed and com- 
missioned. Among these was the Rehove 
(Korcé District) copper beneficiation plant 
with a 2 1/2 year construction time, costing 
16,165,000 leks, and with a reported 80,000- 
ton-per-year of ore capacity. Other projects 
included the completion of an electric fur- 
nace at the Lac copper pyrometallurgical 
plant; the Memaliaj phosphate processing 
plant in the Tepelené District, costing a 
reported 4,000,000 leks (not including ma- 
chinery and equipment); the laying of a 
petroleum pipeline for fuel export and the 
construction of Ballésh-Fier-Elbasan gas 
main, and the completion of a metal rolling 
mill at Kukés. In addition, the first stage of 
a olivenite refractory brick plant at the 
Elbasan metallurgical complex and the first 
stage of the new Prrenjas iron-nickel ore 
mine, designed to supply the Elbasan com- 
plex with ore, were completed. It was 
reported that during the 5-year construc- 
tion time of the Prrenjas Mine, in addition 
to the sinking of the mine shaft, rails and 
surface buildings, 11,000 meters of workings 
were constructed. 


In the 1975-80 period, geological pros- 
pecting and exploratory drilling was con- 
ducted in 37 commercial ore deposits, con- 
stituting a reported 31% to 70% survey and. 
exploration increase in solid minerals over 
the fifth 5-year plan (1970-75). There was 
also a 23% increase in the number of mine 
workings that were drifted in operating 
mines.* 

Results of geological survey and explora- 
tion work conducted between 1976 and the 
first half of 1980 were analyzed, and techni- 
cal studies prepared on nickel-free iron, 
radiometric assay, and bauxites; the study 
on polymetals, however, is to be carried 
over into the seventh 5-year plan period. 
The sixth 5-year plan survey and explora- 
tion activity is said to have determined new 
commercially viable deposits and corre- 
sponding mining sites for chrome, coal, 
nickel silicate, ferronickel, phosphorites, 
polymetals, bauxite, precious metals, argil, 
kaolin, iron, petroleum, natural gas, asbes- 
tos, and titanomagnetite.5 In comparison 
with the previous 5-year plan period, when 
only 6 minerals were extracted, this plan 
period witnessed the extraction of 23 miner- 
als, at 60 mines, of which 35 were reported 
to be open pits. In the seventh 5-year plan 
(1981-85), an expansion of Albania's mining 
industry is forecasted to include nickel- 
silicate, bauxite, polymetals, bituminous 
sands, asbestos, and titanomagnetite. 

Together with these achievements, seri- 
ous shortcomings were observed in both 
geological survey work and mining oper- 
ations during this time. A lack of qualified 
technicians and specialists in the geological 
and mining sectors was a problem endemic 
to Albania's mineral economy. Professional 
qualifications of workers and employees in 
this field were reported to have not met 
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rated job requirements, and a number of 
accidents (without specific detail as to 
traumatism) were attributed to low com- 
petence levels of drill operators. Instances 
were cited in which machinery and equip- 
ment were not handled properly and not 
overhauled according to maintenance 
schedules at  Belqizé (chrome), Burrel 
(chrome), Puké (copper), and Rubic (copper) 
enterprises.“ To improve the situation, spe- 
cial professional training programs have 
been instituted at various geological enter- 
prises to upgrade drillers, equipment oper- 
ators, miners, and other workers. 

The best exploratory drilling results dur- 
ing the sixth 5-year plan, were achieved for 
ferrochrome at Tirana and Korcé, and for 
copper at Rubic, Puké, and Kukés. 

The overall volume of transportation in 
1980 increased 4.4% over that of 1979, of 
which the volume of rail freight movement 
increased 9.9%. During this period, con- 
struction work proceeded with the help of 
young volunteers on the 22-kilometer Lac- 
Lezhe leg of the Lac-Shkoder Railroad pro- 
ject, designed to link the country’s copper 
mining and copper processing areas. Fur- 
thermore, it was reported that construction 
started at a new port facility at Vlore. It is 
to have a 4,000,000-ton-per-year cargo han- 
dling capacity and is to be completed in 
1985. 

Government Policies and Programs.—In 
1981, the gross industrial output is set to 
grow 7.2%; budget revenues are to increase 


9.1%; total investment is to increase 5.8%; 
freight transportation is to grow 8.8%; in- 
dustrial labor productivity is to increase 
2.8%; and construction and installation 
work is to increase 4.9%. 

In 1981, construction work will continue 
on the 600-megawatt Koman hydropower 
station on the Drin River; the ''Steel of the 
Party" metallurgical complex in Elbasan; 
the new chrome and copper beneficiation 


plants at Diber, Puké, and Midrite; and on 


the Lac-Shkoder Railroad. Plans call for the 
mining sector to make improvements in the 
utilization of mining equipment and benefi- 
ciation technology, and to reduce ore losses 
and dilution. In the petroleum sector, great- 
er emphasis is to be placed on geological, 
geophysical, and seismological develop- 
ments to raise drilling efficiency and in- 
crease discovery of new hydrocarbon re- 
serves. Petroleum production is planned to 
increase 19% over that of 1980, which is to 
be based on further capital outlays for 
exploration, as well as on further develop- 
ment of recently discovered petroleum de- 
posits. 

The 1981 plan also provides for increases 
in coal output and electric power genera- 
tion. The mechanization of coal mines is to 
be increased, and losses during extraction 
are to be significantly reduced. Further- 
more, the 1981 plan requires improvement 
in the utilization of existing capacities in 
the chrome and steel industries. 


PRODUCTION 


In 1980, Albania produced more chrome 
ore, coal, blister copper, steel, rolled stock, 
and pig iron; more machine building indus- 
try products; and more electric power than 
in 1979. Domestic coke for nonferrous met- 
allurgy was also produced for the first time. 
The 1980 planned output for petroleum, 
coal, and chrome ore, however, was not 
met.’ 

Currently, Albania has eight benefi- 
ciation plants: Three for copper, two for 
chrome, two for coal, and one for iron- 
nickel; plans are urgently being formulated 
for the design and construction of facilities 
for treating bauxite, polymetals, asbestos, 
and other minerals. Future Albanian plans 
also call for placing greater emphasis on the 
recovery of associated components. For ex- 
ample, complex copper-bearing ores are 
claimed to contain cobalt, sulfur, arsenic, 
zinc, selenium, tellurium, and precious met- 
als in sufficient quantities to warrant their 
extraction during ore processing. Át pres- 
ent, not all of these components are ex- 
tracted, and greater effort is being extended 


to upgrade the technology for extracting the 
rest. 

In 1980, 70% of the copper ore, 20% of the 
chromium ore, and 40% of the mined coal 
was beneficiated. Although coal extraction 
increased during the sixth 5-year plan, its 
treatment is unsatisfactory: Approximately 
60% of the yield is consumed as uncleaned 
run-of-mine coal, thus reducing its caloric 
potential by 20% to 40%.: 

Production shortfalls are generally attri- 
buted to the following factors: Labor short- 
ages and a lack of skilled labor, the low 
quality of some of the domestically produc- 
ed machinery and equipment, and construc- 
tion bottlenecks. 

In Albania, the material production labor 
force comprises approximately 87% of the 
total industrial labor force, and 16.3% of 
the total are involved in auxiliary work. In 
a number of mining enterprises, however, 
one-third to one-half of the workers are 
auxiliary, creating conditions for lower la- 
bor productivity at the enterprise level. The 
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mining industry also suffers from absentee- 
ism, a problem that appears to plague the 
country’s entire industrial work force. Dur- 
ing the first 9 months of 1980, Albania’s 
industrial losses, because of unjustified ab- 
senteeism, were 93,000 work days, or an 
average of 500 workers per day.“ 

Given significant world market price in- 
creases for imports of machine tools and 
producer durables, a number of complaints 
have been made concerning production 
waste and the low quality of Albania’s do- 
mestically produced durable goods, includ- 
ing mining machinery. Steel conservation 
in the machine-building sector is described 
as an “unsolved problem,” with the coeffi- 
cient of steel utilization in the general 
range of 55% to 70%. The 1980 overruns for 
fuel and raw materials at machine-building 
enterprises were extensive and only 40% of 
the set standards for material and energy 


usage were met. 

Construction bottlenecks also have had a 
detrimental impact on production. Consid- 
erable idle time and inefficient usage of 
bulldozers and excavators were alleged. In- 
stances were reported where the work front 
was not prepared in advance, and machin- 
ery had to be transported to the work site at 
great expense and loss of time; such prob- 
lems were reported to have occurred a 
number of times at the Belqizé chrome 
beneficiation plant. 

Timely delivery of cement presented fur- 
ther difficulties for the construction sector. 
For example, the Elbasan cement plant 
experienced both a lack of raw materials for 
cement production and transportation for 
delivery, which in both cases caused produc- 
tion stoppages at the cement plant and 
delays at construction sites. 


Table 1.—Albania: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979” 1980* 
Asphalt and bitumen, natural* 3 
thousand tons 1,350 1,500 1,600 1,650 1,780 
Cement, hydrauli do ... 700 150 800 840 1,000 
Chromium: Chromite, gross weight |... _ __ 830,000 880,000 990,000 1,015,000 1,077,000 
Coal: Lignite thousand tons 975 1, 000 1,200 1,430 1,540 
cobalt mine output, metal content 287 306 306 306 330 
pper: 
Mine output, metal content 10,000 10, 000 11,500 14,000 15,300 
Metal, primary and secondary: 
Smelte 9,000 9, 000 9,500 9,700 9,900 
Refineddde 7,000 7,000 7,000 7,500 7,700 
Gas, natural, gross production® 5 
million cubic feet 12,370 12,370 12,500 13,000 13,200 
Iron and steel: 
Iron ore: Nickeliferous: 
Gross weiggnt F479,000 "510,000 510,000 530,000 550,000 
Iron content 167,600 178,500 178,500 85,500 192,500 
Semimanufactures® _______________ 725,000 726, 000 127,000 128,000 30, 000 
Nickel, mine output, metal content 14,800 75, 000 15,100 15,300 5,500 
Nitrogen: N content of ammonia |... 759,000 765,000 16,000 12,000 75,000 
Petroleum: 
Crude 
As reported million tons 1,800 1,900 2,000 2,200 2,350 
Converted 
thousand 42-gallon barrels_ . 12,410 12, 676 13,344 14, 678 15,700 
Refinery products:? 9 
Gasoline ______________ do... 1,360 1,488 1,500 1,600 1,700 
Keros ine do... 388 465 470 500 540 
Distillate fuel oil do____ 1,865 2,238 2,250 2,210 2,400 
Residual fuel oil do— 2, 850 2,330 3,400 3,600 3,800 
Lubricants _____________ do... 84 84 90 100 105 
CCC do... 2,100 2,400 2,500 2,600 2,700 
Ü do... 8,647 9,005 10,210 10,670 11,245 
Salt ae T EEN eel a „000 50,000 50, 62,500 66,500 
Sodium compounds, n.e.s: Sodium carbonate, 
calcined (soda ash)® ..... 21,000 23, 000 123,200 123,300 25, 000 


“Estimated. Preliminary. Revised. 
Table includes data available through Sept. 21, 1981. 


In addition to the commodities listed, a variety of crude construction materials (common clay, sand and gravel, and 
stone) is undoubtedly produced, but output is not reported quantitatively and available information is inadequate to 
make reliable estimates of output levels. Also, metallic nickel production reportedly began in 1978, but data on the level 


of production are not available. 


Includes petroleum refinery-produced asphalt and bitumen. 
‘Calculated from reported and estimated weight of nickeliferous ore; the amount of cobalt recovered, if any, is 


conjectural 


jectural. 
5Separate data on marketable production are not available, but gross and marketed output are regarded as nearly 


equal. 


SBased on estimated tonnages reported in United Nations, World Energy Supplies 1972-76. Statistical Papers, ser. J, 


No. 21, New York, 1978, 238 pp. 


7Sums of listed products only; no estimates have been made for other products produced. 
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TRADE 


In 1980, Albania maintained a foreign 
commercial policy forbidding foreign credit 
borrowing, joint industrial ventures, mixed 
enterprises, and similar routine interna- 
tional business transactions, stipulating 
trade on a bilateral import-export basis 
only. 

During the sixth 5-year plan period (1976- 
80), Albania increased exports by a total of 
33%, or 3% to 4% above the planned level. 
Processed and semiprocessed commodities 
accounted for 70% of the total exports, and 
products such as gas oil, ferrochrome, pyrite 
concentrate and ore, coal, urea, and news- 
print were exported for the first time. The 
1980 export plan, however, was not met. 

In 1981, the total volume of exports is 
expected to grow 18%, and during the 
seventh 5-year plan, exports of petroleum 
products, electric power, and minerals are 
planned to increase. 

Currently, two-thirds of Albania’s import 
funds are allocated toward the procurement 
of raw materials and one-third for essential 
machinery and equipment. The Eighth Ple- 
num of the Party Central Committee of 
Albania set measures to alter this ratio in 
favor of reducing purchases of raw materi- 
als and increasing imports of machinery 
and equipment to upgrade domestic indus- 
trial output." 

In 1980, Yugoslavia remained Albania’s 
principal trading partner, with a reported 
$170 million turnover. Trade between the 
two countries is extensive and, in part, 
consists of Albanian exports of chromium 
ore, petroleum, asphalt, copper wire, sulfur, 
gasoline, electric power, and consumer 
goods in exchange for steel strip, steel wire, 
cable and sheets, pipes, ferrous and nonfer- 
rous metals, transportation and communi- 
cation equipment, and consumer goods. 


However, in light of the strained political 
atmosphere created by episodes of national 
irredentism of Kosovo’s (Yugoslavia) Alba- 
nian population, the further development of 
Albanian-Yugoslav trade relations faces an 
uncertain future. 

Among Albania’s other trading partners 
in 1980 were Austria, which imported cop- 
per in exchange for paper and steel, and 
Romania, which imported Albanian oil in 
exchange for oilfield equipment. In 1980, 
Albania was reported to have held talks 
with Spain regarding the possible purchase 
of Albanian chrome ore and ferrochrome 
and a reported 1,700 tons of hot coil was 
imported by Albania from Spain. Also, Al- 
bania was reported to have purchased a 
merchant mill to expand its facilities at the 
Elbasan metallurgical complex in 1980 from 
the Italian manufacturer Danieli. During 
1980, the United States continued to export 
low-volatile bituminous coal to Albania in 
exchange for chrome ore. 

As part of its 1981 foreign trade plan, 
Albania signed an agreement with Turkey 
calling for imports of industrial goods and 
agricultural produce in exchange for chemi- 
cal products; its trade agreement with 
Czechoslovakia calls for imports of vehicles 
and machine tools in exchange for agricul- 
tural produce and consumer goods. A 1981 
trade agreement with Poland calls for Alba- 
nian import of mining machines and equip- 
ment, electrotechnical equipment, met- 
allurgical installations, automotive indus- 
try products, coking coal, rolled products, 
refractories, and other goods in exchange 
for asphalt, chromium ore, cables and cop- 
per conduits, agricultural produce, and 
consumer goods. 


Table 2.—Albania: Apparent exports of mineral commodities ! ? 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal destinations, 1979 
METALS 
Aluminum metal including alloys, unwrought .. .. — 40 zen . 
Chromium: Chromite .... thousand tons 255 868 Sweden 207; Yugoslavia 200; West 
Germany 182. 
Copper metal including alloys: 
"Ünwrought "neum 8 — — T. DTP 3,432 918 Austria 397; Italy 200; Portugal 150. 
Semimanufacture s 2 376 Turkey 356. 
Iron and steel metal: i 
Ferroalloyhs un 155 All to Algeria. 
Steel, primary form 6,000 En 
Semimanufactures: 
Bars, rods, angles, shapes, sections PP 1,067 Egypt 484; Turkey 395. 
Universals, plates, sheets 23 "m 
Hoop and anp 2322 E ENAN eaves 20 ge 
Tubes, pipes, fitting oe 13 Saudi Arabia 12. 


See footnotes at end of table. 


9 All to Saudi Arabia. 
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Table 2.—Albania: Apparent exports of mineral commodities 12 —Continued 


(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal destinations, 1979 
METALS —Continued 
Silver waste and sweepings _ value, thousands $100 $445 All to Italy. 
Tin metal including alloys, semimanufactures _ _ _ EM All to Egypt. 
Tungsten ore and concentrate 4,004 =a 
Other base metals including alloys, all forms Eos 2 All to Saudi Arabia. 
NONMETALS 
Abrasives, n.e.s.: Grinding and polishing wheels 
and stones en 2 Do. 

Cemenn tl 6,154 33, 678 Algeria 19,998; Vugoslavia 13, 680. 
Fertilizer materials: Manufactured, nitrogenous _ tx 2,151 Greece 2,132. 

7õͤ 8 3,787 22,948 Hungary 17,804; Yugoslavia 5,144. 
Sodium and potassium compounds, n.e.s.: Soda ash 5,209 2,615 Italy 1,935; Greece 590. 
Stone, sand and gravel: 

Dimension stone 4,025 5,635 Algeria 4,586; Poland 929. 

Gravel and crushed rock oe 4 All to Saudi Arabia. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 515 2,602 Turkey 1,602; Yugoslavia 1,000. 

e and semicoke ___________________ 15 Ets 
Petroleum refinery products: 

Gasoline thousand 42-gallon barrels- 196 361 All to Italy. 

Keros ine 0 —— 14 (3) All to Hungary. 

Distillate fuel oil do- (3) 218 Italy 156; Greece 60. 

her: 
Bitumen and other residues do- 1419 570 Greece 244; Italy 209; Turkey 64. 
Unspecified .. do... 294 322 All to Poland. 
Revised. 


Owing to the lack of official trade data published by Albania, th 


of Albania’s mineral exports. These data have been compi 
information and data published by the partner trade countries. 


is table should not be taken as a complete presentation 
rom various sources which include United Nations 


2Unless otherwise specified, data are compiled from official trade statistics of individual trading partners. 


3Less than 1/2 unit. 


Table 3.—Albania: Apparent imports of mineral commodities? ? 


(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 
Aluminum 
FUr er ee us ce A 2 
Metal including alloys: 
Unwrou ght 500 
Semimanufactur ess 539 
Copper: 
Ae EEN EEE ee Sees Se 332 
Metal including alloys: 
Unwroughgnt „ aes 
Semimanufacture s 565 
Iron and steel: 
Ore and concentrate 710,000 
Metal: 
Pit iron Meme" 10 
Ferroalloys ----------------——- 1,960 
Semimanufactures: 
Bars, rods, angles, shapes, sections 34,724 
Universals, plates, eetss _ 8,593 
Hoop and strilʒʒʒʒ···· 438 
Wil. cs oso Les 984 
Lead metal including alloys: 
Unwrought ___________.__________ 144 
Semimanufactures _____~__~_~_~______~_ ee 


Magnesium metal including alloys, semimanu- 
1111 a ea ae 


Manganese: 
Ore and concentrate ae 
M. ⅛ðͤK 50 
Mercury 76-pound flasks — = 
Nickel metal including alloys, unwrought — — — 1 
Silver metal including alloys, unwrought or partly 
wrought____________ value, thousands —-— 
Tungsten metal including alloys, all forms 


kilograms.. - 400 
See footnotes at end of table. 


1979 


Principal sources, 1979 


Hungary 498; Greece 97. 
Hungary 395; Yugoslavia 369. 


All from Yugoslavia. 


All from West Germany. 
West Germany 96; Italy 31; Greece 
30. 


Yugoslavia 4,369; Portugal 171. 


Poland 21,401; Yugoslavia 2,999. 

Poland 3,264; Hungary 2,792; West 
Germany 1,860. 

West Germany 83; France 80; Italy 
63; Turkey 60. 

Greece 260; Austria 184; Japan 117. 


All from Yugoslavia. 
Yugoslavia 97; West Germany 69. 


All from West Germany. 
Turkey 3,150; Yugoslavia 922. 
All from the United Kingdom. 
All from Algeria. 

All from the Netherlands. 


All from Yugoslavia. 


50 MINERALS YEARBOOK, 1980 


Table 3.—Albania: Apparent imports of mineral commodities! ? —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Zinc: 
Oxide and perox idee 
Metal including alloys: 
Unwrought ___________________ 
Semimanufactures______§___.____~_ 
Other: 
Ores and concentratms 
Oxides, hydroxides, peroxides 


NONMETALS 
Abrasives, n.e.s.: 


Natural: Pumice, emery, corundum, ete _ _ _ _ _ 
. and polishing wheels and stones 
tos 


Boron oxide and acid __________________ . 


Clay and clay products: 
Crude clay 2 23 ð v ae 
Products: 
Refr actor 


Nonrefractor y) 
Feldspar and fluors a ------- 
Fertilizer materials: 

Crude, phosphatic ________________ -_ 
Manufactured: 

Nitrogenous______._.___.___-__- 

tassi 


Magnesite________________________-_ 


Sodium and potassium compounds, nes: 
Caustic sdvaaaaaaa 


Caustic potassss „„ 
i!? p ae ee ur te er 
Stone, sand and gravel: 
Dimension stone 
9 and quartzitee ~~ 
and excluding metal-bearing.. ---------- 
Sulfur: Sulfuric acid 
as s do a Eee 8 
Other: 
C h aL Leer tet 
Hslegensns 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 
Coal, all grades thousand tons 
Coke and semicoke ______________ do____ 
Petroleum refinery products: 

Gasoline thousand 42-gallon barrels_ _ 
Keros ine Ones. 
Distillate fuel oil do— 
Residual fuel oi] _-.____________ do— 
LubricantTs do... 
Other: 

Liquefied petroleum gas 
42-gallon barrels. .. 
Mineral jelly and wax ________ do. .. 


Mineral tar and other coal-, petroleum-, or gas- 
derived crude chemica 


1978 


1979 


Principal sources, 1979 


All from Italy. 


All from Algeria. 
All from Yugoslavia. 


Algeria 148,903. 


All from tay. 
Yugoslavia 51; Italy 13. 
Yugoslavia 1,657. 
Yugoslavia 6. 


West Germany 11. 


Yugoslavia 15,905; Hungary 4,092; 
oland 3,354. 

All from Italy. 

France 2,261; Greece 73. 


Algeria 46,160; Egypt 16,000.° 
All from West Germany. 


All from Italy. 
All from West Germany. 


All from West Germany. 


All from West Germany. 
All from Yugoslavia. 
All from West Germany. 


All from West Germany. 
All from Yugoslavia. 
Greece 960. 

Yugoslavia 590; Italy 198. 


All from Greece. 


All from West Germany. 
United States 182; West Germany 79. 
France 11; Poland 10. 


All from Italy. 
All um Algeria. 


All from Yugoslavia. 
All from Italy. 


West Germany 1,574; Yugoslavia 787. 
All from West Germany. 


"Revised. 


"Owing to the lack of official trade data published by Albania, 


this table should not be taken as a complete presentation 


of Albania’s mineral imports. These data have been compiled from various sources which include United Nations’ 
information and data published by the partner trade countries. 


"Unless otherwise specified, data are compiled from official trade statistics of individual trading partners. 
Statistical Supplement, published half-yearly by the British Sulphur Corporation Limited, London, United Kingdom. 
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COMMODITY REVIEW 


METALS 


Chromite.—In 1980, Albania remained 
the world's third largest producer of chro- 
mite, with 15 operating mines. Production 
of chromite has been growing steadily over 
the sixth 5-year plan, although the 1980 
production plan was not met. 

Albanian ore is mainly exported at a 
current 42% Cr;O; average grade level. The 
chief importers of Albanian ore are Yugo- 
slavia, the Federal Republic of Germany, 
Poland and Romania. Domestic consump- 
tion is small, but steadily increasing: Chro- 
mium ore is used chiefly for refractories 
and ferrochrome production. 

With the breakoff of commercial relations 
with mainland China, Albania found itself 
short of skilled personnel, which had a 
negative impact on the general economy 
including the chromium industry. In recent 
years, the chromium content of Albania’s 
exported ore decreased from 51% to an 
average 42% to 4396.1? 

Marketable Albanian ore is generally 
viewed as a less expensive product in re- 
spect to metal content and having lower 
freight rates. However, assays occasionally 
have differed substantially from contract 
specifications. Reportedly, buyers are per- 
mitted to make quayside preshipment in- 
spections and have often been provided with 
high-graded samples of ore differing mark- 
edly from the rest of the consignment." 

This policy has led to a wide variety of 
comments from consumers, ranging from 
caveat emptor to high marks for good quali- 
ty. Since chrome ore is the country's chief 
source of foreign exchange, Albanian 
sources have expressed concern regarding 
chrome ore quality by calling for improved 
grading of ore and for the reduction of ore 
dilution to assure its marketability. Signifi- 
cantly, average annual mine losses of chro- 
mite amount to 10% to 15%. 

Furthermore, in 1980 the construction of 
a new chrome beneficiation plant was be- 
gun at Belqizé. 

Copper.—The copper extraction and proc- 
essing industry with beneficiation, smelt- 
ing, and refining facilities is one of the more 
developed branches of Albanian mineral 
industry. In 1980, Albanian copper products 
designated for export consisted of 85% re- 
fined and 15% blister copper, and the 
planned output for the industry in 1980 


was fulfilled. These achievements did not 
prevent criticism of the industry for high- 
grading rich ore deposits, leaving 15% to 
20% of the reserves unmined and out of 
reach of mining machinery and, conse- 
quently, raising production costs. The 
smelting of unbeneficiated copper ore was 
also criticized because this resulted in the 
loss of pyrite which might have been used to 
manufacture sulfuric acid. For this reason, 
emphasis is being given for the expansion of 
the industry's beneficiation capacity. Apart 
from the newly commissioned concentrator 
at Rehove, the construction of a benefi- 
ciation plant at Puké, scheduled to go on- 
stream in 1980, is to continue in 1981. 

Iron Ore (Nickeliferous).—In 1980, Alba- 
nia mined a little over one-half million tons 
of iron ore, which is primarily used to 
supply the Elbasan metallurgical complex. 
The ore contains sufficient quantities of 
nickel and cobalt to warrant extraction by 
means of recently expanded capacities at 
this facility. With the completion of the 
second stage of Prrenjas Mine and achieve- 
ment of its full capacity, the output of 
nickeliferous iron ore is expected to in- 
crease times compar- 
ed with the sixth 5-year plan output levels. 
However, if full production capacities are to 
be achieved, significant improvements in 
the efficiency of mining operations will be 
required; currently mining losses of iron- 
nickel ore are in the range of 26% to 30% 
for the industry. 

Iron and Steel.—In 1980, production in- 
creases were reported for pig iron, steel, and 
rolled stock. Expanded facilities included a 
second blast furnace, a second coking bat- 
tery, a rolling mill, and a refractory plant at 
the Elbasan complex. Although Albania, in 
past years, expanded its variety of steels, it 
nevertheless did not produce all of the 
grade steels required by the machine- 
building industry, thereby necessitating im- 
ports of steel and equipment. In 1980, Alba- 
nia reportedly began producing ferrochro- 
mium at Burrel and offering some of it on 
the international market. 


NONMETALS 


Cement.—The Albanian cement industry, 
located at Elbasan, Fushe-Kruje, Shkoder, 
Tirana, and Vlore, in the western part of 
the country, did not meet the 1980 produc- 
tion plan. Production delays were attribu- 
ted to snags in raw materials delivery and 
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transportation. 

Fertilizer Materials.—In 1980, Albania 
put onstream a phosphate rock grinding 
plant in Memaliaj (Teplené District), for the 
production of fertilizer. Although unspeci- 
fied phosphorite reserves were discovered 
during the sixth 5-year plan, currently all 
raw material supplies are imported from 
Algeria and Egypt, and are used in fertilizer 
production at the  30,000-ton-per-year 
Durres superphosphate plant. In addition, 
nitrogenous fertilizer is manufactured at 
the Fier urea plant. 


MINERAL FUELS 


In 1980, Albania remained self-sufficient 


in energy production and was a net exporter 
of hydrocarbons and electric power. 

Hydroelectric power provides Albania 
with 80% of its electricity requirements, 
with only 20% of the country's hydroelec- 
tric power potential utilized in 1980. With 
the completion of the Fierze power station 
on the Drin River in 1979, work continued 
on the 600-megawatt Koman hydropower 
station in 1980—the third of the projected 
five hydroelectric power stations on the 
Drin River. In view of Albania's efforts to 
develop a domestic aluminum industry, hy- 
droelectric power is to play a significant 
role in its economic development during the 
seventh 5-year plan. 


Table 4.—Albania: Estimated total primary energy balance, 1979 and 1980 
(Million tons of standard coal equivalent)! 


Coal 
(lignite, Crude Natural 
70 8 anthracite, oil and and Hydro- 
es A ary bitumi- petroleum associated power 
rgy nous) products gas 
coke 
1979: . 
Production: dss 3.77 0.72 2.30 0.49 0.26 
je ae eee ein E 12 12 TD M es 
,, oe ee a xe .18 .01 10 "e 
Apparent consumption 3.71 83 2.20 49 19 
1980: 
Froducti 3.65 79 2.06 49 31 
I o oou ˙ ee 12 12 aries MS Sn 
EXDOIUS 2 ß Meme nes Bie .19 .01 .10 e .08 
Apparent consumptioõ-bnnnn 3.58 .90 1.96 .49 .23 


11 ton of standard coal equivalent (SCE) 7, O00, O00 kilocalories. Conversion factors used are: Lignite, 0.7; crude oil, 1.47; 
natural gas, 1.33 (per 1,000 cubic meters); hydroelectric power, 0.125 (per kilowatt-hour). 


2Egtimates based on data from various Albanian sources. 


Source: United Nations—World Energy Supplies. Statistical papers, Series J, No. 18, 1976. 


Coal.—In 1980, the Memaliaj (Teplené 
District) and the Mborje-Drenova (Korcé 
District) coal mines underwent expansion 
and modernizaton, and the development of 
five new mines was commenced in the 
Tirana, Pogradec, Korcé, and Kolonja Dis- 
tricts. This was part of an effort to meet a 
planned coal output increase of 25%. How- 
ever, owing to shortages of labor and other 
unspecified problems, only 40% of the coal 
production plan was met in 1980. Coal mine 
losses in 1980 amounted to 20%. 

Natural Gas.—New unspecified gas de- 
posits were claimed to have been discovered 
in 1980. Gas is consumed domestically by 
the chemical sectors of the economy and by 
thermal electric power generating units. 
Albania’s current estimated natural gas 
reserves are under 12 billion cubic meters. 

Petroleum.—Albania’s petroleum indus- 
try not only failed to meet the 1980 plan 
target, but also produced crude at about 
twice the 1960 level or under 1.5 million 


tons per year, which falls significantly be- 
low: previous output estimates. This indus- 
try has been negatively affected by a lack of 
skilled labor, shortages of refinery capacity, 
and spare parts for drilling equipment. 
Many of the old oilfields are nearing deple- 
tion and are contributing only 0.2596 of the 
total crude output, and the planned 19% 
production increase in 1981 is expected to 
be met by increasing production from newer 
fields as well as by putting onstream recent- 
ly discovered reserves. 


1Foreign mineral specialist, Branch of Foreign Data. 

?In December 1980, lek 5=US$1.00. 

3Zeri i Popullit (Tirana). Mar. 27, 1981, pp. 1-3. 

* Albania Today. No. 6, No. 55, 1980, p. 19. 

5Rruga E Partise (Tirana). November 1980, pp. 15-23. 

sWork cited in footnote 3. 

7Zeri i Popullit (Tirana). Mar. 27, 1981, pp. 3-4. 

5Work cited in footnote 3. 

9Probleme Ekonomika (Economic Issues). No. 2, April- 
June 1980, pp. 53-58. 

10Bashkimi (The Union), (Tirana). Sept. 26, 1980, p. 1. 

11Zeri i Popullit (Tirana). Oct. 22, 1980, p. 1. 

12H andelsblatt (Duesseldorf). July 3, 1980, p. 7. 

13 Journal of Commerce. Dec. 16, 1980, p. 4. 
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The Mineral Industry of 
Algeria 


By Suzann C. Ambrosio! 


The hydrocarbon sector continued to 
dominate the mineral industry and fuel the 
Algerian economy during 1980. Petroleum 
and natural gas accounted for approximate- 
ly 40% of the total gross domestic product 
(GDP), estimated at $36 billion in 1980.? 
Mining and manufacturing comprised near- 
ly 15% of the GDP, with iron, steel, and 
fertilizers representing the leading indus- 
tries. Other minerals produced, including 
cement, mercury, lead, and zinc, continued 
to be significant in the development of 
Algeria’s heavy industries. 

Algeria was the third largest crude oil 
producer and the largest natural gas pro- 
ducer in Africa during 1980. Only 4% of the 
Organization of Arab Petroleum Exporting 
Countries’ total oil production was contrib- 
uted by Algeria. Although production of 
liquefied natural gas (LNG) was stable be- 
tween 1977 and 1980, the ratio of exports to 
production declined throughout the period. 
Algeria’s proven gas reserves were the 
fourth largest in the world. The natural gas 
reserves, estimated at 105 trillion cubic feet, 
were equivalent to nearly two-thirds of the 
country’s proven hydrocarbon reserves. 
Crude oil reserves were projected to last less 
than 20 years even though phased produc- 
tion cuts of 10% to 15% were expected to 
occur in subsequent years. 

Petroleum production has apparently 
peaked, and future rates of economic 
growth were expected to hinge on the ex- 
ploitation of natural gas resources and de- 
velopment of the agricultural sector. The 
new 5-year plan, 1980-85, envisioned a 
growth rate of 8.2% for real GDP, with 
industry growing at 12% to 1396 per year 
and agriculture growing at 4% per year. 
Although the Algerian Government does 
not publish GDP statistics, 1980 estimates 


compared with 1979 were reported to have 
increased 18% to $36 billion for nominal 
GDP and increased 5% to 1.9 billion for real 
GDP, measured in constant 1974 prices. 
The decline in the growth rate of real GDP 
in 1980 reflected the decrease in crude oil 
production. 

Over 95% of the Government's current 
revenues were derived from petroleum ex- 
ports. During the period between 1973 and 
1979, revenues increased nearly fivefold to 
$13 billion. Hydrocarbon export receipts 
increased over 50% for the second straight 
year in 1980, and provided 90% of the 
country's foreign exchange earnings. In 
December 1980, crude oil was priced at $37 
per barrel and the interim natural gas price 
was $4.60 per thousand cubic feet. Algeria's 
trade surplus increased to approximately 
$2.3 billion in 1980, despite the sustained 
growth in imported goods and services. The 
1980 rate of growth of goods and services at 
1979 prices was 50%, where food product 
imports increased by 45% and capital goods 
rose by 33%. 

The new 1980-85 development plan pro- 
jected investments worth $104 billion over 
the entire period. Hydrocarbon exports 
were expected to be capable of financing 
60% of the country's 1981 budget, which 
was approved at $21.7 billion. Although a 
large share of the allocations were expected 
to continue to be made to industry (3690), 
agricultural and social programs received 
greater emphasis in the new 5-year plan. 
Expenditures for housing and education 
were expected to increase sharply to nearly 
one-third of the total budget. Agriculture 
investments were projected to nearly double 
the levels in the previous plan. The ratio of 
expenditures of hydrocarbons to other in- 
dust~'es was expected to rapidly decline 
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from 65% in 1980 to 33% in 1984. This was 
expected to correspond with a steady in- 
crease in the volume of new investments for 
total industry. Greater attention was given 
to light industries and infrastructure, with 
the private sector expected to play a larger 
role in their development, along with con- 
sumer goods, tourism, and retail trade. 

In review of the previous 5-year plan, the 
Algerian Goverment recognized the need to 
consolidate and improve the efficiency of 
State-run organizations. New policy initia- 
tives imposed greater financial controls 
on nationalized industries, including 
the Société Nationale de Recherches et 
d’Exploitations Miniéres (SONAREM), So- 
ciété Algerienne de Electricité et du Gaz 
(SONELGAZ), and Société Nationale pour 
la Recherche, la Production, le Transport, 
la Transformation, et la Commercialisation 
des Hydrocabures (SONATRACH). As part 
of the effort to decentralize Government 
decision-making, the hydrocabon monopoly 
SONATRACH was the first among other 
targeted agencies to be split up. 

In May 1980, SONATRACH was trimmed 
and new companies were formed; Entre- 
prise Nationale des Grands Travaux 


Pétroliéres, Entreprise Nationale de Raffi- 
nage et de Distribution des Produits Pétro- 
liéres, and Entreprise Nationale des Plasti- 
ques et Caoutchouc. The three companies 
were expected to study and implement pe- 
troleum industrial projects; process, distrib- 
ute, and export oil and gas; and produce and 
sell petrochemical products. SONATRACH 
retained responsibility for exploring, pro- 
ducing, transporting, and selling hydrocar- 
bons on the international market. These 
interim organizations were expected to un- 
dergo further decentralization during 1981. 

The labor problems associated with the 
reorganization schemes and the dismissal of 
many senior officials at SONATRACH since 
1979 have adversely affected hydrocarbon 
and other industrial production. The total 
number of energy and petrochemical work- 
ers was 120,000 during 1980. SONATRACH 
employment, comprising nearly 80% of the 
total, was projected to increase to 125,000 by 
1984. Work force inadequacies were ex- 
pected to continue, since training facilities 
and skills distribution within most of Alge- 
ria's industries were deficient. 


PRODUCTION AND TRADE 


Mineral production in the nonhydrocar- 
bon sector remained stable over the past 
decade. Major deposits of iron, mercury, 
lead, zinc, and phosphates and smaller de- 
posits of copper, barite, salt, clays, and rare 
earths were exploited during 1980. Approxi- 
mately 60% of the mineral output was 
consumed locally and an estimated $50 
million in foreign exchange was attributed 
to 1980 nonhydrocarbon mineral exports. 

Iron ore, steel, cement, and fertilizer out- 
put increased to meet rising domestic de- 
mands. Facility expansions planned for and 
constructed during 1978 through 1980, were 
primarily responsible for increased produc- 
tion and corresponding declines in the 
growth of mineral imports. Production ca- 
pacities achieved at the new facilities were 
rated beween 40% to 75%. Inadequacies in 
transportation, storage capacity, and lack of 
skilled labor adversely affected production 
and trade in most mineral industries. 

Production of crude oil declined by ap- 
proximately 9.4% during 1980, while the 
proportions of condensate and other refined 
petroleum products increased over 1979 lev- 
els. The Skikda refinery was completed in 


August 1980. Algeria's refinery capacity 
was increased by 300,000 barrels per day 
and plans were made to expand the facility 
by another 400,000 barrels per day. The 
nature of Algeria's light crude was such 
that various refinery products, such as tar, 
could not be produced in sufficient quanti- 
ties and were therefore imported. 

Natural gas production declined slightly 
during 1980 because operations ceased at 
the largest liquefaction plant. However, less 
gas was flared and production capacities of 
liquefaction units were increased overall. 
The Arzew 3 LNG project was cancelled and 
a shift in exporting gas in its nonliquefied 
form to Europe was expected. During 1980, 
the export capacities for natural gas facili- 
ties in place and under construction, were 
1,165 billion cubic feet of LNG and 530 
billion cubic feet of liquefied petroleum 
gas (LPG). The Algerian-Italy trans- 
Mediterranean pipeline when completed 
was expected to transport an additional 
1,518 billion cubic feet of LNG per year. 

Petroleum products comprised 97% of 
Algeria's total exports. Hydrocarbon export 
receipts in 1980 increased 58% over 1979 
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levels to nearly $13 billion. The distribution 
of revenues were: 71.4% crude oil, 10.2% 
condensate, 12.2% refined products, and 
6.2% LNG. Projections for 1981 were esti- 
mated to reach $18 billion, with increased 
revenues expected primarily from natural 
gas and refined products. 

The majority of SONATRACH’s invest- 
ments have been devoted to hydrocarbon 
activities linked to exports. Approximately 
62% of the sector's total investment of $94 
billion went to exports and related activi- 
ties, over the second development period, 
1974-79. Exports of LNG during the same 
interval increased by 17%, while LPG in- 


creased by 70%. 

The United States imported approximate- 
ly 486,000 barrels per day of Algerian crude 
oil in 1980. This was equivalent to 7.2% of 
the total U.S. crude imports and nearly half 
of Algeria's production. In addition, the 
United States had long-term LNG contracts 
for approximately 1 billion cubic feet per 
day. U.S. petroleum imports declined how- 
ever in 1980 because of the LNG pricing 
disputes. Although Algeria imported grains, 
mechanical machinery, iron and steel prod- 
ucts, and construction and mining machine- 
ry, the U.S. trade deficit increased by 33% 
to over $6 billion during 1980. 


Table 1.—Algeria: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980* 
METALS 
Cadmium, refineWuWu 29 133 175 185 150 
ORPA C concentrate: 
oss weight! 21, 600 1.500 679 870 1,048 
Metal content 6370 345 157 200 3240 
Iron and steel: 
NOE are gross weight ___ __ thousand tons. . 2,800 3,182 3,052 3,200 3,800 
etal: 
Finn miu do. ... 455 429 455 480 515 
Crude steel |... do____ 356 T410 580 417 3534 
Semimanufactures. do... €171 NA NA NA NA 
Lead concentrate: . 
Gross weint 3,000 1,362 2,831 3,594 3,750 
Metal content 2,100 875 1,825 2,300 32.400 
Mercury 76-pound flasks. _ 30,915 30,429 30,603 14,736 324,425 
Se FFF thousand troy ounces. - 80 40 15 100 100 
inc: 
Concentrate: 
Gross weight __________________ 14,283 5,762 9,981 10,210 17,100 
Metalcontent__________________ 6,856 2.148 4,190 4,900 38.200 
Metal, smelter _____________________ 20,000 20, 25,700 17,000 30,000 
NONMETALS 
Barite, crude ________________~_______ 75,000 48,066 73,087 90,000 90,000 
5 „hydraulic _ thousand tons 1,400 1,777 2,697 3,768 4,000 
a 
Bentonite JJ —ͤ 24,514 24, 400 35,664 36,500 36,500 
Fuller’s earth. -—-----------------—- 3,200 4,367 4,847 25,000 5,000 
J ⁵⁵8- 7.784 11.465 17,423 438,100 18,000 
Diatomite_________________________ 4,321 4,100 4,025 4,000 4,000 
Gypsum and plasters® * _____ thousand tons 175 175 175 191 200 
Lime, hydraulic _____§___________ do... 33 40 e50 *82 90 
Phosphate rock do____ 142 1,173 1,136 1,084 31,025 
!öÜöWE tho a do____ 136 147 171 165 170 
Sodium compounds: Caustic soda ___________ 696 688 €700 €700 700 
Strontium minerals: Celestite, gross weight ____ 6,483 5,100 5,822 “5,400 5,400 
Sulfur, elemental®____________________ 9,876 10,000 15,000 15,000 14,000 
MINERAL FUELS AND RELATED MATERIALS 
r ah pS thousand tons zl a ES E = 
Gas, matire 
——— M million cubic feet. 863,051 939,118 1,148,322 1,539,006 31,497,511 
Marketed (including liquefied) ) do 850,779 ™304,905 490,095 916,023 ,000 
Natural gas plant liquids (condensate)? 
thousand 42-gallon barrels... 18,000 20,800 32,200 33,872 32,000 
Petroleum: 
!!!!! do. 1 839,487 1 420,577 440,500 439,350 398,000 
Refinery products 
Gasoline 4898 6,893 19,892 10,914 11,315 NA 
Jet fuel and kerosine______ ___ do— 3,144 13,066 4,453 4,380 NA 
Distillate fuel oil do- 10,580 19,746 15,732 16,790 NA 
Residual fuel oli do. ... 9,222 r7 337 12,447 12,775 NA 


See footnotes at end of table. 
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Table 1.—Algeria: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979P 1980* 
MINERAL FUELS AND RELATED MATERIALS 
— Continued 
Petroleum —Continued 
Refinery products —Continued 
Lubricants 
thousand 42-gallon barrels. . 128 228 362 865 NA 
Other. :22 LL edes do— 6,522 12,033 7,594 10,220 NA 
Refinery fuel and losses do... 894 T9 008 5,365 2,555 NA 
et! ee do— 37,383 134,310 56,867 58,400 95,000 
“Estimated. Preliminary. Revised. NA Not available. 


1Table includes data available through Aug. 25, 1981. 

2In addition to the commodities listed, secondary aluminum, secondary lead, and secondary copper may be produced in 
small quantities, ammonia is produced, and crude construction materials additional to those listed presumono are 
produced for local consumption, but output is not reported and available information is inadequate to make reliable 
estimates of output level. 

Reported figure. 

*[ncludes approximately 50,000 tons of plasters each year. 

5Includes lease condensate. 


Table 2.—Algeria: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1978 
Commodit 1977 1978 : 
d ene Other (principal) 
METALS 
Aluminum metal including alloys, scrap — — 585 51 — All to France. 
um metal including alloys, all forms 20 Um 
pper: 
Gre and concentrate 1,000 800 _. All to Bulgaria. 
Metal including alloys, all forms 4,489 1,501 — All to France. 
Iron and steel: 
Ore and concentrate _ thousand tons 1,434 1,528 = Be * Romania 
1; Italy 272; Czechoslovakia 129. 
ri roasted _______________ MS 20,000 att All to West Germany. 
etal: 
Sra eoo 8 14,246 82,474 SS Italy 62,022; Spain 18,411; Belgium- 
: Luxembourg 2,000. 
Pig iron, ferroalloys, similar 
materials 95,147 102, 300 EN Italy 39,000; Republic of Korea 
: ,000; Qatar 10,500; Indonesia 
Semimanufacturess 38,811 34, 138 ee Hay 5 Belgium- Luxembourg 
Lead: 
Ore and concentrate 2,682 1,000 ae All to Tunisia. 
Metal including alloys, scrap - - -- _ _ _ 790 DIM 
Magnesium metal including alloys, scrap _ 3 6 m— All to France. 
Mercuri 76-pound flasks _ T264,704 406,410 232,875 J apan 54,510; East Germany 34,500; 
est Germany 28,875. 
A ickel metal including alloys, all forms 20 ens 
inc: 
Matti 8 523 79 E All to France. 
Other waste containing zine 477 . 
Metal including alloys, all forms__ _ _ _ 714,496 17,779 4,043 Netherlands 9,429; France 2,653; 
Nigeria 1,032. 
Other: Ash and residue containing nonfer- 
rous metals E 130 ENT All to France. 
NONMETALS 
Abrasives: Grinding and polishing wheels 
and stones 1 mt 
Clay and clay products: 
rude clays: Kaolin and bentonite _ _ 150 100 _. All to Tunisia. 
Products: Refractory including nonclay 
brick ͤ K 8 e 5,988 -—- All to U.S.S.R. 
Diamond, industrial carats. _ = 20, = All to Ireland. 
Diatomite and other infusorial earth .. _ _ _ 795 2,445 hus France 2,000; Belgium-Luxembourg 
400; United Kingdom 20. 
Fertilizer materials: Crude, phosphatic_ _ - 775,501 614,450 es U.S.S.R. 85,000; Finland 84,000; 
Poland 73,500; France 55,900. 
Graphite, natural! ET 300 ee All to France. 
Gypsum and plasters____________-_- MT 
SHE — ooa cesse e pe e LE 4,400 a" 
Stone, sand and gravel: Dolomite, crude .. — n 2,000 oes All to Italy. 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF ALGERIA 


Table 2.—Algeria: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1978 


Commodit 1977 1978 : 
d uted Other (principal) 
NONMETALS —Continued 
aurr Sulfuric acid _____________ _ 33,935 10,784 - Italy 6,111; Spain 4,673. 
er: 
Crude- ---—---------------—- 5,363 2,080 8 All to Italy. 
Alkali, alkaline earth, rare-earth 
metals: Cerium. ___________~- 155 245 110 United Kingdom 41; West Germany 
88; Japan 21. 
MINERAL FUELS AND RELATED 
MATERIALS 
Gas, natural, liquefied’? _ thousand tons 3,317 5,145 1,884 France 1 7 United Kingdom 521; 
pain 459. 
Peat including briquets and litter a 65,389 -- All to France. 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels_ _ 363,565 364,202 199,004 West Germany 56,307; France 34,773; 
Italy 27,978. 
Refinery products: 
Gasoline do— 3,122 3,710 223 Netherlands 2, 120; Belgium- 
Luxembourg 1, 1,145; United King- 
om 1 
Jet fuel and kerosine _ _ do 805 180 A Greece 141; Dahomey 39. 
Distillate fuel oil do____ 787 405 Greece 91; Dahomey 71; Cyprus 36. 
Residual fuel oil __ _ _ _ __ do... 4,427 5,029 4,552 . Italy 385; Greece 43. 
Nonlubricating oils, n.e.s do- E 9 m Mainly to Greece. 
Tee! do- 19 141 9,333 
TRevised 


1Liquefied natural gas and liquefied petroleum gas together, not differentiated. 


Table 3.—Algeria: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 
METALS 
nnnm 
Bauxite_ - —-------------------—- 
Oxide and hydrox ide 


Antimony metal including alloys, all forms 


Arsenic oxides and aci 


Cobalt oxides and hydroxides ...... kilograms_ _ 


Oxides and hydroxides 


Gold metal 


including alloys, all forms 
troy ounces_ - 


Iron and steel: 
Ore and concentrate 


Metal: 
Scra 
Pig i 


rap 
iron, ferroalloys, similar materials _ 


Steel, primary form 


See footnotes at end of table. 


1977 


9,550 
248 


10,173 


102 
19 


12,391 
66,616 


(*) 
12 
11,252 


"202,899 


1978 


11,933 


62 


106 
18,464 


306,420 


United 
States 


Sources, 1978 


Other (principal) 


All from France. 
14 Italy 906; Switzerland 300; 
France 33. 
Italy 2, 981; West Germany 
igium-Luxembourg 
758; France 1, 238. 
Bolivia 20; United Kingdom 10. 


West Germany 25; Switzerland 
16; Belgium-Luxembourg 6. 


All from West Germany. 
RCS 00; 
t Germany 85 
66 Belgium-Luxembourg 7,768; 
Italy 4,896; West Germany 
1,393; France 1 ,200. 


France 70,506; United King- 
re ,466; Switzerland 


, 


6 Belgium-Luxembou 155.59 
West Germany 14,19 Spain 
15 Can 1,450; France 


West German 193, 786; Swe- 
den 50,392; ium- 
Luxembourg 30,718; Nether- 
lands 24,750. 
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Table 3.—Algeria: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1978 
Commodit 1977 1978 : 
á 1 5 Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Semimanufactures: 
Bars, rods, angles, shapes, sections 610,184 533,291 295 ltaly 167,969; Spain 126,675; 
18 . 
Universals, plates, sheets 172,266 112,977 209 West Germany 51,576; 
Be ium-Luxembourg 
23,119; France 13,724. 
Hoop and strip - - ---------—-—- r2 324 21,633 18 West Germany 12, 516; 
Belgium-Luxemboui 6,140. 
Rails and accessories 716, 368 20,871 —— Austria 11,064; France 8, 
Belgium- Luxembourg 2, 591; 
West Germany 1,869. 
Wife mM 135,397 50,115 34 Spain 14,952; Belgium- 
Luxembourg 10,668; Italy 
Tubes, pipes, fittings |. 7245,034 490,432 35,942 Japan 199,050; Belgium- 
uxembourg 68,226; West 
Germany 59,855; France 
51,023. 
Castings and forgings, rough ---- 71,073 680 (3) France 485; West Germany 
110; Spain 46. 
Lead: 
Ore and concentrate kilograms- sis 88 Sus All from West Germany. 
Oxides..——— see 8 1,052 2,361 West Germany 1,211; France 
509; United Ki dom 300; 
Netherlands 
Metal v gd alloys: 
ieee Pads Sieh a nies ĩðͤ ck ra ANN EE ee 3 a ne Germany 2; Switzerland 
Unwroughnt 15.074 9.706 ite Belgio Germany 2300 772: 
est 
Semimanufactures 1266 70 4 West Germany Sweden 17; 
Belgium Luxembourg 15. 
Lithium oxide and hydroxide. ..... (!) 30 =e y from West Germany. 
Magnesium metal including alloys, all forms 5 7 ce Wat Germany 180; Bei 
Manganese oxidee ss 2.232 316 _. West Germany 160; Belgium- 
S erg eel 150. 
Mercur 76-pound flasks_ — Tg 61 1 West Germany 36; France 15; 
Belgium-Luxembourg 9. 
wooo oxides and hydroxides = 66 ee y from Italy 
icke 
Oxides and hydroxides ____________ — 16 () XM All from Italy. 
Metal including alloys, all form 118 91 39 West Germany 21; France 17; 
Switzerland 7. 
Platinum-group metals including alloys, all 
form troy ounces. _ 2,186 5,723 32 France 3,247; United Kingdom 
1,190; West Germany 707; 
Switzerland 547. 
Rare-earth metals: 
Oxides and other compounds- kilograms _ 2,863 730 10 ug etl 1805 Germany 260; 
ce 100. 
Metal including alloys, all forme 10 3 zi United Kingdom 1; Spain 1. 
Silver metal including alloys, all forms 
troy ounces. _ 358,545 259,392 NA E 208,529; Switzerland 
Tin metal including alloys, all form 63 152 (1) Belgium Luxembourg 85; Italy 
Bolivia 20 6. 
Titanium: 
Ore and concentrate 277 288 EAR Australia 216; France 72. 
e o nee e scceluc 3,026 2,899 _. Mainly from West Germany. 
Tungsten metal including alloys, all-forms 
kilograms_ - 807 486 202 VEO Kingdom 201; France 
Zinc: 
Ore and concentrate ____________-_ - 20,000 27,976 m Sweden 11,437; Canada 10,816; 
Peru 5,721. 
Oxides ẽ AA 8 358 630 eu West Germany 358; Nether- 
lands 100; ce 79. 
Metal including alloys, all form 684 1,522 10 8 Sm Lusambourg 535; 
est erman 450; France 
431; Bulgaria 40. 
Zirconium ore and con centrale 10 e 
er: 
Oxides, hydroxides, peroxides _________ T 460 1,123 "T Spain 1,100; West Germany 6. 


See footnotes at end of table. 
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Table 3.—Algeria: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1978 
Commodit 1977 1978 : 
. 9 Other (principal) 
METALS —Continued 
Other —Continued 
Metals: 
Metalloids _________________ _ 100 63 2 Italy 39; West Germany 13; 
Switzerlan 
Pyrophoric alloy 3 1 a Mainly from China, mainland. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, natural corundum, 
AS ˙n᷑⸗ kr- 60,915 31.266 (1) Italy 23,075; Greece 8, 185. 
Grinding and polishing wheels and stones 1,016 545 5 france 1005 Switzerland 101; 
y 100. 
Dust and powder of precious and semi- 
precious stones including diamond 
kilograms_ — —— 32 ELO Denmark 29; West Germany 2; 
France 1. 
Artificial corundum mn 26 72 s France 70; West Germany 2. 
Pl xd Eu D 8 15,872 9,414 -. USSR. 3, 058; Botswana 2,372; 
Australia 2, 2, 000; Canada 
Barite and witherite________________~_ 67,388 98,985 -- Italy 66,130; Spain 23,961; 
Ireland 4,50 
Boron materials: 
Crude natural borates______________ 65 4 d Hong Kon ng 2; 2; France 1. 
Oxide and acid _________________~— 236 219 6 Italy 188; in 14; France 4. 
Cement thousand tons 2,190 1.794 13 Spain 7 40; reece 419; France 
258; U. S.S.R. 195. 
))JöͤõĩÜ5[5 ð⅛˙⅛s« See 7,359 4,498 EN France 2, 2,602; Spain 1,132; Italy 
Clays EA 48055 products: 
e cla 
Kaolin and benton ite 12,393 11,686 (1) i es Kingdom 8,106; West 
deine ,129; Spain 850; 
Fane 
Other- cuo ore e eee 4,588 8,833 21 Spain 2,890; United Kingdom 
481; Japan 180. 
Products 
Refractory including nonclay brick 45,301 32,919 28 U.S.S.R. 11,802; West Germany 
3 980 ; Italy 4,801; Japan 
Nonrefractory - - - - -- -- ------——- 1,399 5,411 (1) Spain 4,213; West Germany 
= 471; Italy 437; France 180. 
0 ang Chiolite.2. 22sec Dee ee = 3 __ All from France. 
ond: 
Industria! thousand carats_ _ 525 675 ae West Germany 585; Zaire 90. 
Gem, unworked_____________ do____ 1,900 5 apn All from France. 
Diatomite and other infusorial earth __ — — _ _ _ 56 30 ge West Germany 20; France 10. 
Feldspar, leucite, nepheline __________-_~- 2,585 3,091 -- Italy 1,851; West Germany 930; 
Japan 190; France 120. 
Fertilizer materials: 
Crude: Phosphaticcc „ (1) 4 -— West Germany 3. 
Manufactured: 
Nitrogenous ________________ _ 87,454 12,167 E 44420 37,476; Bulgaria 
Phospha tic 40,321 10,000 __ All from Tunisia 
POUCANBIC o m8 18,535 54,760 -- Italy 31,105; Spain 23,655. 
Other, including mixed... 21,523 (1) = All from France. 
Ammoniak. 161,447 15,552 3,962 ae. Kingdom 11,514; 
ance 
ß, , 535 37 ae West Germany 25; France 12. 
Graphite, natural „ 472 178 — West on Germany 136; Madagas- 
Gypsum and plasters ________________ 4,480 3,642 5 France 2,929; West Germany 
ii é (1) 1 -- Mainly from West Germany. 
Lig 2l canere ELLE 2,114 4,126 — France 2,510; Spain 1,359. 
Magnesite _______________________- 422 435 -- Austria 360; West Germany 54; 
Switzerland 15. 
Mica, worked including agglomerated splittings 10 81 (1) West Germany 29. 
Pigments, mineral: 
Natural, crude _____________-__-- 649 EM 
Iron oxides, processed - - - - ---------- 573 577 West Germany 486; France 50. 
Precious and semiprecious stones excluding dia- 
mond, natural and synthetic 
thousand carats_ _ 140 6,275 -- West Germany 4,000; France 
2,000; Austria 215. 
Salt and bri ness 47 149 nae 


See footnotes at end of table. 


West Germany 124; France 25. 
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Table 3.—Algeria: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1978 
Commodit 1977 1978 ; 
á 1 1 85 Other (principal) 
NONMETALS - Continued 
Sodium and potassium compounds, n. e. s: 
Caustic soda _ - - - - ----------—--—-——- 719,043 17,207 (1) Italy 11,175; Spain 5,278. 
Caustic potasasss „„ 1160 4 — France 3. 
Soda h ³oWww ee r7 043 20,685 3 Italy 13,481; France 5,021; 
Romania 930. 
Stone, sand and gravel: 
Dimension stone: 
e and partly worked 45 70 (1) Mainly from e 
Se ah ati ea TENER NEL ded HERMES 37 39 ae West German ny 3 
Dolomite, chiefly refractory grade. - ----— 3,143 2,040 ewe Spain, 1, IRA 188 est Germany 
y 
Gravel and crushed rock... 920 7,201 e 1 80 7, Guar West Germany 47; 
Quartz and quartzite 1,486 2,078 (4) Italy y 1.428 West Germany 473; 
France 170. 
Sand, excluding metal- bearing 2,515 2,114 9 Bere verae de 1,600; 
etherlands 283; Switzer- 
land 163. 
Sulfur: 
Elemental: 
Other than colloidalll 87,870 76,334 7,510 Canada 41,715; Poland 27,109. 
Colloidal :— o mE 19,238 8,000 nN All from Spain. 
Sulfurdioxide . 246 E 
Sulfuric acid. --—--------------—--— 25 22 (1) France 12; West Germany 9. 
Talc, steatite, soapstone, pyrophyllite 5,068 1,835 NEN West Germany 674; Spain 511; 
France 290; Italy 260. 
Other: 
Crude: 
Vermiculite, perlite, chlorite 9 426 ace United Kingdom 425; France 1. 
J); e 88 38 75 (1) Mainly from West Germany. 
Oxides and hydroxides of magnesium, stron- 
tium, barium - - ---------------- 18 65 E West Germany 33; China, 
mainland 
Halo gens (1) 18 2 Switzerland 13. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural . 13 348 x All from U.S.S.R. 
Carbon black 2,960 2,080 29 Spain 844; United Kingdom 
666; West Germany 498. 
Coal, all grades including briquets 49,926 36,007 a U. $ S. 1 30,530; West Germany 
Coke and semicockaaeaeaaaa „„ 186,229 184,684 __ West Germany 86,472; U.S.S.R. 
97,952; Italy 40, 860. 
Hydrogen, helium, rare gases 373 693 2 Ital 318; United Kingdom 185; 
9 Germany 127; France 
Peat including briquets and litter _ kilograms_ _ 8 37 — All a France. 
Petroleum and refinery products: 
Crude thousand 42-gallon barrels. _ (1) (1) eG All from Spain. 
Refinery products: 
Gasoline! do... 871 962 _. Italy 943; Netherlands 12. 
Jet fuel and keros ine do... 45 10 un Belgium-Luxembourg 4; 4; Italy 
Distillate fuel oil _________ do—— 854 824 et Mainly from Italy. 
Residual fuel oil do. ... 1,071 931 (1) Do. 
LubricantLQLQU22sSsL do— 274 540 1 United Kingdom 333; Italy 155; 
Belgium uxembourg 46 
Other: 
White spirit do____ 34 29 (1) Mainly from Netherlands. 
Liquefied petroleum gas do- 1,526 1,426 (1) Libya 672; Saudia Arabia 388; 
enezuela 261. 
Mineral jell i and wax do- 61 76 as Mainly from West Germany. 
Asphalt and bitumen _ _ do- 486 651 (1) ier 223; Italy 171; France 
Petroleum coke and flux .. -do — __ (1) 1 m Mainly from France. 
Paraffin oil do... () 1 _. Mainly from Belgium- 
Luxembo mag 
Unspecified do— 15 5 _. Mainly from United Kingdom. 
ef oett do... 5,243 5,456 
Mineral tar and other coal-, petroleum-, or gas- 
derived crude chemicals 2,144 6,108 RUM Mainly from France. 


"Revised. NA Not available. 
lLess than 1/2 unit. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Construction plans contin- 
ued to be made for Algeria's first aluminum 
smelter located at M'Sala. Late in 1980, the 
Algerian Government and the U.S.S.R. 
were reported to be ready to build a 140,000- 
ton-per-year reduction plant.‘ A larger, 
600,000-ton-per-year alumina project worth 
$500 million was proposed as a joint venture 
between Algeria, Jamaica, and Mexico. 

Iron Ore.—The Ouenza Mine doubled the 
previous year’s iron ore output to 2 million 
tons per year. Production was expected to 
increase commensurate with domestic de- 
mand for steel. Total output from the Ouen- 
za Mines was expected to be exhausted by 
the El Hadjar steel complex in 2 years. 
Nearly 5 million tons of iron ‘ore was ex- 
pected to be required for steel production in 
1985. 

Feasibility studies and overall project de- 
sign plans for the Gara Djebelet iron ore 
deposits, continued to be formulated by 
Tiajpromexport (U.S.S.R.) and Bechtel Inc. 
(United States). Production from the Gara 
Djebelet Mines were expected to significant- 
ly contribute to projected domestic iron and 
steel demands, however, development of the 
deposits were postponed during 1980. 

Iron and Steel.—Expansion of the pro- 
duction line and capacities at the El Hadjar 
Steelworks continued throughout 1980. The 
major components of the enlarged cast-iron 
production facilities included 2 coking 
workshops with 65 furnaces in each, 2 iron 
ore agglomeration workshops, and 2 blast 
furnaces with capacities 400,000 tons per 
year and 1.4 million tons per year, respec- 
tively. The second set of coking works and 
blast furnaces were expected to be put into 
service before the second half of 1981. The 
flat-product process capacity expansions 
consisted of, Steelworks No. 1 with a capaci- 
ty of 1.3 million tons per year, a hot-rolling 
mill of 1.2-million-ton-per-year capacity, 
and a cold-rolling mill expected to reach 
700,000-ton-per-year capacity when com- 
pleted. 

Other improvements included raising spi- 
ral pipeworks capacity to 100,000 tons per 
year, seamless piping to 110,000 tons per 


year, and seamless pipeworks to 70,000 tons 
per year. Steelworks No. 2 at the end of 
1980, had the capacity to produce 700,000 
tons per year of billets used in long products 
and a 540,000-ton-per-year concrete rolling 
mill for round wires. A complex of general 
technical services was organized to coordi- 
nate the operations of the various produc- 
tion workshops. The complex utilized elec- 
tricity and natural gas furnished by SON- 
ELGAZ. The Ben Azouz quarry in Skikda 
provided all the limestone required for the 
steelworks. Coke, which was previously im- 
ported, was expected to be increasingly 
replaced by the new cokeworks. 

Negotiations were underway to construct 
an additional 2-million-ton-per-year direct- 
reduction steelwork at Jijel. Originally the 
Jijel plant was expected to supply semiman- 
ufactures to the proposed 900,000-ton-year 
rolling mill at Moulay Slissen. The mill 
negotiations were suspended in 1980, but 
were expected to resume during 1981. The 
engineering services contract for the Jijel 
plant was awarded to Tractionnel (Bel- 
gium), with assistance expected to be pro- 
vided by Nippon Steel Corp. (Japan). 

Other Metals.—Exploration for minerals 
in the Hoggar Mountains continued during 
1980. Investigations were conducted on pos- 
sible lead, zinc, tungsten, and uranium 
deposits. SONAREM selected Cotecna Engi- 
neering (Switzerland) as the main contrac- 
tor to develop uranium mining at Ting- 
aouine. The company was expected to con- 
duct a topographical survey and design 
infrastructure for a mining town. A U.S. 
company, A.G. McKee, was contracted to 
supply a uranium ore processing plant. 
Tractionnel and Union Miniére, two Bel- 
gium firms, conducted infrastructure as- 
sessments and were expected to supply 
power and telecommunications systems. 
The Hoggar uranium reserves, estimated at 
25,000 tons, were projected to be capable of 
supplying 5,400 megawatts of electricity for 
a total of approximately 30 years. Roughly 
1,200 tons of uranium concentrate was ex- 
pected to be produced by 1984. The pro- 
jected production level may be difficult to 
achieve when considering the lack of water 
and the overall remoteness of the area. 
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Table 4.—New and expanded cement facilities in Algeria in 1980 


Production 
capacity Expected 
Plant name/location (million startup 
tons date 
per year) 
Sétif/’Ain-Kebira . _ 1 1978 
El Asnam m 2 1979 
I 8 1 1979 
Beni Saaf _ 1 1980 
Zahana lll 1 1980 
Tebes ____________ 1.1 1981 
Hamma Boziane 1 1982 
Sour El Ghozlane _ — 1 1982 
Bouira __-___________ 1 1983 
NA Not available. 


! All projects were subject to fixed-price contracts. 


NONMETALS 


Cement.—Algeria’s public construction 
corporation, Société Nationale des Matér- 
iaux de Construction continued to close the 
gap between domestic cement production 
and imports. Despite the raising of annual 
production to approximately 5.6 million 
tons by 1980, nearly 1.5 million tons per 
year of cement still had to be imported. 
Projects were underway to increase cement 
production capacity to 12.5 million tons per 
year. Numerous cement facilities were com- 
pleted over the past few years and new 
cement projects were at various stages of 
completion by yearend 1980. 

Fertilizer — Materials —SONATRACH’s 
fertilizer expansion projects at Arzew, An- 
naba, and Tebassa continued to be con- 
structed during 1980. The first two facilities 
were expected to raise existing production 
capacities of ammonia by 630,000 tons per 
year and urea by 660,000 tons per year. The 
new Tebassa fertilizer plant and Annaba’s 
expanded facilities were expected to add 
330,000 tons per year of phosphoric acid, 
280,000 tons per year of triple superphos- 
phate, and 1.1 million tons per year of 
sulphuric acid. The nitrogenous and phos- 
phatic fertilizer units were expected to be 
brought online in two phases during 1981 
and 1983. The second urea facility for Arzew 
was still in the planning stage by yearend 
1980. Technical difficulties at the Arzew 
and Annaba plants resulted in output effi- 
ciencies of approximately 40%. 


MINERAL FUELS 


Natural Gas.—SONATRACH operated 
109 gas wells and produced approximately 
517 billion cubic feet of natural gas in 1980. 
Two gas treatment modules, two LPG ex- 
traction units, and three liquefaction units 


Cost! 
(million Contractor 
dollars) 
NA West German Consulting Group: 
Na Kawasaki Heavy Industries Ltd. (Japan). 


261 Creusot Loire Enterprise and 


Prospective Engineering (France). 

Fives Cal Babcock (France). 

243 Marubeni Corp. and Kawasaki Heavy 
Industries Ltd. (Japan). 

Creusot Loire Enterprise (France). 

250 Smidth, and F.L. Smidth (France and Den- 


mark). 
CBR Consulting Engineers (Belgium). 


were also operating during the year. The 
three existing LNG units had a total annual 
capacity of 600 billion cubic feet and three 
larger units were under construction during 
1980. The cumulative production of gas as of 
December 1980 was 3.3 trillion cubic feet, 
for a level of proven recoverable reserves 
estimated at over 100 trillion cubic feet. 

Natural gas comprised 29% of Algeria’s 
total energy consumption in 1969, and a 
decade later, consumption nearly doubled to 
54%. During the same period, total domes- 
tic consumption of energy quadrupled to an 
equivalent of 108 million barrels of oil. The 
continuing trend of increasing natural gas 
production and replacing oil by natural gas 
to meet domestic demand was expected. 
Applications of natural gas were expected 
to be broadened from mostly industrial 
projects to residential use. 

Numerous long-term natural gas supply 
contracts were signed over the past few 
years, and renewals were negotiated during 
1980. High crude oil prices stimulated de- 
mand in the LNG market. Algeria subse- 
quently entered into price negotiations that 
would nearly double the rates accepted in 
previous agreements. SONATRACH at- 
tempted to raise the export price of LNG to 
a parity level with crude oil f.o.b. Arzew; 
The price was to be raised to $6.11 per 
thousand cubic feet or million British ther- 
mal units (Btu). When considering transpor- 
tation and regasification costs, the pro- 
posed U.S. cost for Algerian natural gas 
would be equivalent to nearly $8 per thou- 
sand cubic feet. Due to a failure to reach a 
compromised natural gas price, LNG ship- 
ments to the United States through the El 
Paso contract were halted in April 1980. 
The El Paso contract comprised 1% to 1.5% 
of the total U.S. supplies during 1980. 
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Table 5.— Exploration agreements in Algeria in 1980! 


Foreign 

Company country 
Compagnie Francaise des Petroles (CFP)_ Francde 
Standard Oil Co. of Ohio (Sohio _ _ _ _ — United States _ 
Braspetro ___________________ Brazil 
German Group (Veba, Saarbergwerke, West Germany 


Union Rheinsche, Wintershall). 


Com ie Francaise des Petroles (CFP) France, West 
and BP Gelsenberg rmany. 
Qu sn San ot Standard Oil Co. of United States _ 
Sun Ol 67; SPEM do 
. Francaise Le Petroles (CFP) France, West 
P Gelsenberg Co Germany. 
Standard Oil Co. of Ohio (Sohio) — _ — — _ — United States 
Azienda Generale Italiani Petroli S.p.A. France, Italy. 
(Agip) /Ente Nazionale Idrocarburi. 
Elf / Aquitaine Francde 
NA Not available. 


Mid East Economic Survey. V. 23, No. 52, Oct. 13, 1980, p. 9. 


Foreign company share of expenditures. 


Construction on the trans- Mediterranean 
pipeline continued during 1980, and nego- 
tiations were taking place between SONA- 
TRACH and Italy to expand the pipeline’s 
annual capacity from the originally design- 
ed 423 billion cubic feet to 637 billion cubic 
feet. The initial agreement called for a total 
of 10.4 trillion cubic feet over a 25-year 
period, with deliveries of 438 billion cubic 
feet per year beginning late in 1981. Alge- 
ria’s projected cost was $702 million for a 
pipeline 550 kilometers long, running from 
Algeria’s Hassi R’Mel fields to Oued Safsaf 
on the Tunisian border. In addition, Algeria 
would pay $266 million or one-half the cost 
for the 158-kilometer-long underwater sec- 
tion from Cap-Bon, Tunisia, to Sicily. The 
expansion scheme would require a fourth 
50-centimeter underwater line, and a sec- 
ond Italy-Algeria gas pipeline, which would 
connect with an existing network in the 


ps. 

Whether or not the pipeline is put into 
operation will depend on adjusted gas price 
agreements. The large investments requir- 
ed for increased gas exports hinged on 
assured price development and depended on 
the Algerian Government maintaining con- 
trol over supplies and exploitation of the 
wells. 

Petroleum.—Algeria had 1,015 oil wells, 4 
refineries, 2 petrochemical complexes, and 
several plastic processing units operating in 
1980. Proven crude oil reserves were esti- 


Explo- 
Area ration 
Gaare aos Ser Produc 
kilo- ture? 8 lit 
meters) (million P 
dollars) 
4,300 Beriane/Hassi 52 60/40 
R'Mel. 
3,654 Near Tunisian NA 60/40 
border. 
2,800 Zelfan 32 62/38 
11,000 Guelta, Meksem El 165 60/40 
Abiad, Tamlet, El 
Medressa, Oued 
Takouart. 
5,000 Erg Oriental |... NA NA 
5,000 Bethouadiane 40 65 / 35 
9,000 Hassi Matmat _ _ _ 40 58/42 
7,185 Sif Fatima and El 78 65 / 35 
Merk, Erg 60 
ental. 
3,642 Near El Borma ... NA NA 
9, 100 Erg Oriental NA NA 
9,000 Southern Algeria NA 60/40 
(along edge of 
Sahara Desert). 


mated at 8.2 billion barrels and refining 
capacity increased to approximately 150 
thousand barrels per day. The oil equiva- 
lent of recoverable gas reserves were 2.5 
times the proven reserves of crude. Cumula- 
tive production at the start of 1979 was 5.4 
billion barrels of crude oil and 153 million 
barrels of condensate. 

Oil consumption during 1980 was estimat- 
ed at 123 million barrels and represented 
21% of the 575 million barrels produced.’ 
Domestic demand for crude oil and refinery 
products were projected to comprise 30% of 
the total production by 1990 and 77% by 
2000. The increasing percentages primarily 
reflect a planned production cutback over 
the decade. 

Exploration efforts were ambitious and a 
$3 per barrel surcharge applied to oil ex- 
ports in the first half of 1980 financed the 
drilling of approximately 20 to 30 wells. 
Over the past decade, little was discovered 
in Algeria’s huge sedimentary basins, mea- 
suring 1.5 million square kilometers. Agree- 
ments signed with foreign companies have 
generally been in difficult access and high- 
risk areas, resulting in less than 1/16 explo- 
ration of the sedimentary basin. In 1980, 
there were 11 partnership agreements with 
15 foreign companies. Greater incentives 
were expected to be offered to foreign inves- 
tors through the granting of larger explora- 
tion tracts and improved contract terms. 

During the first half of 1980, eight explo- 
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ration deals were concluded. The agree- 
ments obliged SONATRACH to repay its 
share of the expenditures if commercial 
production was to be established. SONA- 
TRACH assumed total control of operations 
during the development-production phase, 
and the foreign partner’s share of produc- 
tion was subject to Algeria’s statutory tax 
and royalty payments. Nearly 50,000 square 
kilometers were expected to be explored 
under the new contracts, at an estimated 


total cost of nearly $700 million. 


1Physical scientist, Branch of Foreign Data. 
ere n , values have been converted from 
Algerian dinars (DA) to U.S. dollars at the rate of 
DÀ E e nae R 
U.S. Em ; iers. Department Airgram 
A-02. Economic Trends Report. Apr. 26, 1981, 9 pp. 
*America Metal Market (New York). Expansion Plans 
in Third World Primary Aluminum Production. V. 88, No. 
219, Nov. 11, 1980, p. 3A. 
5Al-Sha'b (Algiers). Ministry of Planning’s Energy Re- 
rt Before Economic and Social Committee; Review of the 
] Consumption and Production Situation and Pros- 
pects. Nov. 17, 1980, p. 3. 


The Mineral Industry of 
Angola 


By George A. Morgan! 


In 1980, despite continued unstable condi- 
tions in part of the country because of the 
ongoing civil war, the mineral industry 
showed some signs of progress. Exports of 
crude oil gained in value by 138% to $2 
billion,? due in large part to oil price in- 
creases. Angola became the fifth leading 
producer of oil in Africa. The major portion 
of Government revenue was from oil ex- 
ports, which also provided a favorable bal- 
ance of trade.* 

Revenue from the sale of oil was being 
channeled into infrastructure development. 
Port congestion was experienced in Luanda 


because of the large volume of imports. 
Vessels were delayed in offloading 100,000 
tons of merchandise, and 64,000 tons was 
confined to warehouses. Most of the materi- 
al was new machinery and parts. 

Changes in the 1979 investment code 
permitted the participation of foreign inter- 
ests, particularly in oil exploration and 
exploitation. Private firms were also per- 
mitted to qualify as importers in 1981 pro- 
vided that application for such was received 
by March 1981. Previously only state-owned 
enterprises were allowed import rights. 


PRODUCTION AND TRADE 


Production data for the mineral industry 
continued to be generally unavailable with 
output of most commodities estimated on 
the basis of limited information. Diamond 
output continued to increase, although in- 
vestment requirements were rising because 
of declining ore grade. The Government 
concentrated its efforts on increasing the 
return from the energy sector and to that 
end granted exploration and production 
sharing rights to a number of companies, 
mainly for offshore areas. Reestablishment 
of iron ore production was proposed, appar- 
ently from the Cassinga area in the south of 
the country. Angola, Zaire, and Zambia, 
although in agreement on measures to reno- 
vate the Benguela railroad, continued to be 
hampered by the reluctance of major min- 
ing concerns to send exports over the line 


because of security risks. Iron ore develop- 
ment at Cassinga, located south of the 
Benguela line, would presumably also be 
subject to similar security problems. 

The supply of electricity to Huambo, Ben- 
guela, and Bie was interrupted for an ex- 
tended period, ostensibly owing to a short- 
age of rainfall However, the backup 
powerplant near Biapio was also out of 
service because of damage from unspecified 
causes. 


Although official trade data continued to 
be unavailable, Western nations accounted 


for most of the value of trade. Commercial 
trade with France alone amounted to about 
$89 million in 1980, and contracts totaling 
over $220 million were also signed between 
the two countries. 


65 


66 MINERALS YEARBOOK, 1980 
Table 1.—Angola: Production of mineral commodities! 
(Metric tons unless otherwise specified) 
Commodity? 1976 1977 1978 1979 1980* 
METALS 
Iron and steel: Crude steel 5,000 5,000 10,000 10,000 10,000 
NONMETALS 
Cement, hydraulic... thousand tons 300 300 400 400 400 
Clays: Kaolin o·˙ꝛm d es zs. 900 "m oe ee 
Diamond 
Grin thousand carats_ _ 255 265 525 630 1,125 
IndustriaVW do- 85 88 175 210 375 
Total nce m De Pht do- 340 353 700 840 31,500 
²õÜà—ò'⅜ß . 8 20,000 20,000 25,000 25,000 25,000 
J))!!.!!..lk.k;ͤ;ösöVX 8 50,000 50,000 50,000 50,000 000 
Ü ²•ʃ]¹ e ĩð2S ͤ A eR e teer 50 e s "m VR 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 20,000 25,000 25,000 25,000 25,000 
Gas, natural:* 
Gross- - ----------- million cubic feet. 22,000 42,400 46,500 48,600 58,000 
Marketabill _ do- 2, 000 2,500 2,500 2,500 2,500 
Petroleum: 
Crude thousand 42-gallon barrels. _ 86,700 62,431 41,450 49,640 60,000 
Refinery products: 
Gasoline do- 429 526 510 500 NA 
fr um do- 446 441 480 450 NA 
Kerosine do— 136 163 160 “160 NA 
Distillate fuel oil ----------- do... 949 1,469 1,567 $1,500 NA 
Residual fuel oil do- 2,924 3,725 3,796 *3,100 NA 
f cerea xen do... 120 143 189 *150 NA 
Refinery fuel and losses do- 184 229 368 300 NA 
CC do ... 5,188 6,696 7,070 €6,760 NA 
"Estimated. Preliminary. NA Not available. 


1Table includes data available through Sept. 29, 1981. 


2In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and broken 
stone) presumably is produced for local consumption, but information is inadequate to make reliable estimates of output 


levels. 
3Reported figure. 


COMMODITY REVIEW 


METALS 


Iron Ore.—The creation of a national 
iron company was planned following de- 
crees in late 1979. All assets and rights of 
Companhia Mineira do Lobito, S.A. R. L., 
which owned and operated the Cassinga 
Mine, and Companhia do Manganes de 
Angola (CMA), which owned and operated 
iron mines at Cassala, were nationalized. 
Austromineral, a subsidiary of Voest-Alpine 
A.G., was to conclude studies regarding the 
exploration of additional high-grade iron 
ore reserves at Cassinga as well as at 
Cassala. Initial rehabilitation of Cassinga 
was planned for 1981 and would involve 
extraction and treatment of 2 million tons 
of crude ore. Iron ore reserves at Cassinga 
were estimated at 100 million tons of eluvial 
hematite grading 62% to 64% iron and 2 
billion tons of itabirite-type ore. The 
Cassala-Quitungo magnetite deposits con- 


tained 92 million tons of ore grading 32% 
iron. Earlier plans for developing the 
Cassala-Quitungo deposits involved the pro- 
duction of 4 million tons of ore to yield 
about 1.8 million tons of concentrate grad- 
ing 67.5% iron for pelletization. 
Manganese.—Little information has been 
available on the manganese industry in 
Angola. Reported production from thin, tab- 
ular, steeply dipping surface ore bodies in 
the vicinity of Salazar and Nova Lisboa 
peaked in the early 1950’s at about 70,000 
tons per year. Output was adversely affect- 
ed by low manganese prices and difficulties 
in locating markets because of high silica 
and sulfur content. Most production was by 
CMA from the Salazar area, where about 48 
million tons grading 44% to 56% manga- 
nese existed. Output was estimated to have 
been nonexistent since 1973. In 1980, the 
Government nationalized CMA because of 
the company's poor financial condition. Al- 
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though there have been some reports of 
manganese ore finds, nothing has been 
realized in terms of development. 


NONMETALS 


Cement.—In 1980, only about 56% of the 
720,000 tons per year cement production 
capacity was utilized. Old equipment, lack 
of spare parts, and limited financial re- 
sources were cited for the poor showing. 
Government planning called for production 
of another 650,000 tons by yearend 1982. 
The increased output was to be made possi- 
ble by a $36 million loan agreement with 
Danish interests. Refurbishing the Luanda 
cement plant as well as improving the ship 
loading facilities were part of the agree- 
ment. Because of limited local demand, 
exports were expected to increase to about 
336,000 tons from the current level of sever- 
al thousand tons per year. Plant capacity 
would also increase to 1.26 million tons per 
year by the addition of a fourth kiln. No 
time frame was reported for installation of 
the kiln. 

Diamond.—Production of diamonds in- 
creased but continued to be well below 
planned output levels and was still well 
below the 2.4 million carats achieved in 
1971. A new washery costing $1.5 million 
was inaugurated in the Lucapa mining 
areas of Luanda Norte Province. The new 
washery will allow a production increase of 
about 14,000 carats from the Camagico 
Mines. 

Nearly all diamond mining was by mech- 
anized methods except in the Audrada area. 
About 2.8 million cubic meters of gravel 
were treated in 1979 compared with a 
planned 3.7 million cubic meters. Actual 
output in 1979 was well below the planned 
1.2 million carats. Failure to meet planned 
production levels was attributed to a short- 
age of qualified personnel and a lack of 
accessories and parts for washeries and 
machinery. Increased financial commit- 
ments were required to expand diamond 
output because of declining ore grade. Addi- 
tional expenditures for equipment and ma- 
chinery were required both for continued 
exploration and for additional washeries to 
treat larger amounts of low-grade material. 

Phosphate Rock.—The indentification of 
potentially exploitable phosphate rock de- 
posits in Angola was recorded as early as 
1949, and the existence of coastal phosphate 
formations was known much earlier. Phos- 
phate resources were located in several 
areas including the Calinda area, at Quin- 


donacache, near Luanda, and at the mouth 
of the Cunene River. Several exploration 
concessions were granted and plans actual- 
ly made for exploitation of the Cabinda 
phosphates by Ammoniaco Portuguese. 
However, no production has occurred in 
Angola. In 1980, the Government formed 
the Phosphate Extraction Co. (Fosfang) to 
mine phosphate at Quindonacache in Zaire 
district. Bulgareomina of Bulgaria was con- 
tracted to mire the deposits totaling 200 
million tons. Initial output of 30 tons per 
day was to commence June 1981 with a total 
employment of 500 people.“ 


MINERAL FUELS 


Petroleum.—The Government placed 
heavy emphasis on its petroleum sector, 
which was a significant source of foreign 
exchange. Production for 1981 was expected 
to increase about 8% from a level of 164,000 
barrels per day in 1980. Direct Government 
investment in the industry was estimated at 
$150 million. About two-thirds of the total 
output of crude oil was from Cabinda by 
Gulf Oil Co. and Sociedade Angolane de 
Combustiveis de Angola. 

A number of international oil firms were 
interested in exploration and production in 
Angola. Several firms were negotiating for 
exploration blocks offshore central and 
southern Angola. 

Texaco Angola Prospeccáo e Pruducas 
(Teipac) S.A. R. L. was developing the Essun- 
go Field. A production platform with a 
capacity to handle 20,000 barrels per day 
along with 23 miles of marine pipeline was 
under construction. Construction was to be 
completed by mid-1981, with output plan- 
ned at 17,000 barrels per day by yearend 
1981. The Government requested that uses 
be found for associated gas production rath- 
er than the current practice of flaring. 

Petrobas of Brazil signed a contract with 
Sonangol for oil exploration offshore Ango- 
la. Crude oil sales to Brazil were to be 
increased 25%. Exports to Brazil in 1980 
were 2.5 million barrels of crude oil. 

The Luanda crude oil refinery achieved a 
record throughput of 1,224,000 tons in 1980, 
up 8.5% from the previous year's through- 
put. 


„Physical scientist, Branch of Foreign Data. 

2Where necessary values have been estimated to be 
convertible from Angolan kwanza to U.S. dollars at the 
rate of kwanzal = US$0.032 for 1980. 

3Mining Annual Review - 1981 (London). Angola. P. 489. 

4Mining Journal (London). Angolan Phosphate Mining. 
V. 296, No. 7595, Mar. 13, 1981, p. 197. 
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The Mineral Industry of 


Argentina 


By Pablo Velasco! 


Over the last 25 years, Argentina’s eco- 
nomic development has fluctuated between 
periods of rapid growth and stagnation. In 
1980, Argentina’s gross domestic product 
(GDP) declined between 1.0% and 1.5% to 
$127 billion? at current prices. The inflation 
rate declined for the first time since 1974, 
but still remained high at over 87%. Agri- 
cultural production in 1980 declined 3%, 
while manufacturing output fell 4%. In 
contrast, mining production was up 2%, 
services 15%, and construction 4%. The 
aluminum industry and oil refineries regis- 
tered high production. Capacity utilization 
in the entire industrial sector averaged only 
50%. The steel industry output declined 
11% in 1980, compared with the 1979 out- 
put. The mineral industry of Argentina, 
with the exception of minerals fuels (petro- 
leum, natural gas, and coal), represented 
less than 1% of the GDP in 1980. Exports of 
industrial minerals, including products for 
the construction industry, also have in- 
creased in volume and value. Aluminum 
exports rose by 40%, or 67,000 metric tons, 
compared with 1979 exports. 

The Argentine Government is consider- 
ing building a second aluminum smelter at 
Rio Gallegos in Santa Cruz Province, taking 
advantage of the abundant energy re- 
sources (natural gas, coal, and later hydro- 
electric power). The cost of the project will 
be approximately $800 million, and output 
is predicted to be 100% for export. The 
Comision Nacional de Energia Atómica 
(CNEA) reported that uranium oxide re- 
serves increased 6% in 1980 to 28,000 metric 
tons. Several contracts have been signed to 
mine several uranium deposits in Córdoba, 
Mendoza, and most recently in San Luis. 
CNEA's $10 billion 20-year nuclear power 
program calls for the installation of six 


nuclear power units by the year 2000, which 
will provide 3,400 megawatts of nuclear 
generating capacity. Argentina intends to 
sign an arrangement with Brazil for offer- 
ing nuclear systems to the rest of Latin 
America. 

Argentina has abundant natural gas re- 
serves, which could be exploited for another 
50 years. A good start in providing the 
greatly expanded pipeline network needed 
to bring this gas to consumption centers was 
made in 1980. Additional pipelines will 
eventually be constructed to exploit depos- 
its in Salta and Jujuy, making it possible to 
export natural gas to Paraguay, Uruguay, 
and Brazil. Argentina continued as the 
third largest producer of crude oil in Latin 
America with new discoveries of oil offshore 
in the southern sea basin. 

Yacimientos Petrolíferos Fiscales (YPF) 
and Gas del Estado were active in explora- 
tion and expansion of production of petrole- 
um and natural gas. Argentina is | already 
95% self-sufficient in oil. 

Total electric power generated in Argen- 
tina in 1980 increased 8.1% to 35.8 million 
megawatt-hours. The breakdown in electric 
power sources in 1980 and 1979 follows, by 
percent: 


1979 1980 
Thermal energy : 59.8 51.2 
Hydroelectri 2... 32.0 42.2 
Nelles kk 8.2 6.6 
fr ecce 100.0 100.0 


Nuclear power capacity at this stage re- 
mained unchanged with only the Atucha I 
nuclear reactor in operation. The Embalse 
and Atucha II nuclear powerplants were 
still under construction. 
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Government Policies and Programs.— 
The Mining Promotion Law No. 22,095, 
issued in October 1979, aims at reaching the 
full and sustained development of mining 
by enlarging tax benefits contained in for- 
mer laws, for both promotion in general and 
special promotion. The law contemplates 
benefits for both national and foreign in- 
vestments. Special benefits provided by the 
law to mining companies include reduction 
of the profits tax, the tax on capital, and the 
tax on net worth, for not more than 51 years 
from the start of production, on a scale 
ranging from 100% to 10%; exemption of 
taxes and duties on imports of equipment, 
accessories, and spares necessary for the 
execution of the project; and loans from the 
Mining Promotion Fund for research and 
exploration. Up to 80% of the amount of the 
loan may be written off should the explora- 
tion prove to be unsuccessful. These loans 
are to be granted preferentially to small- 
and medium-size mining firms with Argen- 
tine ownerships. Certain benefits are also 
provided for investors who invest in mining 
operations. The reforms to the Mining Code, 
which entered into force on November 29, 
1980, have different purposes. One refers to 
an adjustment to the present system which 


grants the property rights of the mines to 


the discoverer prior to exploration. The 
reformed mining code also updates the 
amount of capital to be invested as a condi- 
tion for the concession. Larger concessions 
to explore will be granted. Two chapters are 
added to the Mining Code empowering the 
national state, with the prior agreement of 
the respective Provinces, to call for interna- 
tional tenders for the exploration and ex- 
ploitation of large mining areas or deposits 
discovered by the state. The Argentine Min- 
ing Code has adopted the system of conces- 


sion for royalties, which was instituted in 
America by the Spanish colonizers in the 
18th century. Under the reforms to the 
Mining Code, the following metals are 
transferred to the first from the second 
category: Molybdenum, lithium, potassium, 
sulfur, and borates. Asbestos, bentonite, and 
zeolite are transferred from the first to the 
second category. The maximum exploration 
area is increased from 2,000 to 10,000 
hectares, and the maximum duration of 
permits is extended from 300 to 1,100 days. 
Those exceeding 300 days will suffer area 
reductions. The possession of deposits in the 
first category is increased from 6 to 100 
hectares. The investment of a minimum 
fixed capital as a condition for the conces- 
sion is left to the criterion of the concession- 
aire or owner of the mine, instead of being 
fixed by mining authorities. In any case, the 
investment may not be less than 500 times 
the annual royalty corresponding to the 
mine according to its category and the 
number of units. Should the mine have been 
completely inactive for more than 4 years, 
the authorities may demand the submittal 
of a plan for reactivating the mine under 
penalty of losing the concession. The conces- 
sionaire will have 5 years to perform the 
different stages of the project. 

Now that the revised code has become 
operative, no time is being lost in seeking 
foreign expertise, technology, and equip- 
ment to explore and develop Argentina’s 
mineral resources. The Department for Pro- 
motion of Mining of the Mining Secretariat 
has defined a number of metal-mineral 
deposits as being of special interest, and 
these are being offered to national as well 
as international groups. (More details on 
this matter are given under Commodity 
Review—Copper.) 


PRODUCTION 


Output from the mining industry in Ar- 
gentina during 1980 was at the level of the 
past several years. The country produced 
enough nonmetallic minerals to meet do- 
mestic demand but continued to import 
large tonnages of iron, manganese, bauxite, 
chromium, and coal. 

The modest amount of metallic minerals 
produced included copper, lead, zinc, iron 
ore, manganese, uranium, gold, and silver. 
The steel industry output declined 11% in 
. 1980, and was strongly affected by the high 
rate of exchange of the peso against the U.S. 
dollar. A number of small steelmakers, 


notably Aceros Ohler S.A., have gone out of 
business. Aluminum production from the 
smelter at Puerto Madryn increased 9.1% 
to 138,000 metric tons in 1980. Argentina 
ranks third in production of cement in 
Latin America, after Brazil and Mexico. 
Production of cement in Argentina in 1980 
was the largest in the past 10 years. In- 
stalled capacity for the entire industry in 
1980 was 9.8 million metric tons per year, 
and production reached 7.0 million metric 
tons, a 7% increase over that of 1979. 
Yacimientos Carboniferos Fiscales, the 
Government-owned coal company, re- 


ported that production of coal from Rio 
Turbio declined by 46% owing to lack of 
local demand, mainly from the steel indus- 
try, and to the increase in imports from the 
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United States and Poland. Argentina con-  Gasfields. 


Table 1.—Argentina: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


71 


tinued as the third largest producer of 
crude oil and natural gas in Latin America 
with new discoveries of oil offshore near the 
Strait of Magellan and at the Neuquén 


Commodity? 1976 1977 1978 1979“  1980* 
METALS 
Aluminum metal: 

77 ⁰ uP : ³ . 8 43,122 49,875 53,098 118,421 3187, 500 
Secondayyõyůhhhyhhhyhhhk 2o 9,500 6,500 8,000 9, 9, 
Antimony, mine output, metal content kilograms. - 2,200 t MET — cd 

Beryllium: Beryl concentrate: 
³·Ü³ð’k y zz 112 r165 22 12 315 
BeO content -—-——--—--------------—------—--———---—— 13 18 2 1 2 
Hisnuth s —-—e:: ceti a a kilograms_ _ c bia 300 iat s 
Chromium: Chromite, gross weight! „„ e Ee e 165 169 
Columbium-tantalum concentrates, gross weight: 
rr cuc iue Sa kilograms_ - 107 614 
1.200 31,500 
FI o LC LE: do... 175 170 
Copper: 
Mine output, metal contenii „ 265 169 819 187 191 
Mine, smelter __________________________________ 60 70 NA NA NA 
Gold, mine output, metal contenrtt troy ounces.. 5,804 5,509 5,600 10,140 511,108 
Iron and steel: 
Iron ore and concentrate, gross weighgnt thousand tons 506 1,030 909 611 3710 
Metal: 
Pig iron and sponge iron____________________- do... 1,306 1,880 1,819 1,942 31,806 
Ferroalloys, electric furnace: 
erromanganese___ ______._____________ 23,841 28,780 25,115 34,373 31,600 
Silicomang ane 6,300 6, 168 10,281 15,389 14,200 
Fl ³ðV³A] . ⁰ oe ee 17,052 15,313 10,343 13,915 12, 800 
))õõ.]ĩĩ˙ð— yd ⁰⁰yʒ a Re ee 533 2,413 2,200 
.ùĩÜ61¹o ↄ ² ³ . 8 47,726 51,084 46,187 66,090 60, 800 
Crude steel thousand tons... 2,422 2,676 2,780 3,197 2,808 
"T Semimanufactures*________________________ do 2,004 2,856 2,205 2,593 2,036 
Mine output, metal content- _____________________-___- 33,004 33,305 30,253 33,973 334,803 
etal: 
Smelter, primary F40,000 788,000 730,000 727,600 21,500 
Refined: | 
Piima eun 8 eS iue cud iL LI Le 40,000 38,000 30,000 27,600 21,500 
Secondary- - —- ͤ --------------~—-------—————- 10,000 7,000 4,000 6,000 ; 
Toal- n our me enia LaL Re 50,000 45, 000 34,000 33,600 27,500 
Manganese ore and concentrate, gross weighgt 53,086 82,385 18,497 10,190 39,700 
1 mine output, metal content thousand troy ounces... 2,250 2,451 2,040 2,198 2., 200 
Mine output, metal content. ___________._____-_____--_ 358 537 362 479 3582 
Metal, smelte! h 120 120 120 120 120 
Tungsten, mine output, metal contenn kuk 62 70 97 59 372 
inca mine output, UsOg content kilograms__ 205,437 217,898 168,832 196,176 ?210,877 
inc: j 
Mine output, metal content. i 40,589 39,155 36,585 37,146 333,799 
Mine, smelter, priar)ßhhhe 44 85,200 29,000 28,900 36,700 25,400 
NONMETALS 
Abrasives: Garner „ ae 600 21 3 4 
4Ü˙5ê0r 0 se Fs hy a 8 889 686 1,069 1,371 1,673 
Barile srun ena ae gS SEES DOP nee a aoe eT 40,546 30,571 45,685 54,928 358,005 
Boron materials, crude | LLL ee 80,851 83,051 127,187 132,655 ?138,123 
c hydraulie —— a et thousand tons... 5,712 5,829 6,158 6,350 7,058 
ays: 
Ball clay (plastic clay), n. e. „ do... 1,465 1,812 2,441 2,098 2, 320 
Bentone ß e AREA LE 132,313 114,836 106,957 157,382 ?174,190 
Foundry earth, —— ß ee LLLA 211 (5) _. 41,082 ?42,900 
Fuller's earth (decolorizing clay). - - - - - - - „„ 3,133 4,129 3,482 5,445 7, 408 
)))! ͥͤͤ ³ ĩ2ꝛ³A ĩ³».¹ ... ͥ⁰yꝗyd yd y DR E 83,726 74,284 45,940 132,107 139, 200 
Laterite (aluminous))))7)) ̃ : 33,324 59,363 43,410 68,580 76,970 
Refractory ß e es ee 119,233 117,299 88,030 182,399 147,188 


See footnotes at end of table. 


1980* 


511,226 3624,474 
37,450 
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Table 1.—Argentina: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity? 1976 1977 1978 1979 
NONMETALS —Continued 
Clays —Continued 
Oho aa ee ³ A eae 557,879 565,066 435,481 
T ⁰·³AUu◻nſfſſhhyyhyhyyhWW—WWW—WW— eee eo 18,850 12,337 1,227 7,321 
Feldspar eco te al ee co ee me cs 68,224 42,921 41,824 33,850 
Fluors paf 2 a ² ⁰· m ATT 40,077 43,792 26,746 38, 076 
60 ĩ :::: ͤ ; ⁊ vv i Cc eL 145 85 10 
en, et ee ße oe ee 507,125 "546,968 611,158 587,432 
Lithium, spodumene, and amblygonite, gross weight |... 675 412 803 106 
ica: 
Sheet z- el ou unm d et Iud . LEE LU Utere 329 302 356 360 
Waste and scraes?;ſddd- ee 2,291 1,840 2,276 1,140 
Nitrogen: N content of ammonia ------------------------- 37,600 42, 000 47,200 ,200 
Phosphate: 
GUANO. s uuu sud eee e EE eee ee ee ee eer 1,000 1,000 1,000 1,000 
rr ninceeAete ccm CmES Mmm 1,693 NA NA NA 
Pigments, mineral, natural: Ocheerrrrrkrr „ 174 209 484 874 
Precious and semiprecious stones: Amethyst ttt kilograms _ 500 ie 307 ~=— 8, 000 
Pumice and related volcanic materials 57,593 64,961 21,544 46, 324 
Salt: 
Rock DD thousand tons 1 ro 1 1 
% te AAA é do... 660 1,146 699 619 
T do... 661 "1,148 700 620 
Sand and gravel 
Sand: 
Construction = on Rud ue EM E do- 14,893 16,178 14,773 15,348 
Ferruginous-titaniferous_ — - - - - - -----------——-—- do... 280 1,833 307 410 
Silica sand (glasssand). - - „„ do... 269 284 313 329 
Grivel a a a ees et do— 5,990 9,214 11,820 11,796 
Stone: 
Alabaster i i a a ³ĩðV—ü RM a 50 x 
))%)))/J(.ü(uͤö;öV—Lo 8 thousand tons 2,517 8,075 8,549 8,277 
Calcareous: 
Calcite, nonopticaanſ˖ il «„ „„ 12,418 11.153 38,887 12,376 
Calcium carbonate (chalk 7 iin 58,109 52,997 7,419 13, 174 
hh ³ AAA 8 245,261 225,792 184,800 289,940 
Mrs ne J òͤBĩĩ I thousand tons... 13,608 14,081 15,956 15,238 
e: 
Aragonite, f n cL Lo uu c aut e tue ue 6,408 7,701 12,444 10,902 
Onyx, in blocks and broken 81,009 24364 22,149 22,919 
Travertine, in blocks and broken-ꝰ-—— 13,308 9,367 6,020 13, 239 
Unspecified, in blocks and brkeꝛrNndnsnsss 209 61,166 60,271 108,857 
p p ee a ee 84,472 73,505 67,258 113,182 
Granite: 
/ ee ee ee Se 24,699 25,944 28,991 38,646 
Other dimension nnn n“ nnn 8.250 Bee more c. 
Crushéd ³ðVwA ð v omn wc emis thousand tons... 4,348 4,932 5, 7,310 
Quartz, Crushed ..— en oe ee a ee eee ere 116,410 103,438 81,794 96,393 
Quartzite, crushed ________________--___ thousand tons... 1,269 1,827 1.903 1,594 
e - - - - - - - e ee 11 47 42 78 
%%% ẽ ũͥũ⏑ ceo ees sce ui ie iE c 41,994 129 67 89,388 
Serpentine, crushed _____________-_-___--_--~-_~---_- 55,748 27,449 32,359 32,876 
Shell marl Me" 605,193 428,908 671,427 663,472 
Tuff tfi. n. eee ete thousand tons__ 2,006 971 1,707 2,646 
Strontium minerals: Celestite — - - — - - - - ------------------- 2,054 839 1,195 122 
Sulfates, natural: 
Aluminum (alum) .. «nee E n eem 24,800 29,421 44,425 48,454 
Iron (melanterite) —— --—-—---------------------—---——- m 10 T 10 
Magnesium (epsomite ß: 12,412 65,487 7,801 11,909 
Potassium (kaliniteãD „„ E = 250 300 
Sodium (mirabilite) ________--__------------------+- 35,489 36,022 40,690 36,458 
Sulfur: 
Native, from caliche _____._._.__-____-_-_---__-_--- 20,000 726,953 17,771 E 
Byproduct, all sources 19,000 20,000 20, 20,000 
// eS ee ee 89,000 746,953 37,771 20,000 
Talc and related materials: 
Pyrophylhie. uuu num RU uM CE ume 9,132 10,947 4,181 9,886 
rur p ̃ pp 840 454 882 
17/)ο'ẽU .... y d LL 44,185 43,306 41,117 24,059 
7/õͥĩ² ͥ ³ ZZZ. ee ee 54,157 754,707 46,812 34,827 


See footnotes at end of table. 


336, ,908 
341,852 
312 


3595,342 
3150 
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Table 1.—Argentina: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity? 
NONMETALS —Continued 
Vermictllite -———-----------------—--—--—-———-— 
Water, mineral-containing _____________________ 
Ir A en E 


1976 1977 1978 1979  1980* 
. 4,0098 4,825 4,426 5,877 6,361 
PENES 57,352 71,629 73,271 97,489 121,707 
3 23 15 12 25 318 
ee eee pe eae 818 6,839 5,880 873 3960 


Carbon Dlaka ss he oS 30,000 30,000 NA NA NA 
Coal, bituminous ________________________ thousand tons 615 533 434 727 389 
Coke, all types, including bree ee do- 738 121 686 650 700 
Gas, natural: 
J ee Bag oe St ets million cubic feet. 389,584 411,867 406,265 452,570 430,000 
Marketed __——---------------—-------—---——- do____ 272,284 274,992 259,678 283,560 270, 
Natural gas liquids: 
Natural gasoline _____________~_ thousand 42-gallon barrels. - 447 72 24 NA NA 
jui M CT" TT do... 1,784 1,209 1,680 1,500 1,400 
E nc y 8 do 1,85 985 1,260 1,200 1,200 
Total "x c ³]1́'0 A 88 do .. 3,716 2,266 2,914 NA NA 
Peat, lll“... pe Sh 9,522 6,207 4,447 3,516 4,200 
Petroleum: 
un PES thousand 42-gallon barrels... 145,561 157,248 165,138 172,272 184,000 
Refinery products: 

11 ͥ ²˙ w ͥ ms dei Lea de FUE scis do 34,071 35,916 38,948 40,538 42,000 
C%Ü’ ⅛«ͤ.U-—ĩU- t my mr a do- 6,178 5,872 5,107 4,190 5, 000 
C ³·ü AAA. ³ĩðAKA es a eet do 3,784 4,054 4,506 4,809 5, 000 
Distillate fuel oil do. 42,849 46,189 49,079 49,124 49,000 
Residual fuel oil“ do. 53,199 „234 56,640 58,381 60,000 
Lubricants _-—--—-----------------—---—---—— do 1,615 1,986 1,791 2,106 2,400 
Othèr ˙—äAà A a Lc ELLE do... 10,080 16,789 3,482 8,500 8,500 
Refinery fuel and losses do- 13,882 7,80 8,597 14,591 12,000 

Total- ee ] ⅛ •⅛-m AAA D Ae AL cam do... 165,658 176,848 173,150 182,239 183,900 
“Estimated. Preliminary. Revised. NA Not available. 


1Table includes data available through June 26, 1981. 


2In addition to the commodities listed, cadmium, lime, and prae are produced, but output is not reported 
a 


quantitatively and available information is inadequate to make reli 


e estimates of output levels. 


3Reported figure. It should be noted that although most of these figures are officially reported, they are of a 


preliminary nature, subject to substantial revision. 


*Hot-rolled semimanufactures only; excludes castings and cold-rolled semimanufactures produced from imported hot- 


rolled semimanufactures. 
5Revised to none. 


®Includes plastic, semiplastic, and/or ferruginous clays used totally in the manufacture of portland cement. 


TRADE 


For the first time since the present mili- 
tary government took power, Argentina's 
trade surplus disappeared, giving way to a 
deficit estimated at approximately $2.4 bil- 
lion. This deficit was caused by the rapid 
growth of imports stemming from the pro- 
gramed reduction of tariffs and the stagna- 
tion of exports caused by the maintenance 
of an overvalued peso consistently lagging 
behind the domestic inflation rate. Total 
export value rose 3% from $7.8 billion in 
1979 to $8.06 billion in 1980, while the total 
import value rose from $6.7 billion to $10.4 
billion, a 55% increase. Higher internation- 
al prices were the main factor accounting 
for the rise in export value. According to 
statistics published by the Secretaría de 
Estado de Minería and the Secretaría de 
Estado de Energía, exports of minerals, 


mineral products, and metals in 1980 earn- 
ed a record high of $71.2 million, an in- 
crease of 104% compared with 1979 values. 
The volume of mineral exports increased 
6.1% to 114,200 metric tons. Exports of 
metallic minerals in 1980 increased to 
55,000 metric tons, or 102%; the value of 


these exports increased to $37.2 million, or 


164%. Exports of minerals were mainly 
concentrates of lead, zinc, tin, and silver. 
Exports of aluminum rose 4096 to 67,000 
metric tons. Exports of nonmetallic miner- 
als declined 70%. Exports of petroleum 
products and residual coal in 1980 were 
valued at $266 million, a substantial in- 
crease compared with $51 million in 1979. 
Petroleum imports during 1980 increased 
26% to 16 million barrels. Imports of petro- 
leum products, natural gas, liquefied gas, 
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and mineral coal in 1980 were valued at 
$1.06 billion 5.2% less than in 1979. 

YPF, the State oil company, purchased 
60% of Argentina’s imported oil in 1980 
from Saudi Arabia and Iraq. The remainder 
was imported by private firms and from 


other sources. Gas imports from Bolivia 
increased 12% to 73.6 billion cubic feet in 
1980. Argentina's main fuel import from 
the United States in 1980 was bituminous 
coal, valued at $26 million. 


Table 2.—Argentina: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1978 


Commodit 1977 1978 : 
á United Other (principal) 
METALS 
Aluminum: 
Oxide (alumina) and hydroxide 
kilograms. — 42 NA NA NA 
Metal including alloys, all forme 867 9,180 1,062 Republic of) of Korea 4,001; France 2,000; 
Beryllium: em ore and concentrate 163 113 105 United Kingdom 8. 
Chromium oxides and hydroxides 
kilograms. — 6 NA NA NA. 
Copper metal including alloys, all forms 222 86 NA Brazil 23. 
Iron and steel metal: 
Pig iron, ferroalloys, similar materials 2,051 1,614 301 Ja ee Netherlands 80; Belgium- 
uxembou 
Steel, primary forme 1 181,104 NA Venezuela 1 681; Philippines 12,992; 
Colombia 12, 969. 
Semimanufactures: 
Bars, rods, angles, shapes, sections __ 86,044 197,861 74, 697 Mete andi 25 s Bolivia 14,349; 
Universals, plates, sheets |... 114,093 245,042 79, 276 Brazii 59, 088 W Wert Germany 46,065; 
lgium-Luxembourg 24,128. 
Hoop and strip -—-----------—- 901 NA 
Rails and accessories 4 2,8317 m : 
FC ree er 1,988 2,406 dee Bolivia 1,124; Paraguay 882; Uruguay 389. 
Tubes, pipes, fittings... 58,197 147,348 47,879 China, mainland 21,852; USSR. 12,273; 
Algeria 10,312. 
Castings and forgings, rou gg 410 NA NA NA. 
Ore and concentrate NA 10,056 352 Brazil 9,446; Belgium-Luxembourg 258. 
ide Morem 82 NA NA NA. 
Ash and residue _______________ — 508 _. All to West Germany. 
Metal including alloys, all forme 29 1.150 42 Uruguay 643; 1 400. 
Silver metal including alloys, unwrought or 
partly wrought... troy ounces - 3,665 144,710 144,678 Uruguay 32. 
Ore and concentrate? _____________ NA 2,846 — All to United Kingdom. 
Metal including alloys, all form 5 6 — All to Uruguay. 
praniu ore and concentrate tT 48 — All to United Kingdom. 
inc: 
Ode. o mm v (?) 215 NA 
Metal including alloys, all forme 277 6,728 ae Brazil 5,491; Netherlands 500; Uruguay 
487; Honduras 250. 
Other: 
Ash and residue containing nonferrous 
metals, n. ess 125 320 — All to United Kingdom. 
Oxides, hydroxides, peroxides, n. e. 1 NA NA NA. 
Waste and sweepings of precious me 
value NA $173,819 $173,819 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corum, etc 


434 
Grinding and polishing wheels pus dpi 69 
Asbestos due AM geese 0 yee TA 1 
Boron materials: 
Crude natural borates_____________ 11,099 
Oxide and acid dq 244 
Borates (refined) and perborates 6,808 
ig a eae 8 5,449 
Ett ed HEREDES AP ees 388 
Clays and clay products: 
‘Bentonite __-_______________ 9,984 
Kaolin ~- 103 
Other CIC A RR Cp MR NA 
Products 
Refractory (including nonclay brick 
and cement: 469 
Nonrefractory 272 944 
Diatomite and other infusorial eartn _ _ _ 16 
Feldspat NA 


See footnotes at end of table. 


41 — NA. 
65 -- Cuba 23 
14,255 —— All to Brazil. 
ts 216 Srani , 148 UE m 
, -- razil ruguay 
5, — Bolivia 4, 801. 
310 — All to Paraguay. 
icon 8 rent M re 1 422 Poliyia 430. 
286 ae Une: 255; 56, Chile 30 Be Bolivia 1. 
408 NA Paraguay 238; Bolivia 81. 
1,216 Paraguay 581; Bolivia 547. 
316 DA Brazil 300; Paraguay 16. 
12 ae Paraguay 10; Brazil 2. 
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Table 2.—Argentina: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1978 


Commodit 1977 1978 f 
d 1 Other (principal) 
NONMETALS —Continued 
Fertilizer materials: 

Crude, nitrogenou- 5 5 SR All to Paraguay. 

Manufactured, unspecified. dd 4 890 z Bolivia 649. 

Ammonia ______~ ~~~ ~~~ 153 NA NA NA. 
FluorppauMMuũk᷑᷑k᷑᷑k 240 271 _. Chile 130; Venezuela 100; Ecuador 40. 
Graphite, manufactured |... _ 2 1 _. Mainly to Brazil. 
pean and plasters __-_____________ 21,751 9,406 E Uruguey 6,440; Paraguay 2,966. 

2 ⁵ ya Som iy td 2,11 3,430 - Paraguay 3,994. 
Lithium and lithium compounds 22 NA NA NA. 
Crude including splittings and waste 8,884 3,031 West Germany 1,727; United Kingdom 
1,063; Switzerland 233; Uruguay 8. 
Worked including agglomerated splittings 
kilograms_ — 122 NA NA NA. 
Pigments, mineral: 
Natural, crude __________.._____ 3 NA NA NA. 
Iron oxides, processed... —-- --—-—-—— 174 120 oh Ecuador 29; Venezuela 26; Chile 18; 
Colombia 13. 
Precious and semiprecious stones except dia- 
mond, natural kilograms_ _ 211 NA NA NA. 
Sall ee 8 25,395 22,575 _. Paraguay 21,750; Nigeria 500; Zaire 320. 
Sodium and potassium compounds, n.e.s_ — - 2 2,116 _. Chile 2,095; Paraguay 21. 
Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked ________ 14,336 11,058 20 a 8,368; Rv 1,022; West 

Worked... —————— m8 1,431 1,562 132 Japan 779; Italy 166. 
Ornamental stone 

Onyx, all form 30 1, 046 46 vwd "s Dre 202. 

Rhodochresite, all form 3 6 2 t Germany. 

Dolomite_ ess 3,112 2,990 -— ne to E 

Gravel aad crushed rock . _ 119 20 _. All to Paraguay. 

Get, em 25 70 -- Chile 30; Paraguay 20; Brazil 15; 

Uruguay 5. 
Sar Sand excluding metal- bearing 33 NA NA NA. 
ur: 

, ß 30 5 _. Mainly to Paraguay. 

Sulfur diode 1 NA NA NA. 

Sulfuric acid including oleum —___ - 107 NA NA NA. 
our steatite, soapstone, pyrophyllite . 362 266 — Chile 265; Paraguay 1. 

er: 
dB unen clc A ME ir: 220 1,066 xi Brazil 753; Chile 154; Paraguay 108. 
Slag, dross, and similar waste, not metal- 
bearing -------------------- 1,802 1,838 NA United Kingdom 1,307. 
. Bromine, fluorine, iodine — - - - ---—-—-—— 2 NA NA NA. 
Oxides, hydroxides, and peroxides of mag- 
nesium, strontium, barium 4 NA NA NA. 
Building materials of asphalt, asbestos, and 
fiber cements, and unfired nonmetals, 
18 A — iode ec e c e 242 2,519 NS Bolivia 1,695; Paraguay 655. 
Activated natural mineral products 2,481 41 -— Paraguay 37; Uruguay 4. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 152 90 za Brani 90 West Germany 20; Australia 10; 
e 10. 
Carbon blackckKR/ʒk - ccc 3,865 NA NA 
Coal, all es including briquets _______ 638 661 NA NA. 
Coke andsemicoke.________________ 56,336 14,543. — Netherlands 14,004. 
Gas, natural million cubic feet 480 286 MEN All to Par: ay. 
Peat including briquets and litter 125 5 — All to Brazi 
Petroleum refinery products: 

Gasoline .. thousand 42-gallon barrels. — 146 . 4 — All to Paraguay. 

Kerosine and jet fuel do- NA 35 34 NA. 

Distillate fuel oi] |... do____ 21 NA NA NA. 

Residual fuel oil ___________ do ... 1,254 2,889 1,413 Paraguay y oe ; Uruguay 278; Netherlands 

oe RN EE: do .. 5182 24 NA | Uruguay 19; Paraguay 3. 

er: 
cn ARAS gas do 106 NA NA NA. 
Mineral jelly and wax o.c -- 34 41 2s Bolivia 12; Chile 6; Ecuador 6. 
Bitumen and other residues do... 48 NA NA NA. 
Bituminous mixtures, n.e.s . do- 81 NA NA NA. 
Petroleum coke... . do... 1,560 NA NA NA. 
Unspecified __________- do 24 3,052 1,605 Brazil 434; Netherlands 423; Japan 376. 
Mineral tar and other coal.-, petroleum-, or 
gas- derived crude chemicals. 315 12,840 5.304 


r Revised. NA Not available. 
Includes tin-silver concentrates. 
2Less than 1/2 unit. 


N ahead 3,929; Belgium-Luxembourg 
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Table 3.—Argentina: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1978 
Commodit 1977 1978 : 
d aired Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 20,456 18,560 793 Suyana 14,352; Brazil 2,025; Denmark 
Oxide (alumina) and hydroxide |... 150,431 NA NA NA. 
Metal including alloys, all form 393 302 55 United Kingdom 73; West Germany 48; 
Switzerland 46. 
Antimony: 
Ore and concentrate 368 NA NA NA. 
Metal including alloys, all form (1) NA NA NA. 
Arsenic: 
Trioxides and acids _____________ _ 322 NA NA NA. 
Metal including alloys, all forms 1 NA NA NA. 
Bismuth metal including alloys, all forms 18 NA NA NA. 
Cadmium metal including alloys, all forms 21 NA NA NA. 
Chromium: 
Chromite ___________ ~~ ue 4,562 1,985 NA Mainly from Republic of South Africa. 
Oxides and hydroxides 3 NA NA NA. 
85 10 25 including alloys, all form 38 NA NA NA. 
t: 
Oxides and hydroxides ......- 10 NA NA NA. 
Metal including alloys, all form 78 NA NA NA. 
Columbium and tantalum: Tantalum metal 
88 alloys, all forms _ — — kilograms. _ 99 NA NA NA. 
pper: 
and concentrate 2,151 NA NA NA. 
Metal including alloys, all form 37,161 31,849 64 Chile 28,062; Peru 2,905. 
Gold metal, unwrought or partly wrought 
troy ounces. _ 6,237 NA NA NA. 
Iron and steel: 
Ore and concentrate. thousand tons 2,377 2,395 NA Brazil 1,861; Peru 251; Chile 175; 
Liberia 69. 
Metal: 
Serap coe uot Soe 160,189 16,391 15,527 NA. 
Pig iron and spiegelei seen 135,619 39, 580 _. All from Brazil. 
Sponge iron, powder, soet ---— 1.676 1.359 813 West Germany 348. 
Ferroal los 7,183 3, 336 53 Republic of South Africa 1,617; West Ger- 
many 640; Sweden 425. 
Steel, primary form 850,514 351,519 NA n pom Italy 90,406; Austria 
Semimanufactures: 
Common steel: 
Bars, rods, angles, shapes, sec- 
hr 128,618 20,237 4.282 Japan 4,162; West Germany 3,441; Brazil 
Universals, plates, sheets. "132,005 109,119 3, 976 Japan 54,521; West Germany 20,684; 
razil 2,885. 
Hoop and strip _________ 14,452 3, 095 885 Japan 622. 
Rails and accessories 3,502 138, 093 212 Austria 17,400; West Germany 252. 
hl. M 785 2,268 55 Uruguay 1,210; Sweden 281. 
Tubes, pipes, fittings. _ - — — — 23,956 34,907 1,530 Netherlands 22,002; Japan 3,463. 
Castings and forgings, rough 97 172 70 NA. 
High- carbon and alloy steel, al 
orms ____ _ thousand tons 32 (?) NA NA. 
Ore and concentrate 1,666 NA NA NA. 
ROR —— ————— LL Les 15 NA NA NA. 
Metal including alloys, all form 71 NA NA NA. 
1 metal including alloys, all forms 682 NA NA NA. . 
anganese: 
Ore and concentrate 121,416 43,509 NA Brazil 42,486. 
JJ;§ö;O e E 1,228 NA NA NA. 
Metal including alloys, all form 219 NA NA NA. 
Mercury - --------—-- 76-pound flasks . 1,961 NA NA NA. 
. 
and concentrate 19 NA NA NA. 
Metal including alloys, all form 13 NA NA NA. 
Nickel metal including alloys, all forms 984 848 311 neue of South Africa 162; Canada 100; 
nited Kingdom 82. 
Platinum-group metals including alloys, 
unwrought or partly wrought 
value, thousands. .. $307 $374 NA West Germany $215. 
Rare-earth metals and compounds 56 NA NA NA. 
Selenium, elemental. . - --- ---------- 10 NA NA NA. 
Silver metal including alloys, unwrought or 
partly wrought . value, thousands. . $1,045 $2,305 $192 Belgium-Luxembourg $481; West Ger- 
many $223; United Kingdom $212. 
3 33 Re ae ae UE kilograms - 54 NA NA NA. 
n: 
Ore and concentrate = 100 _. All from Bolivia. 
Metal including alloys, all form 630 668 NA Bolivia 399; Brazil 265. 


See footnotes at end of table. 
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Table 3.—Argentina: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Titanium 
Ore and concentrate 
Oxides o ee ee 
Metal including alloys, all form 
baa metal including alloys, all forms 


— c— a a ——— e a wee ee ——— —— ie ee 


Metal. including alloys, all form 
Zirconium ore and concentrate 
Other: 

Ores and concentrates, nes |... 

Oxides, ny Cronies, peroxides, n.e.s_ — _ _ _ 

etals including alloys: 
Pyrophori ais Me 
phoric alloys - — — ograms. _ 
Base metals including alloys, all forms, 
E T E E E ee, 


Abrasives, n.e.s.: 
Natural: RETR emery, corundum, eto 
ao nding ang polishing wheels and stones_ 


Barite and witherite________________ 
Boron materials: 
Borates and perborates 
Boric acid ³ĩV 


Proua 
Refractory (including nonclay brick) . 
Nonrefractor - ------------- 
Cryolite and chiolite_ | - ------------ 
Diamond: 
Industrial value, thousands 
Powder thousand carats - 
Diatomite and other infusorial earth __ _ _ _ — 
Feldspar and fluorspar .. — 
Fertilizer materials: 


Phosphatic. 22-2 -- 
Potassicqcoo 
Other including mixed 
5 Wo Qoi nde NC 


Iodine —————— E 


Crude including splittings and waste 
Worked including agglomerated splittings 
Pigments, mineral: 
Natural, crude _____________-__ 
Iron oxides, processed... _ 
Precious and semiprecious stones except 
diamond_ _________ thousand carats. _ 


Pyrite 
Salt and brines . a ee ew 
Caustic sda 


See footnotes at end of table. 


1977 


5,080 


4,873 


14,776 
9,491 


41,840 
526 
156,870 


1978 


United 
States 


Sources, 1978 
Other (principal) 


NA. 

NA. 

Peru 300; Canada 200. 

NA. 

3 2,223; Canada 650; Austria 570. 


NA. 


. NA. 


Belgium-Luxembourg 31; France 11. 


Brazil 63; West Germany 24. 
Canada 7, 207; Republic of South Africa 
Ñ eas 


NA. 
NA. 
NA. 
Mane 887; West Germany 224. 


Brazil 7,999; Uruguay 2,608; France 452. 
y 6,059; Uruguay 2,608; Brazil 2,211. 
a $133. 
NA. 
NA. 
All from Chile. 
All from Tunisia. 
West Germany 3, 425; France 800; 
razil 330. 


Brazil 3, 200. 
MNT 2, 799; West Germany 1, 688. 
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Table 3.—Argentina: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1978 
Commodit 1977 1978 ; 
mos cited Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked |... 132 NA NA NA. 
Worked___________________ (1) NA NA NA. 
Dolomite, eens dicia re UY grade 4,654 NA NA NA 
Gravel and crushed rock |... NA NA NA. 
Quartz and quartzite - FFC 446 NA NA NA. 
Sand excluding metal-bearing 
thousand tons. — 45 NA NA NA. 
Sulfur: 
Elemental: 
Colloidal _.________________ 107 NA NA NA. 
Other than colloidal |... 80,558 71,200 25, 265 sare 29,535; Mexico 11,000; Poland 
Sulfuric acid including oleum ~- ------— 428 1,381 NA NA. 
Du steatite, soapstone, pyrophyllite 253 NA NA NA. 
er: 
f teen ie ee dee, 3,138 NA NA NA. 


Slag, dross, and similar waste from iron 
and steel manufacture, not metal- 
bearing -—----------------—-— 25 NA NA NA. 

Oxides, hydroxides, and peroxides of mag- 
nesium, strontium, bariumm 169 NA NA NA. 

Building materials of as halt, asbestos and 
fiber cements, and unfired nonmetals, 
leBit lale ee s S 220 91 E NA. 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 32 NA NA NA. 
Carbon black ______________-_____ 824 NA NA NA. 
Coal, all grades including briquets 
thousand tons 1,254 955 485 Poland 299; Colombia 145; Canada 23. 
Coke and semicoke_______~_~_________ 798 4,702 edi! All from West Germany. 
Gas, natural million cubic feet__ 115,738 110,088 "T Bolivia 58,714; Chile 33,417; Venezuela 
i - ey — ^ M we Saudi Arabia 5,339. 
ydrogen, helium, rare gases kilograms_ _ i à 
Peat including briquets - - ----------—- 55 NA NA NA. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels... 24,141 14,343 ee icr iat Nigeria 1,892; Venezuela 
Refinery products: 
Gasoline do ... 142 56 DE All from Uruguay. 
Kerosine _____________ do____ 46 207 nae All from Italy. 
Distillate fuel oil do- 4,201 1,404 E Italy 615; Netherlands Antilles 424; 
SSR. 207; Brazil 158. 
Residual fuel oil do____ () NA NA NA. 
Con 3 gee ee es do.... 159 204 62 Romania 73; Spain 58; France 54. 
er: 
Liquefied petroleum gas _do____ 25,427 NA NA NA. 
Nonlubricating oils, n.e.& do- 1 NA NA NA. 
17 . and wax do- 6 3 2 NA. 
3 do— 174 292 207 West Germany 57; Brazil 9. 
Total occ 80,156 NA 
Mineral tar and other coal-, Petroleum or 
gas-derived crude chemicals PEA EEE 42,040 55,700 39, 562 Venezuela 15,941. 
TRevised. NA Not available. 
Less than 1/2 unit. 
2Included under “Common steel." 
SValue only reported at $149,000. 
COMMODITY REVIEW 
METALS The Argentine Government in a recent 


international aluminum congress held in 

Aluminum.—For several years Aluminio Madrid, Spain, announced that a second 
Argentino S. A. I. C. has operated a 140,000- multibillion-dollar project to build up a new 
ton-per-year aluminum smelter at Puerto aluminum industry in the south of the 
Madryn based on local hydroelectric power. country is being planned based on local 
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hydroelectric resources that are estimated 
at up to 6,000 megawatts. The Argentine 
Government was expected to call for pre- 
qualifying bids in early 1981 for the con- 
struction of a 140,000-ton-per-year alumi- 
num smelter and related infrastructure 
costing $800 million. The smelter output 
would all be exported. Argentina's present 
Puerto Madryn smelter can cover local 
demand for some time to come. Current 
demand is 70,000 to 80,000 tons per year. 
The Government is looking for foreign in- 
vestors to develop the massive hydroelec- 


tric resources of the Santa Cruz River. 
Initially, the proposed aluminum installa- 
tion would use natural gas and coal, which 
are available locally, but it would use hy- 
droelectric power once generating capacity 
was installed (taking about 10 years). Sug- 
gested locations for the aluminum smelt- 
er installation are the ports of Río Gallegos 
or Puerto Santa Cruz. 

Production of primary aluminum during 
1980 increased 9%, while exports rose 40% 
to 67,000 tons. 


Table 4.—Argentina: Aluminum statistics 


(Metric tons) 

Primary Secondary Im Apparent! 

Year production production ports greed 
1k A A) eh es ah 5,500 50,701 56,596 
gp NCMO ð yd RUN ED Men 8,000 59,337 67,743 
JJ more au ia MAE Lu 8 n 8,000 2,800 88,801 
D ris SEAE fd M INE OUT See = 8,000 69,030 81,297 
TA EMEN 0 ð v ĩð—v 8 999 9,500 85,556 95,277 
1015 3. mmn no c ris e Lec E 88 23,110 10,500 45,813 19,161 
I910 .— — ooo st la iu eu Eme LE S cee EE 43,122 9,500 20,232 10,741 
or ERE PPM mt D IE 49,875 6,500 108 54,133 
0ͥͥĩÜ“td nd lat end ee Re A ORDRE TROP ERN SS LES OR 53,098 8,000 c" 54,136 
TOTI a tp tt ec eet ea N renee MEUS EI 126,393 10,000 = 84,477 
17 ⁰⁰y⁰ uL ee 187,644 *10,000 NUS NA 

*Estimated. NA Not available. 


lExcludes stock variations. 


Source: Consejo Tecnico de Inversiones S.A. (Buenos Aires). Anuario-1979 (The Argentine Economy 1979), p. 259. 


Copper.—Of great significance to the fu- 
ture of Argentina's mining industry is the 
massive El Pachón porphyry copper deposit 
under development by the St. Joe Minerals 
Corp. Drilling has revealed approximately 
800 million tons of mineralization aver- 
aging 0.67% copper and 0.016% molybde- 
num, together with minor gold values. Fur- 
ther work on the project had been delayed 
pending the issuance of a new Argentine 
Mining Promotion Law. This law has now 
been enacted and has given St. Joe a basis 
for negotiating with the Government the 
terms for full development of El Pachón. 
The project involves a fully integrated oper- 
ation to produce 100,000 tons per year of 
electrolytic copper (at a mining rate of 
35,000 tons per day), 350,000 tons per year of 
sulfuric acid; 1,700 tons per year of molyb- 
denum concentrate; and 200 tons per year of 
anodic bars with values in silver, gold, 
selenium, and tellurium. At this rate of 
annual production, the verified reserves 
insure a minimum life of 43 years. The 
estimated cost to build and start the El 
Pachón complex is $1,400 million. St. Joe's 
operating company, Cía Minera Aguilar 


S.A. (CMA), has withdrawn as the principal 
financier but is desirous of retaining man- 
agement of the project. Other major mining 
companies and the State have been invited 
to participate in this project in San Juan 
Province. Latest projections, assuming all 
tentative investment commitments are met, 
envisage startup of production in late 1984, 
reaching a full-capacity production of 1,000 
tons per day of concentrate by mid-1985. 
Three of Argentina's largest known cop- 
per and precious metal deposits will be 
tendered in early 1981 to private interna- 


tional and local companies under provisions 


of the code. The Bajo de la Alumbrera 
copper-gold deposits in Catamarca Province 
and the Famatina copper-molybdenum de- 
posit in La Rioja Province will be tendered 
internationally. The Farallón Negro Mine 
(gold, silver, and manganese) in Catamarca 
will be offered to a local firm, which may be 
formed with up to 40% foreign capital. The 
Bajo de la Alumbrera prefeasibility study 
made by Kaiser Engineers Co. of the United 
States summarized the outstanding aspects 
of the project study as follows: The reserves 
are estimated at approximately 450 million 
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tons; the overall grade of 0.85% equivalent 
copper corresponds to an average grade of 
0.56% copper, plus 0.68 gram per ton of 
gold, 2.5 grams per ton of silver, and 0.08% 
molybdenum; the La Alumbrera deposit has 
a favorable geographical situation near the 
Farallón Negro project and other potential 
copper deposits of the same type and has 
access to railways and roads. In the project, 
the most favorable operative stage compati- 
ble with reserves and needs of the country, 
is the production of 60,000 tons of electro- 
lytic copper per year. For this production it 
is necessary to treat 12 million tons per 
year, or 37,000 tons per day, of ore. The 
byproducts would be approximately 8 tons 
of gold, 10 tons of silver, 220,000 tons of 
sulfuric acid, and 500 tons of molybdenum 
concentrate per year. The estimated re- 
serves indicate that exploitation may last 
from 25 to 30 years. 

The Famatina copper-molybdenum depos- 
it has been under exploration by the Mining 
Secretary of State since 1975. A drilling 
program is underway to determine its eco- 
nomic feasibility. In 1978 Fabricaciones 
Militares joined the exploration committee 
formed by the Province and the Mining 
Secretary of State. Drilling results obtained 
to date are encouraging. In the mineralized 
levels, molybdenum disulfide exceeds 0.06% 
and under extreme conditions reaches 
0.1%. Copper grade levels range between 
0.2% and 0.5%. 

Iron Ore.—The iron and steel industry 
made a new advance in 1979 with the 
startup of iron ore and pellet production 
from the Sierra Grande magnetite deposits 
in Rio Negro Province. Iron ore reserves 
published by the operating company, Hierro 
Patagónico S.A., amount to 139 million tons 
(proven) and 124 million tons (probable), 
averaging 55% iron and approximately 
1.4% phosphorus. Production for 1980 was 
710,000 metric tons compared with the ini- 
tial output of 611,000 metric tons in 1979, 
increasing ore stocks to 3 million tons. The 
concentrator produced 581,000 metric tons 
of concentrate and 350,000 metric tons of 
pellets averaging 68% iron and 0.17% phos- 
phorus. Pellet production commenced in 
June 1979, and the first 30,000 tons was 
shipped through Puerto Buitrago in Sep- 
tember. A pellet production of over 2 mil- 
lion tons is projected for 1981. 

Other production of iron ore is derived 
from mines at Nueve de Octubre (Jujuy) 
and Unchime (Salta) for the Zapla smelter; 
reserves were estimated at 700 million tons. 


Output amounted to approximately 500,000 
metric tons per year. Imports of iron ore to 
satisfy the steel industry required a $75.9 
million expenditure in 1980. According to 
Argentine expansion plans for the steel 
industry, iron ore requirements will grow as 
shown below, in million tons of iron ore and 
million U.S. dollars: 


Estimated 

Total eee Imports total value 

Y demand pis SE n required of imports 
ear (million (million (million (million 

tons) tona) tons) U.S. 

Hs dollars) 
1980 _ 4.5 2.2 2.3 15.9 
1985 _ 6.6 2.2 4.4 145.2 
1990 _ 8.7 2.2 6.5 214.5 


Iron and Steel.—Crude steel output in 
1980 declined 12%. Pig iron output decreas- 
ed 5.0% compared with 1979 levels. Sponge 
iron production increased slightly (2.0%). 
There were two operating direct-reduction 
facilities in Argentina, ACINDAR S.A. and 
Dalmine-Siderca S.A.I.C.; both used the 
Midrex process and natural gas fuel, and 
both produced billets used in electric arc 
furnaces. ö 

ACINDAR S. A., Argentina’s largest pri- 
vate sector steelmaker, has an annual ca- 
pacity of 462, 000 metric tons of sponge iron 
(93% iron) per year. ACINDAR is currently 
uprating its No. 2 rodmill. When the expan- 
sion is completed in late 1981, ACINDAR's 
Nos. 1 and 2 rodmills are expected to have a 
combined output of 900,000 metric tons per 

ear. 

Dalmine-Siderca S. A. I. C., part of the Ital- 
ian Techint Group, has a annual capacity 
of 330,000 metric tons of sponge iron. 
No expansion plans have been reported. 
Siderúrgica del Sur (SIDERSUR), a consor- 
tium of Argentine minimills, has signed a 
letter of intent with Hojalata Y Lamina 
(HYL) (Alfa Group) of Mexico for a direct- 
reduction plant to be built on one of two 
coastal sites south of Buenos Aires, depend- 
ing on studies on the availability of natural 
gas. The consortium plans to install a 
500,000-metric-ton-per year HYL III contin- 
uous direct-reduction plant. The plant could 
be in operation by late 1983. 

Japan's involvement in Argentina’s 
Sociedad Mixta  Siderürgia Argentina 
(SOMISA) project may be frozen following 
the breakdown of talks over the supply of 
Japanese equipment for a hot strip mill at 
the plant. Japanese companies earlier 
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agreed to invest $30 million in the project, 
and $20 million was to come from Japan’s 
Overseas Economic Cooperation Fund and 
the Export Import Bank; however, there are 
indications that this funding is dependent 
on the satisfactory conclusion of the con- 
tract for the hot strip mill. The Federal 
Republic of Germany is also involved in 
funding $800 million worth of German 
equipment. The Argentine Government was 
expected to request $125 million worth of 


Japanese equipment and had asked Japan 
to install not only its own equipment but 
also the German equipment. The collapse of 
negotiations between Argentina and Mit- 
subishi Heavy Industries Inc., Mitsubishi 
Corp., and Ishikawa-Jima-Harima Heavy 
Industries Co. could mean that the agree- 
ment on Japanese financing will be delayed. 
SOMISA plans to raise raw steel capacity 
from 2.7 million tons to 4 million tons per 
year. 


Table 5.— Argentina: Iron and steel production 
(Thousand metric tons) 


Pig Sponge 
Year iron iron 

1UTD xi tos ³·A¹ 1.042 e 
IgiG i uide A Se een re Sis at 1,288 8 
ôö§ĩX˙ ee Ee ee ee De ee 1,100 285 
1köÄð s Bog a cee E 1,435 390 
1/⁵»˙% -h e 8 1.114 803 
19300 8 1.068 816 

“Estimated. 

1Includes structural steel and others. 

2Includes plate and tin plate. 


Crude Hot-rolled steel Cold-rolled steel 
steel! Total  Nonflats! Flats’ Flats? 
2,800 2,196 1,404 192 160 
2,406 2,004 1,244 160 112 
2,008 2.356 1,323 1,083 871 
2,780 2,205 1,370 835 195 
3,197 2.593 1.576 1.017 870 
2,808 2, 036 1,376 660 648 


Source: Siderürgia, July, August, September 1980, No. 25 (Instituto Argentino de Siderürgia-IAS). 


Lead, Silver, and Zinc.—CMA, St. Joe's 
subsidiary, which has operated since the 
1930’s, produced 73,200 tons of zinc concen- 
trate and 43,900 tons of lead concentrate 
containing 1.7 million troy ounces of silver 
compared with 80,700 tons, 42,500 tons, and 
17 million troy ounces, respectively, in 
1979. CMA's higher profitability in 1980 
was due primarily to higher silver prices 
and sales from inventory. Driving of a new 
adit (tunnel at Aguilar to facilitate ore 
extraction and to gain access to minerali- 
zation at lower levels continued in 1980. 
The lower tunnel should be completed in 
1982 and is expected to reduce ore and 
material handling costs. 

Manganese.—Within the mining proper- 
ty of Yacimientos’ Mineros de Agua de 
Dionisio, located in the Belén Department, 
Catamarca Province, there are two types of 
ore mineral deposits: Very long and strong 
veins (Farallón Negro, Alto de la Blenda), 
and an area of hydrothermal alteration 
with a disseminated mineralization (Bajo 
La Alumbrera, El Durazno, San Lucas, etc.). 
At the Farallón Negro area the estimated 
reserves are: 801,400 tons (proved) with 9 
grams per ton of gold, 161 grams per ton of 
silver, and 15.9% manganese with 500,000 
tons of probable reserves. 

At the area of hydrothermal alteration, 


suitable for leaching with possibilities for 
open pit mining, proved reserves amount to 
355,000 tons with 3 grams per ton of gold, 72 
grams per ton of silver, and 12.2% manga- 
nese. The Alto de la Blenda discovery in the 
Farall6n Negro area has 3 million tons of 
indicated reserves, grading only 8.7% man- 
ganese, with gold and silver values. The 
current work schedule of the project in- 
volves the processing of 350 tons per day of 
ore, with a production of 25,000 tons per 
year of manganese concentrate containing 
38% manganese, 19,870 troy ounces of gold, 
and 80,400 troy ounces of silver. 

In 1980, production of manganese declin- 
ed 5%. Consumption of manganese in steel- 
works and ferroalloy plants continued high 
and was estimated at 76,000 tons per year, 
most of which has to be imported. 


NONMETALS 


Cement.—Among the many important 
construction projects during 1979-80, the 
following were outstanding. Cementos Lo- 
ma Negra S.A. invested $32 million in the 
Olavarria plant, to expand capacity to 
500,000 tons per year. In 1980, the company 
set up a new cement plant in Catamarca 
Province at a cost of $60 million. 

Juan Minetti S.A. initiated the construc- 
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tion of a new $150 million cement plant in 
the locality of Puesto Viejo, in the Province 
of Jujuy, with an annual capacity of 720,000 
tons. This company started its activities in 
1932 under the name of Compania Sudame- 
ricana de Cemento Portland Juan Minetti e 
Hijos Ltda. S.A., and has since expanded its 


Production area 


Buenos Aires and Neu queen 
Cérdoba and Entre Rios 

Mendoza and San Juan_ 
Catamarca, Santiago del Estero, and Salta 
Chubut 


Boron Minerals.—Several studies were 
made on borate deposits in the Provinces of 
Jujuy and Salta by the Government of 
Jujuy, including the deposits known as La 
Angelina, La María, La Leonor, La Miguela, 
La Teresa, Las Afortunadas, and Demasía 
Federico, and the group of deposits known 
as the Salta Group located in the Guayata- 
yoc Lake in the locality of Tumbaya and 
Cochinoca in Jujuy Province.? Production of 
borates in Argentina increased 4% in 1980. 

Fluorspar.—The Mining Secretariat has 
approved a new development project for 
fluorspar in Guanaquinto, Chubut, which 
will be investigated for 14 months by Puerto 
Lobos S.A. In accordance with the new 
mining legislation, the Government will 
assume 80% of the exploration risks. The 
Government also granted a loan for a 
fluorspar prospecting venture at the María 
and Facundo Mines in Santa Cruz Province. 
This loan of $541,000 was granted to Con- 
strucciones, Estudios y Proyectos S.A., 
which must finish excavation and drilling 
and provide samples within 19 months. 
Fluorspar production in 1980 increased 
10%. 

Sulfur.—In 1978, Argentina imported 
$5.2 million worth of sulfur for the manu- 
facturing of fertilizer. The last production of 
sulfur on record in Argentina was 17,771 
metric tons of concentrates derived from 
Caliche in 1978, before main production 
centers in Mendoza and Salta were shut 
down because of high production costs. 
From 1979 to date, the total domestic con- 
sumption of sulfur has been imported. A 
great amount of the imported sulfur is 


utilized in manufacturing sulfuric acid. Sul- . 


fur imports are expected to decrease when 
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production capacity steadily. 

Production of cement in Argentina in- 
creased 5.6% in 1980, exceeding 7 million 
tons, and was the largest output in the last 
10 years. The five portland cement produc- 
tion areas in the country follow: 


Installed 


Production 
3 (thousand metric tons) 
metric tons) 
5,785 4,453 4,129 
1,967 1,199 1,129 
710 514 522 
1,224 341 596 
163 135 142 
9,849 6,702 7,058 


the new copper projects are in production. 
MINERAL FUELS 


Coal.—In 1980 production of run-of-mine 
coal decreased 31%, or 436,463 metric tons, 
while output of salable coal after benefi- 
ciation decreased 46%. Coal transported by 
rail from the mines at Rio Turbio, where 
99% of Argentina’s known coal deposits are 
located, to the port of Rio Gallegos amount- 
ed to 308,436 metric tons, a 42% decrease. 
The following table shows the breakdown of 
sales of coal produced at Rio Turbio during 
1980, in metric tons: 


Consumer Quantity 

aElectria _____________ 198,183 

a Ba ch (Buenos Aires E Eleciric CO) s 708 
ilro adi 2,018 

bare to 53 MOOR en men SUR ence 650 
Buenos Aires 3,549 
Rio Gallegos (port 11,844 
Rio Turbio (1 (mine site 8,484 
Jj/C;öCCöÄͤÜGVͤTVͥC00AAAAATTTT0CCCT0TdTCT0TCT a Sn 308,436 


Imports of bituminous coal in 1980 a- 
mounted to about 922,000 tons valued at $73 
million. Most of the coal imports (84%) were 
from the United States, with the balance 
from Poland (9%), and elsewhere (7%). 

Natural Gas.—The Inter-American De- 
velopment Bank granted a loan of $87 
million to Gas del Estado (the State gas 
company) for the construction of the Gener- 
al San Martin gas pipeline (planned to 
begin operation in early 1981) to transport 
Tierra del Fuego gas, which until now was 
either reinjected or flared. The pipeline 
consists of three sections. The first section, 
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about 100 kilometers in length, joins the 
production area at San Sebastian in Tierra 
del Fuego with Cabo Santo Espiritu at the 
southern entrance to the strait of Magellan; 
the second section, 37 kilometers long, is an 
underwater arc joining the north of the 
island with Cape Virgenes, at the extreme 
continental end of Santa Cruz; and the third 
section, 40 kilometers long, runs from Cabo 
Virgenes to the compressor plant at El 
Céndor, where it joins the Austral pipeline 
to Buenos Aires. 

While this work was in progress, Gas del 
Estado enlarged the compressor plant at 
Pico Truncado, installed a new one at San 
Julian, and carried out various accessory 
works for the General San Martin pipeline, 
thus increasing the injection and transport 
capacity of the Austral pipeline. Similar 
work was carried out on the North pipeline 
to increase gas volumes from Bolivia and 
the north. 

The General Cerri petrochemical plant 
was completed in 1980 and is of outstanding 
importance to the Argentine economy, be- 
cause it will handle 18 million cubic meters 
per day of natural gas from which high- 
quality gases will be extracted. General 
Cerri will provide about 300,000 tons of 
liquid petroleum gas per year, and the 
estimated savings are about $120 million. 

The Center West gas pipeline, approxi- 
mately 1,100 kilometers long, was under 
construction. The line will transport 
natural gas under toll charges from the 
Neuquén Basin, at the Loma de la Nata 
Field, to the consumption centers of the 
Provinces of Mendoza, San Juan, San Luis, 
and Cérdoba, the littoral area, Santa Fé, 
and the Buenos Aires area at a rate of 5 
million cubic meters per day in the first 
stage, at 7 million cubic meters per day 1 
year after commissioning, and at 10 million 
cubic meters per day 2 years later. YPF 
has been granted a $560 million loan from 
a consortium headed by the Deutsche 
Genossen-Schaft Bank and Lloyds Bank 
International to help finance the Center 
West natural gas pipeline. 

The Government has approved a feasibili- 
ty study for the construction of a $2.5 billion 
petrochemical complex 400 kilometers 
north of Buenos Aires. The plant is to be 
built by Petroquimica San Lorenzo and 
would be Argentina’s first petrochemical 
plant owned entirely by private interests. 
Output of the San Lorenzo plant would 
include 300,000 tons per year of ethylene, 
165,000 tons per year of propylene, 107,000 


tons per year of butylene and butadiene 
mixture, and 261,000 tons per year of 
benzene, toluene, and xylene. Cost of the 
main cracking plant is estimated at $500 
million. Lo 

Argentina is to increase its imports of 
natural gas from Bolivia from 180 million to 
290 million cubic feet per day; at the same 
time the price will go up from $3.44 to $4.06 
per thousand cubic feet. An agreement was 
reached by Argentina and Brazil to study 
the feasibility of building a pipeline to ship 
natural gas to Brazil. The project, involving 
2,200 kilometers of pipe, would cost $2 
billion and involve 10 million cubic meters 
per day. Gas del Estado and Petroleo Brasil- 
eiro S/A of Brazil were to produce a feasibil- 
ity study before the end of 1981. 

The World Bank made a loan of $27 
million to Argentina for oil and gas engi- 
neering projects in order to support the 
Government's effort to achieve energy self- 
sufficiency. The project is the World Bank's 
first operation in Argentina's hydrocarbon 
sector. 

Proven reserves of natural gas at yearend 
were estimated at 641.1 billion cubic meters 
(22.6 trillion cubic feet) up from 600.3 
billion cubic meters (21.2 trillion cubic feet) 
in 1979 and 432.2 billion cubic meters (15.3 
trillion cubic feet) in 1978. The notable 
increase in 1979 was attributed to the dis- 
covery of two large fields in Neuquén Prov- 
ince with proven reserves of 314,000 million 
cubic meters. 

Natural gas wellhead injection to pipe- 
lines rose 7.5% to 9,871.5 million cubic 
meters in 1980. 

Imports of petroleum, petroleum prod- 
ucts, natural gas, liquid gas, and coal 
amounted to $1.06 billion in 1980 compared 
with $1.12 billion in 1979, a decrease of 
5.4%. The sharpest decrease in imports was 
in gas and oil, 98%. | 

Exports of petroleum products and resid- 
ual coal in 1980 rose to $266 million com- 
pared with $51 million in 1979. 

Petroleum.—Although crude oil produc- 
tion increased 6.8%, imports of oil reached 
16.0 million barrels in 1980 valued at $539 
million, or 52% above the 1979 import cost. 
Secondary recovery is expected to account 
for 27% of total production in 1983 versus 
15% in 1980. The number of operators 
involved in secondary recovery operations 
in Argentina rose to 28 from only 6 in 1977. 
Private rig utilization jumped to 50 units, 
up 50% from 1977. YPF cut its number of 
rigs in operation 20%, but increased drilling 
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productivity. 

Argentina has launched an ambitious 
effort to become energy self-sufficient by 
the end of the century. That effort involves 
an increase in the Nation’s oil reserves to 
6.3 billion barrels by the year 2000 from its 
current 2.5-billion-barrel reserve level. 

Argentina’s new incentives in the oil 
sector have resulted in the growth of pri- 
vate firms and the influx of foreign capital 
into Argentina. Private operators invested 
more than $1.2 billion in the Nation’s oil 
and gas development areas during 1978-80. 
They are expected to produce 44% of total 
output, or 82 million barrels per year by 
1983, up from 36% of the current total. 

Twenty-two new operators began oper- 
ations in Argentina during the past 4 years, 
as oil production by private companies in- 
creased to 62.9 million barrels in 1980 from 
37.7 million in 1976. Of the 19 international 
and 35 domestic firms operating under ex- 
ploration and development contracts in Ar- 
gentina, the biggest producers are Amoco 
Argentina Oil Co., with 30% of private 
output; Petrolera Perez Companc S.A., 27%; 
Argentina-Cities Service, 18%; and Bridas 
S. A. P. I. C., 10%. 

Since issuance of Law 21.788 on “risk 
contracts” in 1978, the exploration of off- 
shore and certain land areas has been 
undertaken by the private sector. To date, 7 
offshore areas and 11 land areas have been 
tendered, and by March 1981, it is expected 
that a total of 21 areas will be tendered. 

Drilling in a nearby offshore block by a 
consortium comprising Esso Exploradora 
Inc., Astra C.A.P.S.A, Petrolera Perez 
Companc S.A., and C.A.D.I.P.S.A. has been 
unsuccessful. A third group formed by To- 
tal, Bridas S. A. P. I. C., and Deminex S.A. has 
ordered a jack-up rig from the United States 
and will soon begin drilling in an offshore 
block near the Island of Tierra del Fuego. 
Private contractors have so far bid more 
than $200 million for exploration rights in 
four Tierra del Fuego offshore blocks. 

The Argentine Government has signed an 
exploration and production contract cover- 
ing a 927-square-mile area in west-central 
Argentina with Union Oil Co. of California. 
Union plans to drill five wells in a 171- 
square-mile sector of the area to determine 
feasibility of a thermal recovery process in a 
previously discovered heavy-oil reservoir 
and also plans to make a seismic survey in 
the rest of the area before beginning explo- 
ratory drilling. Union has a 50% interest in 
the area, which is in the Llancanelo region 


of the Neuquén Basin, about 25 miles east of 
Malargue. 

An oil-drilling consortium led by Shell 
Hydrocarbons B.V., discovered oil in off- 
shore coastal waters east of Tierra del 
Fuego. The well was drilled to a depth of 
5,248 feet in 229 feet of water by the In- 
terocean II jack-up rig and initially yielded 
5,032 barrels of oil per day. The consortium, 
comprising Shell Hydrocarbons B.V., Shell 
C.A.P.S.A., and Petrolar S.A., is expected to 
drill another 14 wells under its 27-year 
contract. The group has already invested 
$50 million of the $160 million earmarked 
for the exploration phase of the contract. 

Uranium. Nuclear Energy.—According 
to CNEA the proved reserves amount to 
28,000 tons of uranium oxide (U;O,, yellow- 
cake) an increase of 6% compared with 
that of 1979. This increase resulted from 
expanded prospecting by CNEA with the 
assistance of private companies. À contract 
has been signed for the exploitation of the 
Los Gigantes deposit in Córdoba Province in 
an area that includes three uranium mines 
with estimated reserves of 1,500 tons of 
yellowcake. The exploitation of El Tigre I 
La Terraza zone in Sierra Pintada (Mendo- 
za) is in the final negotiation stage, and 
operation is expected the first or second 
quarter of 1983. The country's requirements 
would then be supplied by these two proj- 
ects, with an output of 100 tons per year of 
yellow cake from Los Gigantes and 700 tons 
from El Tigre I. 

Prospecting continues at Los Adobes, 
near the Chubut River, where drilling has 
been done on three anomalies with results 
unknown. A 15-year contract to mine and 
process uranium ore in San Luis Province 
has been signed recently with Uranco, an 
Argentine mining company. The plant will 
be set up on the mining site to process an 
estimated 5,000 tons of uranium ore annual- 
ly. Total production of uranium ore in 
Argentina has increased 7.5% to 210,877 
tons. 

CNEA, has announced a $10 billion, 20- 
year nuclear power program that calls for 
the construction of six nuclear power units 
by the year 2000. This will provide Argenti- 
na with 3,400 megawatts of nuclear gener- 
ating capacity by the end of the century, 
which will account for at least 15% of the 
country's total electrical energy output. Ar- 
gentina in 1974 became the first Latin 
American country to install a 374-megawatt 
nuclear reactor, Atucha I near Buenos 
Aires. Atucha I is a heavy-water plant, 
fueled by natural uranium in a Kraftwerk 
Union (KWU) West German-designed 
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reactor. Work is almost completed on a 
plant with similar capacity at Embalse, 
near Cordoba. The Atucha I nuclear plant is 
scheduled to get a twin Atucha II by 1988, 
which will be built in Zarate Province of 
Buenos Aires. In 1980, KWU won the con- 
tract to build the third nuclear plant, the 
682-megawatt Atucha II unit. Two more 
plants are scheduled for construction in 
Cuyo and Noa Provinces by 1995 and three 
more plants may be added to the list by the 
end of the century. Argentina has 28,000 
metric tons of proved reserves of uranium 
(yellow cake), enough to fuel eight 600- 
megawatt reactors for 30 years. A contract 
was awarded for the first commercial-scale, 
heavy-water production facilities which will 
be built in Arroyito, Provincia Neuquén to 
Switzerland’s Sulzer Bros. Ltd., and Argen- 
tina has committed itself to safety checks on 
the plant by the International Atomic Ener- 
gy Agency. 

Argentina has already bought and taken 
delivery of 5,000 metric tons of heavy water 
(used for moderating and cooling nuclear 
reactors) from the U.S.S.R., and more will 
be purchased until the country has its 
own heavy-water plant in operation. The 
U.S.S.R. will provide components for future 
nuclear plants, as well as low-grade enrich- 
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ed uranium. 

Argentina was negotiating with Brazil to 
put together a bidding consortium, based on 
KWU technology, to offer nuclear systems 
to the rest of Latin America. CNEA is also 
forming a joint engineering company with 
KWU (25% West German, 75% Argentine). 
Mexico and Chile have expressed active 
interest in the forthcoming Argentine- 
Brazilian bidding consortium. 

Bolivia and Uruguay are beginning nu- 
clear research programs with the help of 
Argentina. Argentina has agreed to provide 
Bolivia and Uruguay with a 10-megawatt 
research reactor in 5 years, and to train 
nuclear engineers and technicians. Argenti- 
na also has agreed to provide Uruguay with 
a feasibility study on building a larger scale 
nuclear reactor in the near future. 

Argentina is about to take a further step 
in developing its nuclear technology by 
building an experimental plutonium reproc- 
essing plant at the Ezeiza atomic center in 
Buenos Aires. The plant will be built entire- 
ly without foreign assistance. 


e scientist, Branch of Foreign Data. 
NR necessary, values have been converted from 
Ay pesos (M$N) to 5 US. "dollars at the rate of 
1. 996— Ossi. 00, the exchange rate as of Dec. 31, 1980. 
De Los Hoyos, L. The Recoverable Reserves of Boron 
Minerals in the Lake of Guayatayoc. 


Digitized by Google 


The Mineral Industry of 
Australia 


By Charlie Wyche! 


The overall improved performance of the 
Australian minerals industry in 1980 ex- 
ceeded the high level of production and 
expansion established during 1979. While 
these improvements were influenced mostly 
by world conditions, they were also affected 
by the Federal Goverment's favorable do- 
mestic mineral policy, such as investment 
allowances and various tax concessions. 
With the Federal Government's approval to 
develop several new uranium mines, pro- 
duction began at one mine in May and is 
scheduled to commence at another in late 
1981. 

Diamond production commenced in 1980, 
with most of the activity concentrated 
around the Kimberlite pipes, in Western 
Australia. The Federal Government's ef- 
forts to tax the imputed value of subsidized 
mine housing resulted in a 10-week strike 
by Queensland coal workers. Also, in New 
South Wales, the railways and inadequate 
port facilities, and frequent industrial inter- 
ruptions to the operations of these facilities, 
had a very damaging effect on the mining 
industry. 

In 1980, the value of mine and quarry 
production was a record $5.8 billion,? an 
increase of 14% compared with the $5.1 
billion reported in 1979. The approximately 
$6.5 billion value added by domestic smelt- 


ing and other processing of mineral com- 


modities credited the mineral industry with 
a total production value of $12.3 billion. 


This figure represents 9.3% of the $132 
billion adjusted gross national product in 
1980. 

The Government has granted authority 
to the States to raise loan funds for infra- 
structure. As a result, New South Wales 
was planning to spend $89 million on im- 
proving coal loading facilities at Port Kem- 
bla and $200 million on the Eraring electric 
power stations and associated coal mines by 
1983. Queensland was planning to invest 
over $2 billion in improving its coal loading 
facilities, expanding the aluminum indus- 
try, and in various electric powerplant ex- 
tensions. Victoria was to spend $350 million 
on the Loy Yang brown coal powerplant and 
mine. Tasmania would invest $78 million on 
further hydroelectric works, and Western 
Australia was planning to borrow $420 
million to construct a pipeline to carry 
North West Shelf gas to Perth and a further 
$110 million to integrate the electric power 
supply in the Pilbara iron mining area. 

Private enterprise investment projects in 
the mining and manufacturing industries 
during the next 5 years, totaling more than 
$33 billion, are either ready to proceed or 
are in final feasibility stages. Expenditure 
for exploration remained at the previous 
year's level of $1 billion. In addition, a loan 
was made to the Federal Government of 
nearly $100 million to assist financing of 
infrastructure. 


PRODUCTION 


Mine output of most of the approximately 
70 minerals produced in Australia in 1980 
was at or above the level for 1979. The main 
exceptions were bauxite, alumina, and zinc. 
Despite a decrease in world steel output in 


1980, Australian production of iron ore rose 
slightly; however, domestic pig iron and 
crude steel production declined as a result 
of industrial disputes. For the second time 
since the Australian aluminum industry 


87 


88 


started to grow in the early 1960's, output of 
bauxite declined. Industrial disputes in the 
Darling Range, Western Australia, where 
production declined, and a cutback at Wei- 
pa, Queensland, were primarily the reasons 
for the decline. Mine production of nickel 
increased by 3%, and higher prices resulted 
in a 27% increase in export earnings in 
1980. Lead production in all categories was 
down slightly in 1980, and mine production 
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Australia was more than offset by increased 
production on the east coast. 

Western Australia and Queensland were 
Australia’s largest mineral-producing 
States, accounting for 388% and 25%, respec- 
tively, of the total value of mineral output 
in 1980. New South Wales ranked third, 
accounting for 18% of the total value. 

Production of the principal mineral- 
producing States and their respective val- 


of zinc declined from the record output in es were as follows: 


1979 owing to prolonged industrial stop- 


pages. Copper ore and concentrate produc- Value 
: : : : State M ls produced a: 
tion declined slightly, but blister and re- dii i eek (millions) 
fined copper production rose. This industry western Australia ron ore 1.040 
has been severely affected by depressed FF Alumina (from 422 
conditions in the market in recent years. As Do tee hay F 1 227 
markets for titanium production firmed up Do enn pum (crude 161 
in 1980, Australian production of rutile Queensland. —— Coal 748 
concentrates increased about 8% over the De — a 5 —— 185 
1979 level. Production of zircon increased 77 „FFF 132 
significantly as the decrease in Western 
Table 1.— Australia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 
Commodity 1976 1977 1978 1979 1980° 
METALS 
Aluminum: 
Bauxite, gross weight 24,084 26,086 24,293 27,585 27,178 
r ß 6,206 6,659 6,776 7,415 7,246 
Metal, reſindss ge 232 248 2 27 303 
Antimony, Sb content of antimony and lead 
Sonnet anie ee eus 1,892 2,089 1,519 1,558 1,147 
Bismuth, mine output, metal content r769 r912 1,054 *1,000 *900 
Cadmium: 
Mine output, metal contennntt 1,533 1,567 1,528 1,794 1,733 
Metal, smelter (refined 649 r670 747 804 1.012 
Chromium: Chromite, gross weight ae "- 776 NA NA 
Cobalt: 
Mine output, analytic content of: 
Nickel ore `- ------------------- 2,129 2,077 2,418 2,498 2,354 
Nickel concentrate 1,024 1,125 882 762 807 
Zinc concentratttee _ 97 122 93 97 84 
Total aiuta i EE 3,250 3,324 3,393 3,357 3,245 
Recoverable cobalt 550 1,000 1,350 1,500 1,600 
Columbium-tantalum concentrates, gross weight?_ 124 158 125 312 373 
pper: 
n metal content 218,480 221,579 222,111 234,735 217,114 
etal: 
Smelter: 
Primüry.-- oer oe ees 167,346 167,664 164,395 166,260 171,853 
Secondary _________________ 2,977 4,096 2,803 6,300 7,104 
Refined: 
PUI occ Se Sts 160,317 151,955 152,621 137,689 144,828 
T Secondary ----------------- 28,014 731,118 26,321 34,800 21,146 
old: 
Mine output, metal content troy ounces. _ 502,741 1624, 270 647,579 588.197 551.577 
Metal, refined (excluding recovery from scrap) 
do ... 411,844 "552,317 578,327 533,798 474,576 
Iron and steel: 
Iron ore: 
Gross weight _______ thousand tons. _ 93,255 95,923 83,134 91,709 95,542 
7 n content - - ------------ Ogee 58,567 60,463 52,825 58,013 *60,438 
etal: 
Pig iron nuu ee ee ee ee do- 7,417 6,753 1,331 7,811 6,960 


See footnotes at end of table. 
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Table 1.—Australia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
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Commodity 1976 1977 1978 1979 1980 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Ferroalloys:? 
Ferromanganese, high- carbon 49,927 71,012 95,393 €72,000 €71,000 
Ferrosilicon _______________~- 16,954 18,667 18,943 *19,000 €19,500 
Silicomanganese |... 14,651 23,430 c €24,000 €25,000 
PPC 71,532 113,109 114,336 *115,000 *115,500 
Crude steel! thousand tons 7,774 7,313 7,589 8,125 7,593 
taai Semimanufactures. do- 5,957 6,743 6,975 7,043 *6,400 
ad: 
Mine output, metal content 397,403 432,204 400,291 415,785 397,880 
Metal: 
Primary: 
Bullion, for export 160,690 156,403 151,964 169,469 160,174 
Refine 181.941 181.501 204,022 215,734 200,451 
Totál cox ierit mo 342,631 331,904 355,986 385,203 360,625 
Secondary (excluding remelt ___ ____ 29,600 36,500 35,100 39,100 32,187 
Manganese ore: ö 
Gross weint thousand tons 2,154 71,389 1,249 1,666 1,961 
Manganese content do- 1,036 708 608 793 e933 
Mercur 76 pound flasks _ 4 l ($) 2 BS 
Nickel: 
Mine output, metal content 82,532 85,868 85,868 13,323 69,850 
Metal, smelter (refined metal and metal content 
fond. 8 39, 868 34,140 37,327 39,300 38,300 
Platinum-group metals:* 
Palladium, metal content troy ounces. _ 1,950 9,581 r e7 360 r e7 300 7, 200 
Platinum, metal content do- 3,158 3,697 €3,500 €3,000 €2,500 
Rutheniudmdmũmm do- 462 225 e300 2200 €150 
Total -senene tat ims d do... 11,570 13,503 11,160 10,500 9,850 
Rare-earth metals, monazite concentrate: 
Gross weint 5,310 79,379 14,992 16,206 13,749 
- Monazite content _________________~- 4,906 8,507 13,938 14,584 €12,373 
ilver: 
Mine output, metal content 
thousand troy ounces. _ 25,034 27,525 26,123 26,816 25,369 
" Metal, refined |... do- 8.187 9,006 9,599 9,469 9,761 
in: 
Mine output, metal content 10,611 10,634 11,864 11,503 10,610 
Metal, refined: 
Primary cocco inm AA C 5,603 5,561 5,129 5,423 4,686 
Secondary ____________________ 255 205 320 325 375 
Titanium concentrates, gross weight: 
Ilmen ite thousand tons - 959 1.033 1.255 1.150 1,309 
Leucoxene_______________________ 12,233 10,621 16,104 21,773 €20,000 
NAI: 8 389,750 325,281 257,075 278,901 293,748 
LY a mine output, metal content 1.989 ; 3,167 3,316 
inc: 
Mine output, metal content |... T461,931 491,608 413,298 531,769 493,730 
Metal, smelter: 
Dist -ecenin 6,737 6,411 7,343 6,800 27,000 
e ee eee 242,635 249,741 290,066 305,394 300,994 
Secondary? ___________________ 6,600 6,700 4,700 4,700 4,800 
Zirconium concentrates, gross weight 420,185 398,229 391,606 446,980 459,039 
NONMETALS 
Abrasives, natural: 
Beach pebble __ ___________________ 1,547 1,290 1,578 *1,400 *1,500 
Garnet (sales) 95 1.104 1.583 1.080 3,629 
)))) (yyy em ĩ 888 60,642 50,601 62,744 79,121 80, 000 
B(üÄͥͥ ͥ ·Ü¹w--ͥſA 14.133 11.675 13.790 10.825 €30,000 
N hydraulic. - ------—- thousand tons_ _ 5,062 5,022 4,993 5,243 5,387 
ays: 
Bentonite and bentonitic clay 11,954 5,603 4,656 8,969 €9,200 
Brick clay and shale __ thousand tons__ 9,431 7,885 8,563 8,969 *9,000 
Cement clay and sale do. ___ r395 372 e350 e380 e400 
Damourite clay (sale) 1.334 1.798 €1,800 €1,900 €1,900 
Fire clay thousand tons 337 349 €340 €350 €360 
Fuller’s earth_-—--------------—-—- 9 50 e45 e50 e50 
Kaolin and ball clayů yy 69,303 88,884 89,200 90,700 €91,000 
Other thousand tons 425 446 *450 €475 *450 


See footnotes at end of table. 
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Table 1.—Australia: Production of mineral commodities? —Continued 
(Metric tons unless otherwise specified) 
Commodity . 1976 1977 1978 1979 1980P 
NONMETALS —Continued 
Di8tomite «un ah sce gs 1,480 1,288 2,821 588 *600 
Diamond: Industrial thousand carats. .. S RAN M ous 48 
Feldspa— — „„ 4,519 1,877 3,185 4,340 €4,500 
Gem stones value, thousands_ _ $60,170 $63,100 $86,257 $89,349 *$90,000 
Gypsum _______________ thousand tons_ _ 942 916 940 1,159 1,200 
Lih ae oss eto yak et a Eu 902,210 857,322 890,032 1,089,000 1,200,000 
Magnes ite „„ 14,706 18,531 21,350 ,136 29,000 
Nitrogen: N content of ammoniaa 307,400 316,500 294,300 308,300 353,000 
Perlite, crude __ —-------------------- 3,448 2,115 1,417 €2,700 €2,900 
Phosphate rock. . - -----------------—- 275,600 449,631 248,328 6,999 *4,500 
Pigments, mineral, natural: Ocher - 1,025 62 281 *50 €70 
ue including cuprous, gross weight 216,749 225,657 204,724 44,910 M 
Ne 8 thousand tons 5,489 4,115 5,166 *5,800 5,315 
Salina shop PR ahd frie E 567 550 568 568 *600 
Sodium carbonattee 155,000 160,000 165,000 165,000 185,000 
Stone, sand and gravel: 
Construction sand thousand tons 24,264 25,600 23,264 €26,000 €26,000 
Graves! 8 15, 640 15,483 14,176 *16,000 *16,000 
Dolomite 5224 4h aun c ctm 0—— 537 638 726 €750 
Limestone: 
For cement do- 7,673 7, 399 7, 693 r 7, 800 €8,000 
For other uses o cs r2 909 3,152 3,232 r €3,100 €3,200 
Silica in the form of quartz, quartzite, glass 
55 Kor CPP ͥ] ũ ũ ͤ ͤ 8 do... 1,381 1,224 1,290 *1,300 *1,300 
er 
Crushed and broken stone do. _ — - 53,033 54,398 56,910 *64,000 *64,000 
Dimension stone . ...... do... <- 112 84 115 e200 200 
Unspecified do- 32,805 33,116 28,905 *44,000 *44,000 
Sulfur: 
S content of pyrite. —— ------------—-—- 108,204 107,731 92,114 21,799 one 
Byproduct: 
Metallurg 129,960 121,140 *140,000 *140,000 140,000 
Petroleum mmm ; 10,590. 10,000 11,000 11,000 
Total xus esce . Se 244,152 239,461 242,114 112,199 151,000 
Talc, soapstone, pyrophyllite _ 92,097 112,920 146,954 156,870 €170,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Bituminous and subbituminous 
thousand tons 14,853 78,367 19,827 83,142 84,252 
Heri do—— 30,940 29,250 32,860 32,597 32,895 
POUR eni ru et eS do- 105,793 107,617 112,687 115,739 117,147 
Coke: 
Metallurgical. ______________ _ do— 75,432 14,834 5,103 8,140 *8,200 
Gashouse (including breeze) do- 65 65 65 70 *80 
Total. sec Ur do. ... 15,497 14, 899 5,168 8.210 eg, 280 
Fuel briquets?es - do_ ___ 959 941 1,129 1,157 1,200 
Gas, natural, marketed. million cubic feet. T209,383 7231,599 258,511 296,006 337,995 
Natural gas liquids:!? 
Eth ane thousand 42-gallon barrels_ _ 961 695 *900 *1,000 NA 
Propane do- 1,252 7,979 28,160 e8, NA 
Butaáne- 4-65 Se no do— 8,116 8,734 *8,840 *9,100 NA 
Conden satte ose. 41 *40 *50 NA 
Totals —- ³˙·wꝛͥ» AA do- 16,368 17,449 17,940 18,650 18,172 
)). ke 9 4,449 6,433 6,424 i , 
Petroleum: 
Cridè s e do... 152,522 157,157 158,421 159,560 139,885 
Refinery products 
Gasoline 
Aviation do- 297 333 352 428 730 
Motor _______________ 3 79,960 86,875 86,957 88,183 88,885 
Jet fuel J§Ü˙ĩ5ê M EORR Occ - 3,186 14,001 13,932 14,586 14,040 
Keros nee NNNM 2,066 2,069 1,635 1,654 1,891 
Distillate fuel oil do... 51,891 55,102 51,011 59,010 53,257 
Residual fuel oil |... do- 30,704 29,380 28, 738 28,964 22,258 
Lubricants. _____________ - do- 3,358 3,573 3,717 3,717 NA 


See footnotes at end of table. 
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Table 1.—Australia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity 1976 1977 1978 1979 1980 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum —Continued 
Refinery products —Continued 
Other: 
Refinery gas!! 
thousand 42-gallon barrels_ . 121 711 667 377 NA 
i mida petroleum gas do- 4.071 4.522 4,132 4,038 3,828 
Solvents do- 1.455 1.472 1.377 1.384 NA 
Bitumen do. .. 2,911 3,340 3,013 8,283 NA 
nspecified ___________ do... 8,389 1,195 6,768 5,522 NA 
Refinery fuel and losses do- 16,467 16,525 18,103 20,633 NA 
Total. ete ene do... 215,482 225,698 226,402 231,779 NA 
*Estimated. Preliminary. ‘Revised. NA Not available. 


1Includes data available through Sept. 29, 1981. 
Exports (production not officially reported). 


Data are for years ending Nov. 30 of that stated for plants owned by The Broken Hill Pty. Co. Ltd. 


Revised to zero. 
5Western Australia only. Metal content of nickel ore. 
*Excludes production from Western Australia. 
Data are for years ending June 30 of that stated. 


SExcludes production from Northern Territory and Australian Capital Territory. 

Excludes production from Northern Territory, Australian Capital Territory, and Western Australia. 

10Excludes natural gasoline and liquefied petroleum gas, which are produced on Barrow Island, off the Western 
i 


Australia coast. An unspecified portion of the 


quefied petroleum gas extracted is apparently marketed locally, but this 


quantity is limited. The bulk of the liquefied petroleum gas and all of the natural gasoline is blended with crude oil and 
presumably is counted with crude oil from that area. Gross production of liquefied petroleum gas on Barrow Island was as 


follows, in thousand barrels: 1976—22, 1977—31, 1978— 
1978—33 


, 1979-80—NA; and of natural gasoline: 1976—21, 1977—26, 


, 1979-80—NA. Natural gas liquid output from several gasfields in Western Australia is excluded for similar 
9 Condensate production from these fields was as follows, in thousand barrels: 1976—25, 1977—23, 1978—19, 1979. 


80—NA. 
11Residual fuel oil equivalent. 


TRADE 


Mineral commodities supplied 37% of 
Australia’s total export value in 1980. Coal 
remained Australia’s largest export com- 
modity. The value of Australia’s exports of 
coal was $1.9 billion in 1980. The value of 
iron ore and pellets was about $1.3 billion 
and the value of alumina was about $1.1 
billion. These three commodities repre- 
sented 24%, 16%, and 14%, respectively, of 


the 1980 mineral export value. Other large 
export earners were copper, lead, zinc, min- 
eral sands, gold, nickel, and tin. 

The value of mineral imports was about 
$1.7 billion in 1980; crude oil accounted for 
about 80% of the total value. The other 
principal import categories were phosphate 
rock, asbestos, and diamond. 


Table 2.—Australia: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 


1977-78 


1978-79 


Destinations, 1978-79 


Commodit : 
d See Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides, gross weight 
thousand tons 6,367 6,428 NA NA. 
Metal including alloys: 
SOPBD ff ne eem Lr 1,148 10,509 -— Japan 10,032; Pakistan 138. 
Unwrought________-____~- 75,921 81,111 ee Japan 50,607; China, mainland 
11,868; Philippines 7,873. 
Semimanufactures _ .. 3,793 10,265 2.967 New Zealand 1,972; Singapore 731; 
Republic of Korea 705. 
Antimony ore and concentrate, gross 
Nieht ee 2,065. 2,120 aie All to Belgium-Luxembourg. 
Cadmium metal including alloys, all 
forms — ee etc 567 823 429 


See footnotes at end of table. 
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Table 2.—Australia: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Chromium: 
Chromite, gross i DH EN 
Oxides and hydroxides 
Columbium, tantalum, niobium ore and 
concentrate, gross weight |. 


pper: 
Gre and concentrate, gross weight . _ 
Matte 


Copper-lead dross and speiss _ _ — 
Metal including alloys: 
SCPBD uiuere 8 


Unwrought: 
Blister and cement 


Refined, unalloyed _____ — 


AUS including master 
alloys ------------- 


Semimanufactures: 
Unalloyed 


Gold: 
Ore and concentrate 
value, thousands. _ 
Waste and crap do. ___ 


Metal including alloys: 
Bullion, refined and unrefined 


do- 
Other do- 
Iron and steel: 
Ore and concentrate excluding roasted 
pyr ite thousand tons. . 
Roasted pyrite _____________~_ 
Metal: 

SCIAD ne ᷑ ͤͥ A 8 

Pig iron, sponge iron, powder, 
Shot .— 5 Sp ono ie: 
Ferroalloys_____________~- 


Steel, primary forms 
thousand tons. _ 


Semimanufactures: 
Bars, rods, angles, shapes, 
section 0. — 


Universals, plates, ira 


OL nuc 
Hoop and strip _ _ - do- 
Rails and accessories 4 

8 
Wire do____ 


Tubes, pipes, fittings 


o 
Castings and fore IDES rough 


0. — 

Lead: 
Ore and concentrate, gross weight 
Slag and residue -___--------- 
Oxides and hydroxidees 


Unwrought: 
Bullion 


See footnotes at end of table. 


1977-78 


168 
12 


166 
107,722 
9 


5,677 
386 


7,542 
65,991 


104 
21,670 


2,953 


$1,463 
NA 


$49,353 
$2,522 
14,691 
18 
481,805 
519,241 
39,103 


1,604 


325 


951 


171,997 
2,588 
4,624 


5,461 
157,915 


1978-79 


38 


138 
135,679 
7 


5,129 
383 


12.094 
53,320 


358 
27,970 


4,630 


$14 
$3,006 


596,747 
185,425 
43,605 


1,248 


331 


590 
33 


2 

92 

3 
87,231 


18,262 
3,349 


1,936 
159,637 


United 
States 


872 


NA 
6,630 
18,809 


NA 


Destinations, 1978-79 
Other (principal) 


NA. 


Netherlands 58. 


Japan 114,761; West Germany 11,443. 

Namibia 2,376; Fiji 1,011; West 
Germany 1,000. 

Belgium-Luxembourg 333. 


Japan 163; United Kingdom 108; 
aiwan 51. 


Belgium-Luxembourg 6,001; West 
Germany 3,126; Japan 1,976. 

United Kingdom 16,667; Belgium- 
Luxembourg 10,600; France 8,910. 


Singapore 65; Thailand 63; New 
Zealand 42. 


New Zealand 10,169; Republic of 
Korea 3,335; Indonesia 1,975. 
Hong Kong 1,473; Singapore 871; 

New Zealand 573. 


NA. 
United Kingdom $2,216; Hong Kong 
$649. 


All to Hong Kong. 
Hong Kong $76,145. 


Japan 53,317; China, mainland 7,964; 
est Germany 5,879. 


NA. 


China, mainland 483,571; Japan 
81,990; Romania 32,603. 
Indonesia 5,558; Singapore 5,550; 
Japan 4,829. 


Republic of Korea 232; Philippines 
00; Iran . 


China, mainland 128; Indonesia 36; 
Singapore 19. 


New Zealand 143; China, mainland 
68; Papua-New Guinea 17. 

New Zealand 14; Taiwan 7; China, 
mainland 4. 


Pakistan 18; New Zealand 10. 
New Zealand 6; Papua New Guinea 2. 


NA. 
Singapore 1. 


Belgium-Luxembourg 24,766; France 
21,034; Japan 10,670. 
Japan 6,686; Republic of South Africa 
,811; Netherlands 815. 
China, mainland 1,153; Malaysia 587; 
Indonesia 560. 


Taiwan 2,067; Malaysia 1,319. 


United Kingdom 136,432; Nether- 
lands 11,419. 
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Table 2.— Australia: Exports and reexports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1978-79 


1977-78 1978-79 


Commodit i 
á 8 1 75 Other (principal) 
METALS —Continued 
Lead —Continued 
Metal including alloys —Continued 
Unwrought —Continued 
Refined _____________ 138,595 152,240 16,324 India 30,242; Italy 16,416; United 
Kingdom 15.262. 
Other. -cenae 8,762 10,401 e Malaysia 3,872; New Zealand 1,448; 
Philippines 1, 262. 
Semimanufactures _________ 1,118 2,635 Le Thailand 584; Singapore 425; 
Philippines 385. 
vine ore and concentrate 436 424 pes New Zealand 423. 
ickel: 
Ore and concentrate 
value, thousands. . 188,986 83, 126 NA NA. 
Matte, speiss, similar materials 
do... ™$185,799 $143,983 NA NA. 
Metal including alloys: 
Waste and scrap- _____ do- NA $996 $80 ^ United Kingdom $854. 
Unwrought.. ...... do- 1829,195 $104,188 NA NA. 
Semimanufactures _ do- $19,767 $10,918 NA NA. 
Platinum-group metals including alloys, 
unwrought and partly wrought 
troy ounces__ 64,290 9,999 iem Hong Kong 3,962; New Zealand 2,536; 
Singapore 1,253 
Rare-earth metals: Monazite, gross 
weighnntt 1,193 35,493 25,551 France 8,884. 
Silver: 
Ore and concentrate? 
a value, thousands $2,673 $7,802 $33 United Kingdom $7,712. 
Waste and sweepings®_ _ _ _ _ do- NA $1,539 aie d Kingdom $888; New Zealand 
Metal including alloys: 
Refined bullion ------ do_ ___ $16,360 $18,826 $9 946 77 Kingdom $10,446; Japan 
Other do ... $2,634 $9,200 e 3 Kingdom $2,268; Singapore 
Tin: 
Ore and concentrate, gross weight __ 20,672 18,027 _. Malaysia 17,741. 
e o on i es 9 NA NA NA. 
Metal including alloys: 
Waste and scrap- zzz 3,624 940 2 Belgium-Luxembourg 891. 
Unwrou ght 2,821 1,811 ue rs Kingdom 1,002; Netherlands 
Semimanufactures 374 29 " New Zealand 18. 
Titanium ore and concentrate, gross 
weight: 
Ilmenite excluding beneficiated 
ilmenite_________________ 1,003,379 892,331 215,595 United Kin dom 186,903; France 
123,574; Spain 94,091. 
Leucoxe᷑nnnrnre 12,091 10,644 4,200 United Kingdom 5, 000: Japin 1,009. 
Ir! esee 318,379 364,121 190,416 United Kingdom 46, 529; Ja 
28,355; Netherlands 23, 4 0. 
. ore and concentrate, gross 
weight 
Scheelite.. 3,366 4,082 208 West Germany 2,277; U.S.S.R. 739; 
Sweden 506. 
Wolframite ________________ 186 1,836 190 West Germany 1,234; e 144: 
United Kingdom 12 
Uranium and thorium ores and 
concentratees 7, 609 2.012 850 Canada 708: United Kingdom 379. 
Vanadium ore and concentrate! 88 438 aft’ Taiwan 157; Indonesia 100 
7i Argentina 100. 
inc: 
Ore and concentrate, gross weight . 411,145 485,726 15,710 Japan 250,091; Netherlands 62,491; 
public of Korea 36,877. 
Oxides and hydroxides  .. 323 606 ae Philippines 247; Taiwan 144; 
Singapore 113. 
Slag and residue 5,485 3,476 __ Taiwan 2,199; Republic of South 
Africa 612. 
Metal including alloys: 
Waste and scrap__________~_ NA 70 = Philippines 34. 
Unwrought_ -----------—- 184,315 194,424 32,425 Taiwan 31,680; Indonesia 24,497; 
Thailand 19,802. 
Semimanufactures _________ 3,717 15,016 aoe Indonesia 4,736; New Zealand 3,090; 
Thailand 2,485. 
Zirconium ore and concentrate, gross 
ö; Lu ete le, 361,549 450,767 64,465 


See footnotes at end of table. 


Pepan 160,349; Italy 67,459; Canada 
,145. 
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Table 2.—Australia: Exports and reexports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Other: 
Ores and concentrates 
value, thousands 
Waste and scrap containing 
nonferrous metals 


Oxides, hydroxides, peroxides 
value, thousands.. . 


Metals including alloys, all forms: 
Tungsten. molybdenum, tanta- 
lum, magnesium 


Unspecified value, thousands 
NONMETALS 


Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, 


Cle x: ak ĩ rud 8 
Artificial corundum _ _ _ _ _ _ do ... 
Dust and powder of precious and semi- 

precious stones do ... 
Grinding and polishing wheels and 
stones do 
Asbestos, erujdee 
Barite and witherite |. . .  ... 
Cement we. e es ¾ 6 So eee 
Clays en and clay. products: 
e.... 8 
Products: 
Refractory including nonclay 
brick: 
Breck- 25 pt ot a 


Nonrefractory _ __ __ _—_ do- 
Diamond: 

Gem, not set or strung - carats _ 

Industrial __ __§_§______~_ do... 


Diatomite and other infusorial earth 
value, thousands 
Fertilizer materials: 


Manufactured: 
Nitrogenous _____________ 


Ammonia value, thousands. . 
Graphite, natural |... 
Gypsum and plasters ___________~- 


Life... nece ee 
Magnesite, other magnesium carbonate, 
magnesium oxide 
Mica, worked including agglomerated 
splittings |... value, thousands_ _ 
Pigments, mineral: 
Natural, crule - 


See footnotes at end of table. 


1977-78 


$137,534 
2,388 


1810, 843 


31 
$169 


$65 
$388 


1825 
18391 
32,145 
1.467 
6,914 


12.044 


2,759 
181,452 
18395 


13,597 
297,018 


NA 
298,478 


1,228 
249 


33 
181 


18195 
NA 
193,750 
37 


1978-79 


$139,743 


3,685 


$12,907 


201 
$411 


"M 

$43 
$1,014 
38,348 


1,002 
103,726 


9,687 


1,985 
$1,170 
$831 


16,415 
233,684 


$2 
121,122 


8,239 
2,105 


35 
3,132 


$471 

17 
263,567 
1,031 
3,598 


$65 


United 
States 


Destinations, 1978-79 


Other (principal) 


NA. 


United Kingdom 3,033; Belgium- 
Luxembourg 305. 


Taiwan $2,042; Indonesia $1,488; New 
- Zealand $1,261. 


West Germany 55; United Kingdom 
53; Netherlands 33. 
Singapore $246; New Zealand $53. 


Thailand $1,812. 
NA. 


New Zealand $18; Hong Kong $16. 
Papua New Guinea $405; Thailand 


174. 
oe 1, 2 India 7,301; 
Singa 714. 
New land 665; Republic of South 
Africa 160. 
Singapore 44,215; Papua New Guinea 


United Kingdom 3,395; Japan 2, 009; 
Indonesia 1,967. 


New Zealand 3,651; New Caledonia 
1,539; Indonesia 831. 

New Zealand $488; New Caledonia 
$140; Sin 2961.51 $135. 

Malaysia $361; Singapore $89; Papua 
New Guinea $8 


Bel ee 4,595; Hong 
4,276; Israel 2,312. 
ielan 153,747: Hong Kong 35,000; 
Philippines 13,008. 


NA. 


Japan 64,000; Republic of Korea 
29,400; Malaysia 19,200. 


New Zealand 5,908; Papua New 
Guinea 1,645. 
Papua New Guinea 1,596; Malaysia 


NA. 

New Zealand 1,741; Papua New 
Guinea 1, 278. 

New Zealand $237; Malaysia $210. 

New Zealand 10. 

New Zealand 73,712; Indonesia 
60,397; Singapore 32,793. 

Papua New uinea 969. 


New Zealand 2,596; Philippines 270. 
New Zealand $43. 


New Zealand 125; Indonesia 29. 


Sulfur: Sulfuric acid, oleum 
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Table 2.—Australia: Exports and reexports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Precious and semiprecious stones except 
diamond: 


pal value, thousands. _ 
Sapphire EVEEN EAE ARE do 
Other do- 
ite, eight. o 88 
Salt and brines _ _ _ _ _ thousand tons. . 


Sodium and potassium compounds, n.e.s.: 

Caustic soda____________-_-_~- 

Caustic potash, sodic and potassic 
peroxides ________________ 


Stone, sand and gravel: 


Dimension stone: 
Crude and partly worked 
Worked |... value, thousands 
Dolomite, chiefly refractory grade 
Gravel and crushed rock ________ 
Limestone except dimension 
Sand, silica ---------------—- 


Talc, steatite, soapstone, pyrophyllite _ _ 


her: 
Crude: 
Quartz, mica, feldspar, fluorspar, 
cryolite_ - ------------- 
Unspecified value, thousands 


Oxides, hydroxides, peroxides of 
strontium and barium -------- 

Slag, dross, similar waste, not metal- 
bearing value, thousands. _ 

Building materials of asphalt, asbestos 
and fiber cements, and unfired 
non metals do_ _ __ 


MINERAL FUELS AND RELATED 
MATERIALS 


Carbon blackhk „ 
Coal including briquets: 


Bituminous coal and briquets 
thousand tons 


Lignite, peat and briquets thereof 


Coke and semicokee _ 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels.. . 
Refinery products: 
Gasoline |... do. ___ 
Jet fuel! do ... 
Kerosine __________ do____ 
Distillate fuel oil _____ do. .. 
Residual fuel oil do 
Lubricants _— do____ 
Unspecified do- 


Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 
value, thousands 


"Revised. NA Not available. 
1Data are for fiscal years beginning July 1. 


1977-78 


$23,104 
$7,602 
$2,155 
261 
4,154 


301 


N 
467,073 
120 
93,104 


81 
$598 
8 


NA 


185,359 


42,799 


45,163 
29,049 
149,435 
1,324 
2,114 


11,833 


1705 
4,685 


1,460 
1,742 


120 


188.232 


1978-79 


$32,417 
$16,059 
$2,878 
347 
4,512 
98 


18 


1,086 


$32 
20,119 
936 


11,351 
657,887 


1,428 
118,047 


152 
$37,834 
4 

$24 


$11,488 


39,950 


39,103 
52,474 
147,397 
2,330 
2,475 
1,913 
530 
5,424 


1.593 
1.616 


5745 


$17,156 


United 
States 


2Ore and concentrate waste and sweepings are included in those of silver. 


May include platinum-group metals. 
*May include molybdenum. 


5Excludes an unreported quantity valued at $31,390. 


Destinations, 1978-79 
Other (principal) 


Hong Kong $14,093; Japan $7,285. 
Thailand $11,986; Hong Kong $2,083. 
Hong Kong $658; Singapore $419. 
New Zealand 281. 

Japan 3,297. 


Saudi Arabia 46; Western Samoa 22. 
NA. 


Italy 916; Japan 153. 

Japan $22. 

Taiwan 19,957. 

Brazil 299; dons Kong 177; 
Argentina 150. 

Singapore 11,192. 

Japan 471,441; Republic of Korea 
102,397. 

New Zealand 991; Papua New Guinea 


Japan 97,722; Netherlands 12,059. 


New Zealand 122. 
Japan $16,704; West Germany $7,523; 
United Kingdom $5,650. 


NA. 
Malaysia $14. 


Canada $4,552; Taiwan $1,395; New 
Zealand $1,358. 


Thailand 11,517; Indonesia 11,259; 
New Zealand 6,330. 


Japan 25,739; France 1,958; United 
Kingdom 1,807. 

Japan 27,314; Norway 12,000 

Philippines 102,649; Greece 28,892. 


New Zealand 1,751. 


New Zealand 1,709; Fiji 384. 

New Zealand 1,271. 

New Zealand 399; Fiji 89. 
. 1.421; Fiji 798: Japan 
Panama 384. 

New Zealand 252; Singapore 151; 
N AUS 143. 


E 4 510,674: Singapore 
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Table 3.—Australia: Imports of mineral commodities? 
(Metric tons unless otherwise specified) 


Sources, 1978-79 
Commodit 1977-78 1978-79 : 
iua soda Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 11.426 15,634 ae Guyana 8,230; China, mainland 7,358. 
Oxides and hydroxides ________~_ 4,626 8,610 1,845 Japan 4,877; United Kingdom 546; 
Austria 455. 

Metal including alloys: 

TOD ee A 1,369 1,223 2 Bay Zealand 1,168; United Kingdom 
Unwrou ght. 178 3,392 53 New Zealand 2,925; United Kingdom 
Semimanufacturess 4.150 5,258 2,520 United Kingdom 819; New Zealand 

Antimony: 
Oxides and hydroxides 186 212 6 United Kingdom 144; France 45. 
Metal including alloys, all forms 117 29 a Mainly from China, mainland. 
Arsenic trioxide and pentoxide, acid _ _ _ 908 744 i France 607; Belgium-Luxembourg ^1; 
China, mainland 48. 
Ber dum metal including alloys, 
all form value. . $43,605 $7,848 NA NA. 
Bismuth metal including alloys, all 
forms ouo Se ml nete D 18 25 ae Japan 9; United Kingdom 9. 
Chromium 
Chrom ite 13,466 10,746 ne Philippines 8,725; Republic of South 
Africa 2,020. 
Oxides, hydroxides, trioxides_ _ _ _ _ — 737 889 155 U.S.S.R. 462; West Germany 228. 
T e including alloys, all form 26 53 ae Mainly from Japan. 
t: 
Oxides and hydroxides ________-_ 1 13 4 Belgium-Luxembourg 8. 
Metal including alloys, all forms 48 44 8 United Kingdom 18; Belgium- 
Luxembourg 9. 
Coppen 
re and concentrate 355 2) as NA. 
Matte. 2 ea r a oe es 3 dia 
Sulfate 197 162 2 Nen Zealand 109; United Kingdom 
Metal including alloys: l 
Serap 
nalloye dd 329 500 ics jd Zealand 353; Papua New Guinea 
Alloyed _________-__-~_ 458 662 PE New Zealand 354; Papua New Guinea 
Unwrou ght. 204 4.576 4 Belgium- Luxembourg 4,001. 
Semimanufactures 
value, thousands. _ $12,873 $18,874 $2,425 United 338 8: $4,828; West Ger- 
uid many $1,586; New Zealand $952. 
Ore and concentrate do- $29 $20 ae All from Fiji. 
etal: 
Crude bullion, Au content 
troy ounces. _ 44,262 19,110 = Fiji 17,102; Papua New Guinea 1,994. 
Refined bullion ------ do- 7,319 42 NA NA. 
Other including alloys: 
Unwrought, partly wrought, 
waste, sweepings 
value, thousand. _ $2,095 $1,344 Sas iri Nias $646; Papua New Guinea 
Iron and steel: l 
Ore and concentrate including roasted 
Done b 27,590 42,783 91 Canada 40,981; Philippines 1,500. 
etal: 
Serap nce oe ees 659 1,049 E Papua New Guinea 434; West Ger- 
many 247; Belgium-Luxembourg 
Sponge iron, powder, shot _ _ _ _ _ 6,620 8,786 298 Sweden 3,823; Japan 1,656. 
Spiegelei sen 60 60 EN All from West Germany. 
Ferroalloys: 
Powder: 
Ferromanganese . ... 191 319 es vapan 255; Republic of South Africa 
E Other ——— 84 157 19 France 51: Japan 47. 
ot: 
Ferrochromium. .. _ — _ 12,967 10,178 9 Republic of South Africa 8,451; Brazil 
Ferromanganese _ _ _ _ _ 966 7,314 204 Japan 4,203; Republic of South Africa 
Ferromolybdenum . _ _ _ 201 133 119 Chile 8. 
Ferrosilicon |... _____ 5,188 5,620 2,533 Republic of South Africa 1,891; 
rance 360; Canada 257. 
Ferronickel |... . _ 19 » 
NCP 2255.5 Sees 1,723 2,579 123 United Kingdom 1,122; Brazil 531; 


See footnotes at end of table. 


Spain 309. 


THE MINERAL INDUSTRY OF AUSTRALIA 97 


Table 3.—Australia: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 


Steel, primary forme 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
tions 
Universals, plates, sheets _ _ 


Hoop and stri- 
Rails and accessories 
III!!! se cz 
Tubes, pipes, fittings? _ _ _ _ _ 

Castings and forgings, rough 
value, thousands_ _ 

Lead: 
Oxides -__---------------- 
Metal including alloys: 

S AAA ES 


Unwrought and semimanu- 
factures ______________ 
Magnesium metal including alloys: 
aste and scra 
Unwrought and semimanufactures _ _ 
Manganese: 
Ore and concentrate: 
Battery- grade 
Metallurgical-g grade 
Ori dens x 


Other value, thousands. . 
Nickel: 
Oxides kilograms_ . 
Matte, speiss, similar materials 
n alloys: 


Unwrou ght 
Semimanufactures 
Platinum- group metals including alloys, 

unwrought and partly wrought 
troy ounces_ _ 


Silicon metal _________________ 


Silver: 
Ore and concentrate? _ kilograms_ _ 
Waste and sweepings* 
value, thousands_ _ 
Metal including alloys, unwrought 
and partly wrought _ troy ounces. _ 


Tin: 
XIGO o i cert a Eee etn 
Metal including alloys: 
SCIBD md oe ru 
Unwrou ght 
Semimanufactures 


Tungsten metal including alloys, all 
LOPS > ERE ees ae s 
Zinc: 
Ore and concentrate 
Oxides and peroxides _________~_ 
Metal including alloys, all forms 


Other: 
Ores and concentrates: 
Of niobium, tantalum, titanium, 
vanadium, zirconium __ _ _ —_ 
Of base metals 


See footnotes at end of table. 


1977-78 


672 
65,521 
311,292 
22,224 
1,618 
10,970 
118,850 
$765 

68 


202 


5 
$296 
136,792 

5 


5 

2,302 
1,296 
807,767 
2,006 


1 
8753 
100,083 


1978-79 


16,014 
55,054 
244,131 
19,860 
891 
11,153 
131,272 
$348 
177 


285 


112,534 
3,013 


$142 
108,862 


45 
1,874 


United 
States 


9 
NA 
NA 


3 
370 


13,864 


305 


Sources, 1978-79 
Other (principal) 


Republic of Korea 15,300. 

Japan 40,367; United Kingdom 4,794. 
Ja I n 161,780; Republic of Korea 
Japan 12,388; United Kingdom 3,513. 
Japan 623. 

Japan 7,632; United Kingdom 982. 
Japan 88,801; United Kingdom 6,439. 
Taiwan $223; United Kingdom $83. 
Mexico 108. 


Fiji 118; New Zealand 77; Papua New 
Guinea 45. 


West Germany 10,002. 
Norway 41. 

Norway 1,746. 

NA. 


Japan 1,005. 
epu of South Africa 448; Japan 


China, mainland 1,326; Spain 550. 
Canada 247; West Germany 35. 
United Kingdom 1. 

NA. 


NA. 
Canada 1,572. 


Canada 1,629. 
Japan 2,016; United Kingdom 1,250. 


United Kingdom 85,673; West Ger- 
many 4,676; Switzerland 4,185. 
Republic of South Africa 2,474; 
anada 526; Italy 184. 


Hong Kong $84; New Zealand $43. 


United Kingdom 32,472; Switzerland 
' 3,344. 


Mainly from United Kingdom. 


New Zealand 18. 
Malaysia 154; Thailand 50. 
United Kingdom 14. 


West Germany 1; Canada 1. 
NA. 
Canada 343; West Germany 321. 


cus Kingdom 123; New Zealand 


United Kingdom 35; Japan 10. 
Philippines 1,500. 
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Table 3.—Australia: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Other —Continued 


Ash and residue containing nonfer- 
rous metals_____________-- 


Oxides, hydroxides, peroxides _ _ _ __ 


Metals: 
Metalloids ss 


Alkali, alkaline- earth, rare-earth 
metals 


if Se 


NONMETALS 


Abrasives, n.e.s.: 
ee Pumice, emery, corundum, 


Dust and powder of precious and semi- 
precious stones except diamond 
kilograms_ _ 
Grinding and polishing wheels and 
stonmes 


Barite and wither ite 


Boron materials: 
Crude natural borate s 


Oxide and acid ____________-_~- 


Clays and clays products: 
Crude: 

Bentonite- ______________ 

Fire clay and ball clay ? 

Andalusite, mullite, dinas earth, 

kyanite, silliman ite 

Kaolin (china clay? 


Chamotte _ 
OUNCE un A Sts 
Products: 
Refractory including nonclay 
brick 
Nonrefractory 
value, thousands - 
Cryolite and chiol ite 
Diamond: 
Gem, not set or strung — _ carats- 
Industrial do- 
Dust and powder ESA ERENS do- 


Diatomite and other infusorial earth _ _ _ 
Feldspar, leucite, nepheline |... __ 


Fertilizer materials: 
Crude: 
Nitrogenous 
Phosphatic . . thousand tons 


Manufactured: 
Nitrogenouns _ 


See footnotes at end of table. 


1977-78 


306 


2,299 


1,124 
55,265 
875 

6 
3,061 


628,729 
5,091 


19,403 
1,875 


539 
11,075 
4,223 


24,985 
31,362 
$45,503 
158 


80,990 
262,479 


571,346 


6,619 
12,661 


2,219 
1,610 


23,321 


1978-79 


666 
2,872 


298 
1,372 
29,442 
620 

19 
2,757 


28,582 
3,755 


$43,632 
175 


63,606 
352,093 


868,783 


7,041 
2,722 


28,999 


United 
States 


24 
192 


308 


395 


$111 


1,163 
140,376 


430,464 
7,011 


Sources, 1978-79 
Other (principal) 


New Zealand 545; United Kingdom 
234; India 130. 
Japan 155; 1. mainland 71; West 
rmany 6 


Canada 1,295; United Kingdom 651; 
Republic of South Africa 207. 


Wost Germany 46; United Kingdom 


Republic of South Africa 28; New 
aland 26; United Kingdom 17. 


New Zealand 204; Greece 149. 
United Kingdom 734; West Germany 
671; France 634. 


Ireland 5. 


United Kingdom 292; Japan 249; 
Netherlands 242. 

Canada 20,014; Republic of South 
Africa 8,305. 

China, mainland 601. 


NA. 

U.S.S.R. 86. 

Japan 13,268; United Kingdom 5,500. 

United Kingdom 2,951; France 567; 
New Zealand 234. 


NS Zealand 5,160; Singapore 191. 


Republic of oe Africa 57. 

United Ki 367. 

Republic of mith Africa 3,398; 
nited Kingdom 157. 

Republic of South Africa 3,321. 


Japan 12,149; United Kingdom 6,066; 
Austria 1,541. 


Italy $20,536; Japan $15,323. 
Denmark 137; Netherlands 38. 


Israel 21,039; India 18,314; Belgium- 
Luxembourg 12,149. 

Ireland 92,836; Republic of South 
Africa 67, 679: nited Kingdom 


33,145. 
Ireland 323,772; U.S.S.R. 53,150; Re- 
x public of South Africa 33,594. 


Canada 1,757; Norway 485; China, 
mainland 439. 


All from Belgium-Luxembourg 
Norway 1,221; Christmas Island 122; 
Ñ gd Island 288. 


Qatar 8,874; Norway 8,747. 
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Table 3.—Australia: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Fertilizer materials —Continued 
Manufactured —Continued 


Ammonia value. 
Fluorpa ?!?!?! 


Graphite, natural 


Gypsum and plasterftrr ss 
ö. ð et ee yt 


Crude including splittings and waste 


Worked including agglomerated 
splittings®.__ value, thousands 


Pigments, mineral: 
Natural, cruldee 


Iron oxides, processed 


Precious and semiprecious stones except 
diamond: 


Natura! value, thousands 
Manufactured do- 
SJöÜ ⅛ ¾ K K a i ns ER 


Sodium and potassium compounds, n. e. s.: 
Caustic soda... value, thousands. _ 
Caustic potash and sodic and potassic 

peroxides ________________ 


Soda ag 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
careoun- kk 


1 except eoi 
thousand tons_ - 
Quartz and quartzite. — - - - --- - - — 
Sand excluding metal-bearing _ _ _ - — 
Sulfur: 
Elemental: 
Other than colloidal -------- 
Colloidal _..____________ 
Sulfuric ‘acid, oleum mn 
Talc, steatite, soapstone, pyrophyllite .. — 
Vermiculite PEDRO he et ee 


Fluorine and bromine 
Slag, dross, similar waste, not metal- 
bearing: 
From iron and steel 
manufacture 
Unspecified 
Oxides, hydroxides, peroxides of stron- 
tium, magnesium, barium _ _ _ _ —_— 


See footnotes at end of table. 


1977-78 


10,082 
161,897 
24,995 


$5,738 
26,132 


2,073 
11,745 
26 
$211 
6,022 
830 


$365 
933 


8,563 


$7,817 
$464 
30,059 


$64,480 
2,406 
NA 


7,332 


1978-79 


66,253 
174,032 
5,263 


$6,727 
33,532 


2,215 
1,969 
19 


$55 
34,569 


393 
$709 


954 
8,414 


$9,209 
$907 
20,007 


$57,487 
2,139 
134 


2,991 
2,973 


2,419 
$3,065 
85 
67,457 


424,659 
136 
5,702 
431 
3,016 
915 

36 


88 
1,479 


5,157 


United 
States 


66,244 


1,231 
5,041 


Sources, 1978-79 
Other (principal) 


NA. 

Canada 104, 603. 

West Germany 2,434; Netherlands 
NI ; Belgium-Luxembourg 747. 


China, mainland 19,924; Republic of 
South Africa 7,039; Thailand 6,465. 

Sri Lanka 1,261; China, mainland 
351; Republic of Korea 342. 

Japan 970; United Kingdom 626. 

Japan 11; Indonesia 3. 

France $25; Canada $17. 

Japan 30,627. 


Mer 192; Republic of South Africa 
1. 


West Germany $190; United King - 
dom 5111: Japan $104. 


Austria 501; United . 210; 
West Germany 130 

West Germany 6,770; ‘United King- 
dom 403. 


Australia $2,122; Thailand $1,765; 
Hong Kong $1,145. 

Austria $283; West Germany $223; 
Switzerland $162. 

Mexico 12,220; United Kingdom 
4,199; New Zealand 2,635. 


NA. 


Japan 1,070; United Kingdom 598; 
India 460. 


Italy 2,307. 
Republic of ate Africa 2,460; Italy 
2; India 14 

Republic of South Africa 1,503; 
inland 353; India 202. 

Italy $1,279; Taiwan $730. 

New Zealand 26. 

Japan 66,000; Italy 1,194. 


Japan 1,297; Philippines 24. 
Sweden 173; West Germany 161. 
Sweden 486; West Germany 66. 


Canada 401,590; Iran 12,802. 
Yugoslavia 62; West Germany 46. 
Japan 5,696. 

China, mainland 161. 

Republic of South Africa 2,826. 


New Zealand 290; United Kingdom 
ea ; China, mainland 95. 


New Zealand 78. 
United Kingdom 247. 


Japan 52; Italy 33. 
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Table 3.—Australia: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977-78 
NONMETALS —Continued 
Other —Continued 
Building materials of asphalt, asbestos 
and fiber cements, and unfired 
nonmetals___ value, thousands $1,488 
MINERAL FUELS AND RELATED 
MATERIALS i 
Asphalt and bitumen, natural 946 
Carbon black 789 
Coal, all grades, including briquets _ _ _ _ 12,910 
Coke and semicokeeeeea 3,373 
Peat including briquets and litter 21,076 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels_ _ 70,833 
Refinery products: 
Gasoline do... 5,687 
Kerosine and jet fuel do 282 
Distillate fuel oil |... do- 6,575 
Residual fuel oil_ _ _ _ _ _ do. .. 12,616 
Lubricants... do- 329 
Other: 
Liquefied petroleum gas i 
8 


Mineral jelly and wax 
do- 56 


Bitumen, bituminous mix- 
tures, other residues? 


do- 31 
Petroleum coke do 647 
Unspecified do____ 26 


Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 
value, thousands_ _ $6,524 


NA Not available. 
Data are for fiscal years beginning July 1. 
2Less than 1/2 unit. 


1978-79 


Sources, 1978-79 


gu Other (principal) 
$1,129 $328 United Kingdom $471; Japan $118. 
1,299 844 Trinidad and Tenaga 452. 
732 364 Canada 120; West Germany 107; 
United Kingdom 102. 
15,380 586 Vietnam 10,285; Japan 781. 
19,951 1,026 New Zealand 8,234; Japan 7,989. 
12,591 m West germany 9,284; New Zealand 
33,983 cx Kuwait 8,768; Iraq 8,290; United 
Arab Emirates 5,266. 
5,347 1 gece E Singapore 1,078; Bahrain 
1,327 44 Singapore 983; Bahrain 232. 
3,084 14 Singapore 2,658; Bahrain 343. 
41,050 195 Saudi Arabia 27,224; Singapore 8,228; 
Kuwait 5,598. 
348 105 Netherlands Antilles 146; United 
Kingdom 46. . 
2 (2)  Japanl. 
59 19 China, mainland 19; Japan 10. 
2T 1 Singapore 17. 
632 549 Canada 58. 
24 15 United Kingdom 6. 
$4,296 $3,646 Japan $493. 


3Excludes quantities valued at $13,822,785 in 1977-78 and $17,139,377 in 1978-79. 
‘Ore and concentrate and waste sweepings of platinum-group metals are included with those of silver. 


*Including those of platinum-group metals. 
SExcludes quantity valued at $1,834,000. 


Excludes quantities valued at $242,000 in 1977-78 and $1,960,000 in 1978-79. 


5May include some finished products. 


9Excludes quantities valued at $14,000 in 1977-78 and $55,000 in 1978-79. 


COMMODITY REVIEW 


METALS 


Aluminum, Alumina, and Bauxite.— 
Australia's bauxite and alumina production 
in 1980 declined for the second time in 17 
years, but aluminum production continued 
the upward trend. The decline was attrib- 
uted to industrial unrest at the mine of one 
major producer. For some years Australia 
has been the world's leading producer of 
bauxite from mines located at Weipa, Gove, 


Northern Territory, and the Darling Range. 
Production of alumina, however, decreased 
slightly in 1980 as a result of labor disputes 
at Pinjarra, Western Australia. Slight in- 
creases in output by Queensland Alumina 
Ltd. at Gladstone and by Nabalco Pty. at 
Gove, failed to offset the decline in Western 
Australia. Expanded smelter capacity by 
Alcan Australia Ltd. at Kurri Kurri, New 
South Wales, and Alcoa of Australia Ltd.'s 
smelter at Point Henry, Victoria, resulted 
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in a record output of primary aluminum in 
1980. 

At Weipa, on Cape York Peninsula, Co- 
malco Pty. Ltd. produced about 15% of the 
Western World’s total bauxite output. At 
Comalco, which is owned 45% by Conzinc 
Riotinto of Australia Ltd., 45% by Kaiser 
Aluminum and Chemical Corp., and 1096 by 
the Australian public, output was slightly 
above that of 1979. Both production of 
bauxite and shipments from Weipa in 1979 
were below the level of 1980, owing to an 
industrial dispute that restricted operations 
at the docks. In 1980, the company shipped 
about 9 million tons of bauxite to interna- 
tional markets, principally Japan and Eu- 
rope. The largest single outlet was the 
Gladstone alumina refinery operated by 
Queensland Alumina Ltd. (QAL). Comalco 
supplied the total bauxite demand for QAL, 
which in 1980 totaled about 5.5 million tons. 
All of Alcoa's bauxite output was converted 
to alumina at nearby refineries located at 
Pinjarra and Kwinana, which have a com- 
bined annual capacity of 3.4 million tons. 
Roughly half of Nabalco Pty. Ltd.’s bauxite 
was exported. The remainder was refined to 
alumina in an adjacent refinery at Gove, 
which has an annual capacity slightly in 
excess of 1 million tons. 

Australia’s three aluminum smelters op- 
erated at near capacity levels throughout 
1980, and production increased during the 
year. Production of primary aluminum by 
Alcan and Alcoa was appreciably higher 
than that of 1979. This increase resulted 
from new potlines commissioned in 1979-80 
by both companies. The annual rated capac- 
ities of the three plants were Comalco at 
Bell Bay, 112,000 tons; Alcoa of Australia 
Ltd. at Point Henry, 165,000 tons; and 
Alcan at Kurri Kurri, 68,000 tons. 

Prospects for Australia to occupy a more 
prominent position in the world aluminum 
smelting industry continued to improve. 
Higher prices for crude petroleum have 
made some oil-fired power stations uneco- 
nomic as sources of energy for aluminum 
production. As a result, Australia’s exten- 
sive coal resources were recognized as hav- 
ing valuable potential for thermal power 
generation. Consequently, a number of new 
aluminum smelting ventures, which would 
use power from coal-fired stations, were 
under consideration. Comalco’s 180,000-ton- 
per-year plant at Gladstone proceeded on 
schedule. The project will cost $500 million 
and was scheduled to be onstream in mid- 
1982. Nabalco began a feasibility study for a 
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smelter to use alumina from Gove. During 
July, Alumax Pty. Ltd. finalized land pur- 
chases for the site of its proposed smelter at 
Lochinvar in the Hunter Valley of New 
South Wales, Australia. The smelter is 
planned for commissioning in 1984, with an 
annual production capacity of 236,000 tons 
and a capital cost of $650 million. Alumax is 
controlled 50% by Alumax of the United 
States, 45% by Mitsubishi, and 5% by 
Nippon Steel. Alcoa began a feasibility 
study for a smelter, probably to be located 
in the Pinjarra-Wagerup-Bunbury District 
of Western Australia. Alcoa was con- 
sidering a minimum economic capacity of 
100,000 tons annually, which could be in- 
creased to 200,000 to 240,000 tons. The 
project will depend on the availability and 
cost of power, and involve ultimately an 
expenditure of around $900 million. 

Apart from the smelter developments, 
Alcoa planned to build a $200 million, 
200,000-ton-per-year alumina plant at Wa- 
gerup. Nabalco was modifying its Gove 
alumina plant to produce sandy alumina, 
for which contracts have already been ob- 
tained. The company has also formed a 
subsidiary to make a study of the feasibility 
of establishing a smelter in the immediate 
vicinity of the alumina plant. 

Australia has very large resources of 
bauxite, and production from Comalco’s 
Weipa deposit was a significant source of 
the Western World’s requirements. The 
company’s proved, probable, and possible 
ore reserves at the beginning of 1980 com- 
prised 3 billion tons with a recoverable 
bauxite content of 2.5 billion tons. The 
grade of recoverable bauxite in the 599 
million tons of proved reserves ranged from 
53% to 56% alumina. The alumina content 
in the probable reserves was in the range of 
48% to 56%. 

Copper.—Although the Australian cop- 
per industry showed signs of improvement 
in 1980, output from the various sectors was 
mixed. While mine output and primary 
refinery output declined in 1980, primary 
smelter production increased. Mine produc- 
tion by Mount Isa Mines Ltd. (MIM) in 
Queensland, which accounts for about 75% 
of Australia’s output, increased 6%. Higher 
production was also reported by Mount 
Lyell Mining and Railway Co. Ltd. in Tas- 
mania; Mount Morgan Ltd. in Queensland; 
and Peko-Wallsend Ltd., Northern Terri- 
tory. 

Lower mine output was attributed to a 
decrease in the quantity and grade of ore 
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treated. The decline at refineries was attrib- 
uted to modernization of facilities, at which 
time operations were reduced and produc- 
tion declined. Production at MIM’s refinery 
at Townsville, Queensland, was interrupted 
by commissioning problems after the mod- 
ernization of the tankhouse. The supply of 
concentrates to Electrolytic Refining and 
Smelting’s refinery at Port Kembla, New 
South Wales, was reduced. 

The Townsville copper refinery produced 
120,500 tons of refined copper in 1980. 
Output was marginally lower to enable 
work associated with the $15 million tank- 
house modernization program to be com- 
pleted during the year. The refinery now 
receives unrefined copper from Mount Isa 
in the form of anodes. Conversion of blister 
copper to anodes in the Townsville refin- 
ery's reverberatory furnaces ceased in De- 
cember 1979. Both furnaces were then clos- 
ed down and dismantled. The anode shaft 
furnace, installed to treat anode scrap pro- 
duced in the tankhouse, is fully operational 
and performing to design parameters. 

Peko-Wallsend Ltd. was making plans to 
develop the Gecko Mine at Tennant Creek, 
Northern Territory. The mine is expected to 
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begin production in early 1981, at a rate of 
385,000 tons annually. Concentrate from 
this mine will be smelted in the modified 
Tennant Creek smelter, which was recom- 
missioned in October 1980. Peko-Wallsend 
produced about 16,500 tons of copper con- 
centrate as a byproduct of mining gold- 
bismuth ore at its Warrego Mine. 

Although several old mines could be 
reopened in the early 1980’s the most signif- 
icant copper production may involve new 
developments, in particular, the Olympic 
Dam project in South Australia and the 
Benambra deposit in Victoria. Western 
Mining Corp. (WMC) continued diamond 
drilling at the Olympic Dam project near 
Roxby Downs, where about 15 vertical holes 
were completed during 1980. Several of 
these holes intersected an extensive zone of 
copper and uranium mineralization at 
about 350 meters below the surface, ranging 
between 10- and 250-meters thick, and with 
grades generally between 1.0% to 3.396 
copper with some lead, zinc, and silver. 

Output of the principal copper producers 
in recent years is summarized in the follow- 
ing tabulation: 


Table 4.—Australia: Major copper production, by company 


Company 


Mines: 


Mount Isa Mines Ltd 
Mount Morgan Ltlldldaſddd 
Cobar Mines Pty. Ltddudududu w 


Mount Lyell Mining & Railway Co. Ltd 


Electrolytic Zinc Co. of Australia Ltd. (EZ Co.)) 


Peko-Wallsend Ltd 
Smelters:? 


Mount Isa Mines Ltd -- -------------------—- 
Mount Morgan L tdi 
Electrolytic Refining and Smelting Co. of Australia Ltd. 


Refineries: 


Mount Isa Mines Ltd „ 
Electrolytic Refining and Smelting Co. of Australia Ltd. 


Metal content of ore. 
2Primary blister copper. 

reats concentrates from Cobar. 
‘Primary electrolytic copper. 


Gold.—The increased gold price has stim- 
ulated resurgence in gold prospecting and 
the redevelopment of old mine workings. 
However, Australia’s mine production of 
gold in 1980 was below that of 1979. An 
increase in output by Central Norseman 
Gold Corp. Ltd. and the start of production 
from several reopened mines failed to offset 
decreased production from the Telfer and 
Mount Charlotte Mines, in Western Aus- 
tralia, where ore grades were lower than a 


ems o — — 


Production (metric tons)? 


1978 1979 1980 

e 159,064 152,000 161,000 
zr 4,399 1,91 2,074 
= 8,153 8,1 6,540 
—— 18,444 19,405 16,299 
gu 1,585 1,625 3,120 
is 3,334 4,330 8,172 
- 147,430 152,400 142,000 
ae 4,920 5,800 4,200 

15,721 17,100 17,500 
= 139,943 141,800 120,500 

13,221 13,14 13,300 


year ago. Also, ore grades were lower at 
Tennant Creek since Peko-Wallsend Ltd. 
shifted emphasis from gold to copper pro- 
duction. | 

The Telfer Mine in the Paterson Range in 
Western Australia operated throughout 
1980. The open pit project owned by New- 
mont Pty. Ltd. and Broken Hill Pty. Ltd. Co. 
(BHP), mined about 4 million tons of ore, 
averaging 0.20 troy ounce of gold per ton in 
1980. The ore was completely oxidized, 
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and the gold occurred as discrete particles 
of varying sizes but mostly as fine grain. 
The ore was partially free milling, and up 
to 40% of the gold was recoverable by a 
gravity process. The remainder was re- 
covered by conventional cyanide leaching. 
The Telfer ranks as one of the most import 
gold producers in Australia. 

Several old mines were reopened during 
the year, including Marvel Loch, Comet, 
and Haveluck in Western Australia, and 
Wattle Gully Gold Mines NL in Victoria. 
Kia Ora Gold Corp. NL began production 
from Marvel Loch in May, completed com- 
missioning of a new cyanidation plant in 
July, and near the end of the year 
announced plans to double treatment capac- 
ity to 120,000 tons annually. Reserves at 
yearend were 347,000 tons of ore averaging 
0.27 troy ounce per ton. 

Kalgoorlie Mining Associates (Kalgoorlie 
Lake View Pty. Ltd.-Homestake Gold Ltd.) 
continued to operate the Mount Charlotte 
Mine at Kalgoorlie. The company began a 
rehabilitation program involving repairs 
and additions to the treatment plant at 
Fimiston and the installation of a crushing 
section. A decision to construct a new re- 
fractory ore treatment plant and a new 
shaft to 1,200 meters in depth at Mount 
Charlotte, which would increase mine ca- 
pacity and ultimately replace the two exist- 
ing shafts, was announced. Kalgoorlie Min- 
ing Associates expect to reduce the cost of 
producing gold by about $10 per ounce when 
the program is completed. 

Central Norseman Gold Corp. Ltd., near 
Kalgoorlie, remained Australia’s largest 
gold producer. The company produced ap- 
proximately 125,000 troy ounces of gold in 
1980. Development work continued on the 
No. 4 and No. 5 levels of the North Royal 
Mine, which was the main source of the 
gold production. The company was also 
producing gold from an open pit operation 
near the surface. Central Norseman en- 
countered encouraging diamond-drill inter- 
sections in the program to extend its ore 
reserves at the mine. Ore reserves were 
estimated at 350,000 tons averaging 0.53 
troy ounce of gold per ton in 1979. 

The Warrego Mine (formerly a copper 
mine), operated by Peko-Wallsend Ltd., was 
the only producing gold mine at Tennant 
Creek. The Warrego copper concentrator 
was modified to treat Warrego gold ore. 
During the year, 202,500 tons of gold ore 
was treated, assaying 0.58 troy ounce per 
ton, with gold recoveries of 91.60%. In 1980, 
the company treated 390,300 tons of ore 
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yielding 122,600 troy ounces of gold. 

Wattle Gully near Castlemaine, Victoria, 
was reopened and an ore treatment plant 
was set up. The plant can treat 100,000 tons 
per year of ore and has a potential recovery 
of 85,000 troy ounces of gold. When the 
mine closed it was treating 200 tons of ore 
per week and producing grades of over 1 
troy ounce per ton. 

Newly won gold of domestic origin ac- 
counted for about 77% of Australia’s total 
output in 1980, and refined gold produced 
from imported crude bullion and domestic 
and imported scrap accounted for the re- 
mainder. The Perth Mint, which refines 
crude gold bullion from gold mines in West- 
ern Australia and the Northern Territory 
as well as some bullion and scrap of over- 
seas origin, was the largest domestic refin- 
ery of gold. Other gold refiners were Mat- 
they Garrett Ltd. in Sydney and Engelhard 
Industries Ltd. in Melbourne. Most of the 
crude bullion from Fiji and Papua New 
Guinea was refined by Matthey Garrett. 
Base metal refineries were the only other 
sources of refined gold. In 1980, the Electro- 
lytic Refining and Smelting Co. recovered 
about 12,000 troy ounces of gold from tank- 
house sludges resulting from the electroly- 
tic refining of copper at Port Kembla, and 
BHP recovered about 7,000 troy ounces 
from lead concentrates refined at Port Pi- 


rie, South Australia. 


Iron and Steel.—Despite a decrease in 
world steel output in 1980, Australian pro- 
duction of iron ore rose because of increased 
Japanese purchases. Both domestic pig iron 
and crude steel production declined slightly, 
mainly as a result of industrial disputes. 
Discussions between Australian Pilbara 
iron ore producers and Japanese steel mills 
over proposals to open a new iron ore mine 
in the Pilbara region continued during 
1980. Five areas are in competition as possi- 
ble locations for the new mine. 

As in recent years, most of the iron ore 
was produced in the Pilbara region in 
northwest Western Australia. In this area, 
five major companies produced about 90% 
of Australia’s total iron ore output. They 
were Hamersley Iron Pty. Ltd. (Mount Tom 
Price and Paraburdoo); Mount Newman 
Iron Ore Pty. Ltd. (Whaleback Hill); Cliffs 
Western Australian Mining Co. Pty. Ltd. 
(Robe River); Goldsworthy Mining Ltd. 
(Mount Goldsworthy, Shay Gap, and Sun- 
rise Hill); and Dampier Mining Co. Ltd. 
(Koolan Island and Yampi Sound). In addi- 
tion to the Pilbara region, iron ore was 
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mined at Kollyanobbing by Dampier for use 
in the Kwinana blast furnace. In South 
Australia, BHP produced ore from the Mid- 
dleback Ranges for steel plants in South 
Australia (Whyalla) and in New South 
Wales (Newcastle and Port Kembla). In a 
relatively small project, the iron ore at 
Savage River, Tasmania, was slurried and 
pumped to a pelletizing plant at Port Latta 
for shipment to Japan. 

Production of iron ore by Hamersley in 
1980 totaled a record level of 39.4 million 
tons compared with 32.8 million tons in 
1979. This reflected a more stable industrial 
relations climate and efficient operation, 
particularly in the first half of the year. 
Four cyclones and resultant tropical rains 
caused the loss of 5 days of production at 
the mine in late 1980. The overall recovery 
of salable ore from material mined, at 59%, 
was equivalent to the rate achieved in 1979. 
Recovery will increase when the concentra- 
tor is brought up to full capacity. Output of 
salable ore from Mount Tom Price Mine 
was 24.5 million tons, compared with 19.5 
million tons in 1979. Production included 
10.8 million tons of high-grade fines. Total 
material mined was 41.6 million tons. 

Salable ore production at Paraburdoo was 
14.9 million tons, compared with 12.9 mil- 
lion tons in 1979. Production of high-grade 
fines was 7.4 million tons. Total material 
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mined was 24.8 million tons. The operating 
performance of both mines and the crush- 
ing and screening plants was satisfactory. 
However, productivity for the year was 
adversely affected by longer haul distances 
in the mines. Development of the 4-West ore 
body at Paraburdoo continued during the 
year and production from this ore body 
commenced in December. Commissioning of 
the concentrator continued throughout 
1980. Design expectations have not been 
reached on a continuing basis although the 
plant has operated at design levels over 
short periods. 

In 1980, Mount Newman Mining Co. Pty. 
Ltd., being plagued with numerous produc- 
tion disruptions, produced about 28 million 
tons of iron ore. Sales totaled 32 million 
tons and the quantity of ore in stockpile 
totaled 2 million tons. Mount Newman’s 
newly constructed heavy-media  benefi- 
ciation plant was operational in 1980. The 
total cost of the plant and associated infra- 
structure was about $100 million. The plant 
recovers ore from contaminated waste ma- 
terial and provides Mount Newman with 
greater flexibility to increase capacity at a 
later date. | 

The principal Australian iron ore produc- 
ers and their output in 1980 were as follows, 
in thousand tons: 


Table 5.—Australia: Major iron ore production, by company 


Company Location 


Hamersley Iron Pty. Ltd 
Mount Newman Mining Co. Pty. Ltd 
Broken Hill Pty. Co. Ltd 


Australian reserves of iron ore were esti- 
mated at 35 billion tons, consisting of 25 
billion tons of hematite, with 54% or more 
iron content, and 10 billion tons of limonite, 
with 50% or more iron content. Most of 
Australia's reserves occur in the Pilbara 
region, which accounted for over 9096 of 
production in 1980. New mines in the region 
are being planned since iron ore prices have 
risen. Australian iron ore exporters and 
Japanese steelmakers concluded negotia- 
tions early in the year on prices of iron ore 
for delivery to Japan from April 1980. 
Prices of both lump and fines for delivery by 
major producers were increased by an aver- 
age of about 20% above 1979 prices. 

BHP remained the only steel producer in 


South Australia 
Western Australia 
South Australia 
Western Australia .. . 


Output 
Products E 
1979 1980 
Lump and pellets 32,794 38,900 
Lump __________ 35,000 27,300 
Lump and pellets 4,000 4,528 
Lum 2,000 2,000 
s be ceci s ote ayer ete 1,500 9,400 


Australia, with plants at Newcastle and 
Port Kembla in New South Wales, Whyalla 
in South Australia, and Kwinana in West- 
ern Australia. Production of raw steel in 
1980 totaled 7.8 million tons compared with 
7.5 million tons in 1979. It is estimated that 
115,000 tons of raw steel output was lost 
during the year because of strikes, includ- 
ing 522,000 tons in the second half of the 
year. Total capacity was about 9 million 
tons per year. Despite idle capacity, the 
company was expanding capacity to follow 
estimated future market requirements. Ma- 
jor measures taken to meet changing cus- 
tomer requirements at Newcastle in 1980 
included the commissioning of leaded steel 
manufacturing facilities at Newcastle. 
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Projects still in progress in 1980 included 
the No. 5 coke ovens battery and modifica- 
tions to the coal cleaning plant and steel- 
making shop. At Port Kembla, work on the 
continuous slab caster with vacuum degas- 
ser and modifications to the No. 5 blast 
furnace were in progress during 1980. These 
installations represent large investments in 
the steel industry and in each case provide 
the benefits of the latest technology, which 
should result in quality improvements. 
Work was also continuing on modifications 
of the basic oxygen steelmaking plant. At 
Whyalla, work was continuing on the con- 
struction of the coke oven extensions and 
the installation of a waste-heat recuperator 
on the pellet plant. 

BHP announced in September that it was 
proceeding with plans for the establishment 
of a small steel mill at Geelong, Victoria. 
Detailed engineering studies have been au- 
thorized and negotiations with Government 
officials were proceeding. A steel mill with 
a capacity of 200,000 tons annually was 
planned, and will comprise an electric arc 
furnace to treat scrap available in Victoria. 
The plant will include a continuous caster 
to produce billets suitable for rolling in the 
existing Geelong rodmill, which currently 
receives its billets for rolling from the 
Whyalla steelworks. The rodmill, which has 
a production capacity of 220,000 tons annu- 
ally, produces feed for the nearby plant of 
Australian Wire Industries, which produces 
about one-third of Australia’s wire prod- 
ucts. 

Conzinc Riotinto of Australia and Korf 
Stahl AG of the Federal Republic of Ger- 
many were also studying the feasibility of 
establishing a 200,000-ton steel mill at Geel- 
ong. The mill would have two electric fur- 
naces and use scrap metal as raw material. 

Lead and Zinc.—In 1980, mine produc- 
tion of lead was 4% lower than in the 
previous year. Both Broken Hill and Mount 
Isa recorded lower output in 1980 owing to 


mining of lower grade ores. Production from 


the Tasmanian west coast mines was ad- 
versely affected by a prolonged industrial 
stoppage in the final quarter of the year. 
The sole domestic producer of primary re- 
fined lead, Broken Hill Associated Smelters 
(BHAS) at Port Pirie, operated at a reduced 
capacity throughout the second half of the 
year. 

Mine production of zinc was 7% below the 
record output of 1979. Lower first quarter 
output from Broken Hill Mines, and a drop 
in final quarter production from Rosebery, 
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as a result of a prolonged industrial stop- 
page, accounted for the decline. The three 
primary zinc refineries operated at near 
capacity throughout the year, producing 
slightly less refined zinc than in 1979. A 
worldwide shortage of concentrates resulted 
in a substantial increase in concentrate 
exports, which increased by over 40%. The 
increase came largely from the Broken Hill 
Mines of Australian Mining & Smelting 
Ltd. (AM&S) comprising mainly shipments 
to Japan. Exports of refined zinc were also 
higher than in 1979. 

MIM was Australia’s largest single pro- 
ducer of lead and zinc. About 2.5 million 
tons of lead-zinc ore was mined in 1980 
containing 6.8% lead and 5.7% zinc. Mining 
was concentrated between the 13 level (670 
meters) and the 15 level (730 meters). The 
Mount Isa mining methods of cut and fill 
and open stoping were modified to achieve 
greater ore recovery and better utilization 
of workers and equipment. Drilling of the 
lead-zinc mineralized area continued in 
the northern part of the Mount Isa Mine 
throughout 1980 and some drilling was done 
in the foot-wall region. The drilling in the 
latter area was quite deep, about 1,100 
meters below the surface. As a result of the 
drilling, over 1 million tons of ore were 
added to the zinc and lead reserves. 

Modernization of the flotation section of 
the lead-zinc concentrator was well ad- 
vanced with more than half of the new 
flotation cells of the single circuit installed 
at yearend. The desired levels of metallurgi- 
cal recovery were achieved by the end of 
1980. 

Results of the feasibility study on the 
McArthur River zinc-lead deposit was pre- 
sented to the Northern Territory Govern- 
ment in early 1980. The report indicated 
that development of the large mineralized 
area was not feasible under present eco- 
nomic conditions using presently known 
technology. Feasibility studies commenced 
on the Lady Loretta lead-zinc project, north 
of Mount Isa, held by agreement with 
Triako Mines NL These included metallur- 
gical and rock mechanic studies. 

In 1980, mine output by AM&S and two 
subsidiaries, Zinc Corp. Ltd., and New Bro- 
ken Hill Consolidated Ltd. (NBHO), decreas- 
ed from the 1979 level. The lower output 
was attributed to lower ore grade mined, 
and labor problems, which resulted in one 
work stoppage. Some new mining equip- 
ment was introduced in 1980. The successful 
commissioning of an additional large ball- 
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mill in the NBHC grinding circuit has 
overcome the problems resulting from the 
treatment of large quantities of hard, low- 
grade ore. This has enabled plant capacity 
to be maintained and metallurgical perfor- 
mance to be improved. Installation of the 
new crushing and screening plant at NBHC 
proceeded on schedule. The commissioning 
during January 1980 completed the first 
stage of the 3-year program to extend mine 
life by expansion of production while lower- 
ing the average grade of the ore mined. 

A consortium, consisting of Conzinc Rio- 
tinto of Australia, St. Joe Minerals Corp., 
and Phelps Dodge Corp. of the United 
States, formally inaugurated the Wood- 
lawn, New South Wales, mine project in 
December 1978. Following the commission- 
ing, difficulty was experienced in obtain- 
ing satisfactory grades and recoveries in 
concentrate production from the complex 
ore body. Major deficiencies in plant design 
specifications complicated the task of 
achieving metallurgical improvements. A 
program of capital expenditure was initi- 
ated during 1979 to correct the plant defi- 
ciencies. Although this program continued 
throughout 1980, substantial improvements 
were apparent and steadier plant operating 
conditions were achieved. When operating 
at capacity, the mill would produce about 
120,000 tons of zinc concentrates, 40,000 
tons of lead concentrates, and 35,000 tons 
of copper concentrates annually. Output 
would be divided among the three joint 
venture partners, each of which would ar- 
range its own sales. Diamond drilling in 
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1979 revealed ore reserves of 10 million 
tons, averaging 12% zinc, 4.5% lead, 1.8% 
copper, and 1.8 troy ounces of silver per ton. 

The BHAS refinery operated below capac- 
ity in 1980 and primary lead production 
declined 7%. Operations at Port Pirie bene- 
fited from recent substantial expenditure. 
The tall stack and debismuthizing plant 
were the major projects undertaken. The 
debismuthizing plant was commissioned in 
June 1980 and will allow BHAS to produce 
an increased quantity of 99.99% purity lead. 
In late 1980, production of refined lead was 
augmented by treatment at Port Pirie of 
lead bullion from the Sulphide Corp. In 
addition, the new sinter breaker installed 
allowed the sinter plant to operate at a high 
level of efficiency. 

EZ Industries Ltd. operated two mines, 
Rosebery and Hercules, both located in 
Tasmania. These are zinc-lead-copper depos- 
its in association with gold, silver, and 
pyrite. The combined output of ore mined 
totaled about 653,400 tons in 1980, slightly 
less than that of 1979. The small increase at 
the Hercules Mine was insufficient to offset 
the decline at the Rosebery Mine, where 
more than 85% of the total ore was pro- 
duced. The average grade of ore production 
from all mines was 11.8% zinc, 3.7% lead, 
and 4.3 ounces of silver per ton. Products of 
the concentrating mill were zinc, lead, cop- 
per, silver, gold, and pyrite concentrates, 
which were railed to the Port of Burnie. 

The principal lead and zinc companies 
and the quantities produced during 1978-80 
were as follows: 


Table 6.—Australia: Lead-zinc production, by company 


(Metric tons) 
1978 1979 1980 
Company f 
Lead Zinc Lead Zinc Lead Zinc 

North Broken Hill Ltd 51,080 38,685 52,000 39,400 52,877 39,442 
Zinc Corp. Ltd 79,400 61,000 80,000 ,000 86,240 56,700 
New Broken Hill Consolidated Ltd 61,600 121,000 64,000 127,000 78,240 137,200 
Mount Isa Mines Ltd 127,600 105,540 130,000 109,000 131,390 101,027 
Electrolytic Zinc Co. of Australasia 

Ltd. (Read-Rosebery). 21,500 70,850 22,300 69,700 20,459 70,341 


Manganese Ore.—The Groote Eylandt 
open pit manganese mine, located on an 
island in the Gulf of Carpentaria, accounted 
for virtually all of Australia’s manganese 
production. The mine was operated by the 
Groote Eylandt Mining Co. Pty. Ltd. (GEM- 
CO), a wholly owned subsidiary of BHP. The 
manganese ore occurs as a flat tabular- 


stratum, overlain by lateritic overburden 
up to 24 meters thick. 

GEMCO produced 1.9 million tons of 
manganese ore from this operation, located 
in the Northern Territory, during 1980. 
Exports increased to 1.3 million tons in 
1980, and shipments to most major markets 
increased. The largest tonnage (625,000 
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tons) went to Japan. About 430,000 tons was 
shipped to Europe, 130 tons to the United 
States, and 119 tons to the Republic of 
Korea. The remaining 600,000 tons was 
domestically consumed and processed by 
the Bell Bay plant, operated by Tasmanian 
Electro Metallurgical Co. Pty. Ltd., a sub- 
sidiary of BHP. The plant produced about 
133,000 tons of ferroalloys, exceeding that of 
the previous year by 5%. Approximately 
45,000 tons of ferroalloys were exported in 
1980, compared with 35,000 tons in 1979. 

Most ore for export was sold on a contract 
basis with prices being negotiated between 
buyer and seller. Price increases were nego- 
tiated during the year, but rapid escalation 
of freight rates and aggressive competition 
restricted profitability. 

Currently, all of GEMCO’s mine output is 
sold to the steel industry. However, BHP 
has built a pilot plant at its Newcastle 
research center to test the feasibility of 
producing manganese dioxide suitable for 
the battery industry. This could eventually 
provide an important second outlet for the 
company’s product. 

Australian manganese reserves were esti- 
mated at about 889 million tons in 1980, the 
main part of which was on Groote Eylandt. 
The remainder was located principally in 
the east Pilbara and Peak Hill regions of 
Western Australia and at Pernatty Lagoon 
in South Australia. Known deposits in the 
Northern Territory were subeconomic. 
Large secondary enrichment deposits along 
the outcrop of the Marra Mamba iron for- 
mation in the Pilbara region were being 
evaluated. These deposits were low in silica 
and consisted of about equal proportions of 
high-grade ore (40% manganese) and lower 
grade ores suitable for benificiation. 

Nickel.—The decline in demand for nick- 
el during 1980 caused some producers to 
close plants, and mine output declined by 
5%. By reducing output, producers aimed to 
avoid an accumulation of surplus stocks and 
thereby assist price stability. Increased out- 
put at Agnew, Western Australia, by Ag- 
new Nickel Co. Pty. Ltd., which rose by 
about 74%, and at Greenvale, Queensland 
by Queensland, Nickel Pty. Ltd., up 8%, was 
not sufficient to offset reduced output by 
WMC. Also, production at Spargoville, 
Western Australia, ceased in January when 
economic ore reserves became exhausted. 
Sulfide-based mines in Western Australia 
accounted for 60% of total production, with 
the remainder coming from the Greenvale 


107 


lateritic mine in Queensland. 

At the end of 1980, the Kambalda Mine at 
Kalgoorlie was still the principal nickel 
producer, accounting for more than 55% of 
the Australian production. The Greenvale 
operation in Queensland was the next larg- 
est. The Nepian, Spargoville, and Agnew 
Mines in Western Australia together pro- 
duced less than 10% of the Australian total. 

In 1980, WMC treated 1.3 million tons of 
ore from its Kambalda operations and pro- 
duced 260,000 tons of concentrate contain- 
ing 30,700 tons of nickel. The nickel mining 
and processing in Western Australia is 
WMC’s main income-producing activity. 
The operations comprise nine underground 
mines and a concentrator at Kambalda, a 
nickel smelter at Kalgoorlie, and a nickel 
refinery at Kwinana. WMC also owns 50% 
of the Windarra nickel project consisting of 
mines and a concentrator at Windarra. 
Development of the Mount Windarra Mine 
continued with the aim of resuming produc- 
tion gradually as market conditions war- 
rant. 

In addition to operating the Kambalda 
and Scotia Mines, WMC owned the smelter 
at Kalgoorlie and the refinery at Kwinana. 
The company treated ore and concentrates 
from other mines on a toll basis and also 
smelted the half of Windarra production 
owned by the Shell Co. of Australia Ltd. 
Throughput for 1980 was 263,000 tons of 
nickel concentrate and 67,300 tons of nickel- 
bearing laterite. Expansion of the smelter 
capacity to 450,000 tons annually (concen- 
trate) was completed. 

This was the first full year of operation 
for Agnew Nickel Co. Pty. Ltd. Under agree- 
ment with WMC, concentrate was toll 
smelted to produce nickel matte, which was 
shipped to the United States under an 
agreement with Amax Nickel Inc. The 
transportation of concentrates to WMC's 
Kalgoorlie smelter was interrupted on 
many occasions by road closures owing to 
an abnormally high rainfall between Febru- 
ary and June. The Agnew nickel deposit is 
one of the major sulfide nickel deposits of 
the world, and it is expected to become a 
substantial supplier of nickel. During the 
year, exploration was carried out into the 
mineralized zone below the depth originally 
planned. Exploration so far has been by 
surface drilling only. It was decided to 
extend the exploration shaft beyond the 
original 900 meters planned depth by 270 
meters. This will enable the No. 2 and 
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No. 3 shoots of the deposit to be fully 
explored. When the work is completed it 
will be possible to make detailed plans for 
future production. 

The Greenvale Mine in Queensland, own- 
ed equally by Metals Exploration Ltd. and 
Freeport of Australia Inc., was operated at 
about 75% of the designed capacity during 
1980. The operation, which treats lateritic 
ore (acid leach), has overcome most of the 
early technical problems, but serious finan- 
cial difficulties persist. Operations have 
generated a positive cashflow, but this has 
been totally inadequate to meet the cost of 
servicing the development loans. Some re- 
lief was obtained when the financiers 
agreed to a deferment of interest payments, 
but the financial viability of the whole 
project remains in doubt. 

Some exploration work for nickel was in 
progress, mainly in Western Australia. 
Cliffs International Inc. reported it had 
intersected massive sulfides at Mount 
Keith, Western Australia, assaying between 
1.7% and 6% nickel. The deposit averaged 
3.5% nickel over a strike length of 1,200 
meters and a depth between 100 and 450 
meters. 

Silver.—Most silver was produced as a 
byproduct of lead-zinc mining with gold and 
gold-copper mining making a contribution. 
Total silver production in 1980 was slightly 
below the 1979 output. More than 85% of 
the output came from mines in Mount Isa 
and Broken Hill. Silver was also produced 
as a byproduct of copper mining at Tennant 
Creek, Mount Morgan, Cobar, Woodlawn, 
and Mount Lyell. | 

MIM remained Australia's largest pro- 
ducer of silver. In 1980, about 2.5 million 
tons of lead-zinc ore, averaging 5.7 troy 
ounces of silver per ton, was treated to 
produce 14.6 million troy ounces of silver in 
concentrates. About 87% of the silver was 
recovered from lead concentrates and the 
remainder from zinc and copper concen- 
trates. The lead concentrates were smelted 
to lead bullion at Mount Isa and exported to 
the company's lead refinery at Northfleet, 
United Kingdom, where the silver metal 
was recovered. Over 70% of the zinc concen- 
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trate was exported; the remainder was 
shipped to the zinc refinery at Risdon, 
Tasmania. Silver in copper and lead resi- 
dues from the electrolytic tankhouse slimes 
from the Townsville copper refinery were 
either recovered by Electrolytic Refining 
and Smelting Co. or exported. 

The Broken Hill area remained Aus- 
tralia’s second largest source of silver in 
1980. Production of silver from the lead-zinc 
concentrates in 1980 by several companies 
declined because of plant repairs and a 
lower overall grade of ore mined. The grade 
of ore treated contained 6.3 troy ounces per 
ton of silver, compared with 7.4 troy ounces 
per ton in 1979. Most of the silver produced 
at Broken Hill was contained in lead con- 
centrates, which were treated at the 
BHAS smelting and refining plant at Port 
Pirie. 

EZ Co. produced silver as a byproduct of 
copper-lead-zinc mining at Rosebery. In 
1980, the company treated about 579,196 
tons of Rosebery ore and 74,250 tons of 
Hercules ore. The average silver grade of 
the complex copper-lead-silver-gold ore 
treated was 3.7 troy ounces per ton, margin- 
ally lower than that of 1979. The ore yielded 
132,000 tons of zinc concentrate containing 
334,312 troy ounces of silver, 18,600 tons of 
lead concentrate containing 433,427 troy 
ounces of silver, and 24,000 tons of copper 
concentrate containing 1.4 million troy 
ounces of silver. 

The introduction underground of electric 
powered loaders in stoping operations was 
successfully achieved late in the year. The 
17-level decline operation using diesel- 
powered, rubber tired equipment com- 
menced early in 1980 and progress was 
satisfactory. Mine development totaled 
7,170 meters, compared with 6,967 meters 
for the previous year. 

About 80% of all silver exported in 1980 
was contained in lead bullion; lead, zinc, 
and copper concentrates; blister copper; and 
various slags, mattes, and residues. The 
remainder was exported as refined silver 
and mint bullion. 

Principal producers of silver and output, 
in thousand troy ounces, during 1978-80, 
were as follows: 


Table 7. Australia: Major silver production, by company 


Company 


Electrolytic Zinc Co. of Australasia Ltd 


Mount Isa Mines Ltd 


New Broken Hill Consolidated Ltd ________________ 


North Broken Hill Ltd 
Zinc Corp. Ltd. 


1978 1979 1980 
Se s RI EE 2,481 2,410 2,168 
FF 14.720 14.496 14.592 
FF 2,163 2,200 1,774 
3 3,371 3,412 2,703 
„ 1.155 1.300 1,650 
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Tin.—In 1980, mine production of tin-in- 
concentrates fell 10%, partly owing to in- 
dustrial disputes at Renison, Tasmania. 
Production of primary refined tin was about 
14% below the 1979 level. Although the 
strength of world tin prices in 1980 brought 
prosperity to Australian tin miners, the 
Australian Tin Producers’ Association ex- 
pressed concern that high prices and short- 
age of supplies could encourage technical 
developments to reduce the use of tin. 

Renison Ltd. remained by far the largest 
tin producer in Australia, accounting for 
over 45% of the total production. Produc- 
tion in 1980 was affected by a number of 
industrial disputes and declined slightly. 
The mine is located at Renison Bell, Tas- 
mania, and in 1980 the mill treated 551,105 
tons of ore at an average head grade of 
1.27% tin, with a recovery of 5,135 tons of 
tin in high-grade concentrate. The mill 
recovery of tin metal in concentrates was 
lifted from 71.2% to 73.6%. Renison comple- 
ted construction associated with the expan- 
sion of milling capacity to 850,000 tons 
annually and began commissioning the 
plant. Following successful matte fuming 
trials on low-grade material, a detailed 
engineering study was begun to permit final 
assessment of the feasibility of a fuming 
plant. Renison's combined proved and prob- 
able ore reserves increased 1096 to over 1.3 
billion tons in 1980, but the grade dropped 
from 1.14% to 1.18% tin. The increase in 
tonnage and reduction in grade was largely 
a result of the addition of several million 
tons of lower grade ore added to the re- 
serves. 

Aberfoyle Ltd., Australia's second largest 
tin mining group, wholly owns and operates 
the Cleveland tin mine at Luina, Tasmania; 
the Ardlethan Mine, in New South Wales; 
and the Aberfoyle Mines at Rossarden and 
Storeys Creek, Tasmania. Although the to- 
tal output by the Aberfoyle group declined 
about 14% in 1980, performance at individ- 
ual mines varied. The Cleveland mill 
treated 367,900 tons of ore at at an average 
head grade of 0.47% tin and recovered 1,079 
tons of tin in concentrate. The mill at 
Rossarden treated 49,311 tons of ore to 
produce 178 tons of tin in concentrate. At 
Ardlethan, the mill treated 552,000 tons of 
ore with a head grade of 0.51% tin, and 
recovered 1,714 tons of tin in concentrate. 

Aberfoyle announced that a flotation 
plant would be installed at the Ardlethan 
Mine to increase metallurgical recovery. 
The plant was estimated to cost $3.4 mil- 
lion, and was to be in operation by March 
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1981. 

In June 1980, Greenbushes Tin NL began 
to operate a small electric arc furnace (the 
second tin smelter to begin production in 
Australia) at its mine south of Perth, West- 
ern Australia, treating its concentrates and 
some from the Northern Territory. The 
smelter produces metallic tin and tantalum- 
bearing slags. In October, Greenbushes 
announced a discovery of a large tantalite 
resource with 21.8 million tons of ore assay- 
ing 0.11% tin, and 0.44% tantalum over a 
width of 14.7 meters. At present, this is 
augmented by 9.7 million tons of probable 
ore assaying 0.15% tin and 0.06% tantalum. 
In addition to production of primary refined 
tin, the new smelter produced about 150 
tons of antimonial tin (99.5% tin). 

Associated Tin Smelters Pty. Ltd. (ATS) 
operating at Alexandria, New South Wales, 
was the primary tin smelter. The smelter is 
owned equally by O.T. Lempriere & Co. Ltd, 
Consolidated Tin Smelters Pty. Ltd (Austra- 
lia), and Australian Iron & Steel Pty. Ltd. 
Output of the smelter is limited by the low 
average grade of concentrates currently 
available, and can effectively produce about 
7,000 tons of refined tin. In 1980, production 
by ATS was affected by industrial disputes 
and only 4,700 tons of primary refined tin 
was produced. Plants in Sydney, Wollon- 
gong, and Melbourne produced nearly 500 
tons of secondary tin from tinplate scrap 
and tinplating wastes. 

Titanium and Zirconium.—World de- 
mand for titanium and zirconium concen- 
trates increased during the early half of 
1980, following a protracted period of de- 
pressed demand, low prices, and erratic 
production. Australia’s production of ilme- 
nite, rutile, and zirconium exceeded the 
totals reported for 1979. While production 
in Western Australia decreased by about 
10%, there was a marked recovery in pro- 
duction from operations on the east coast, 
particularly on North Stradbroke Island in 
Queensland. Production of salable-grade 
ilmenite concentrates continues to be con- 
fined mostly to operations in the Capel and 
Eneabba areas of Western Australia. 

Weak demand for rare-earth oxides in the 
United States and Europe resulted in a 
decline in monazite concentrates. Virtually 
all of the rutile, zircon, and monazite output 
was exported, along with about 50% of the 
ilmenite. The remainder of the ilmenite was 
consumed within Australia for the produc- 
tion of titanium dioxide pigments and for 
the production of synthetic rutile. The prin- 
cipal destinations for the products were 
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Western Europe, Japan, and the United 
States. 

A proposal to build a $100 million tita- 
nium metal plant in New South Wales was 
attracting interest from Australian and for- 
eign companies. The proposal was strongly 
supported by the New South Wales Govern- 
ment. New South Wales has abundant ru- 
tile and cheap electricity. 

Australia produces over 90% of the 
world’s natural rutile, about 80% of the 
zircon, 70% of the monazite, and over 25% 
of the world’s ilmenite. The industry was 
divided, generally, into three groups, the 
east coast producers of rutile and zircon, the 
west coast producers of ilmenite and zircon, 
and the new west coast producers of rutile, 
zircon, and ilmenite. On the east coast, four 
main groups (Associated Minerals Consoli- 
dated Ltd., Consolidated Rutile Ltd., Miner- 
al Deposits Ltd., and Rutile & Zircon Mines 
Ltd.) accounted for most of the output. In 
1980, Associated Minerals Consolidated Ltd. 
produced 100,900 tons of rutile, 174,380 tons 
of zircon, and 373,300 tons of ilmenite from 
plants in New South Wales and Queens- 
land. Consolidated Rutile Ltd. produced 
about 30,000 tons of rutile in 1980, but has 
expanded plant facilities and expects to 
produce about 60,000 tons of rutile and 
45,000 tons of zircon in 1981. Production by 
Mineral Deposits Ltd. totaled about 45,000 
tons each for both rutile and zircon. Com- 
bined production by two plants operated by 
Rutile & Zircon Mines Ltd. totaled about 
92,000 tons of zircon and 40,000 tons of 
rutile in 1980. 

On the west coast, two major producers, 
Allied Eneabba Pty. Ltd. and Westralian 
Sands Ltd., supplied most of the output of 
mineral sands in 1980. Westralian Sands 
produced about 394,00 tons of ilmenite. The 
other main products were 36,000 tons of 
zircon, 15,000 tons of leucoxene, and 1,900 
tons of monazite. Allied Eneabba’s output 
consisted of 294,900 tons of ilmenite, 101,500 
tons of zircon, 54,900 tons of rutile, and 
9,000 tons of monazite. Small quantities of 
xenotime and garnet were also produced. 
Three other west coast companies (Western 
Titanium Ltd., Jennings Mining Ltd., and 
Cable Sands Ltd.) also produced titanium 
and zirconium concentrates during 1980. 
Western Titanium’s main product was ru- 
tile, both Jennings Mining and Cable Sands 
produced rutile, ilmenite, and zircon. 

One reason for the involvement of so few 
companies in Australia’s mineral sands op- 
erations was attributed to the declining 
grade of ore reserves. The high-grade depos- 
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its have been mined out, and the mining 
companies have moved toward lower grade 
reserves that require larger and more ex- 
pensive processing facilities. Also, large 
areas containing known reserves of rutile 
and zircon have been precluded from min- 
ing by being incorporated into new national 
parks. Australia’s Bureau of Mineral Re- 
sources estimates that over 40% of identi- 
fiable economic resources of zircon and 
rutile on the east coast were unavailable for 
mining because of environmental consider- 
ations. 

At yearend 1980, proven and probable 
reserves of heavy mineral sands totaled 
about 65 million tons in Western Australia, 
20 million tons in Queensland, and 20 mil- 
lion tons in New South Wales. The content 
of heavy minerals ranged from 1% near 
Newcastle, to 80% at Eneabba. Most pro- 
ducers continued exploration in 1980, and 
most of the activity was in Western Aus- 
tralia. 


NONMETALS 


Diamond.—Diamonds have been dis- 
covered in the Kimberley region of Western 
Australia and a very intensive exploration 
and evaluation program has been under- 
taken. Sampling in 1980 produced about 
48,000 carats. The major group in this 
activity is Ashton Joint Venture (AJV), 
consisting of CRA (56.8%), Ashton Mining 
NL (24.2%), A.O. PTY Ltd. (Australia) 
(4.9%), Tanaust Pty. Ltd. (9.1%), and North- 
ern Mining Corp. NL (5.0%). During 1980, 
the AJV’s activities were centered south on 
Lake Argyle. The Argyle prospect comprise 
a Kimberlite pipe, designated AK1 (surface 
area approximately 45 hectares), and two 
associated alluvial deposits, Upper Smoke 
Creek and Lower Smoke Creek, which ex- 
tend 32 kilometers from the pipe to Lake 
Argyle. Preliminary sampling of the surface 
of pipe AK1 was completed and a program 
of more intensive bulk sampling was 
commenced near the end of the year. A 
drilling program to obtain an indication of 
grades at depth was also commenced. Sam- 
pling from pipe AK1 produced 11,560 carats 
from approximately 2,600 tons of material. 

The Upper Smoke Creek alluvial deposit 
has estimated reserves of 500,000 cubic 
meters containing an average yield of 8 
carats per cubic meter. Approximately 15% 
of the diamonds from the Upper Smoke 
Creek deposit have been assessed as gem 
quality, while the remainder were assessed 
as industrial quality. Sampling of the Lower 
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Smoke Creek alluvial deposits in 1980 resul- 
ted in a yield of 6,050 carats from approxim- 
ately 20,000 tons of treated material. Pre- 
liminary feasibility studies are underway 
on various alternatives for the development 
of pipe AK1 and the Lower Smoke Creek 
deposit. A feasibility study for commercial 
production from the Upper Smoke Creek 
deposit has been completed. No decision to 
mine has yet been made. Initial investiga- 
tions of potential markets for diamonds 
from AJV commenced during 1980 and will 
continue in 1981. 

Phosphate Rock.—The Australian fertil- 
izer industry consumes about 2.6 million 
tons of phosphate rock annually. Aus- 
tralia’s first company to produce and export 
phosphate rock ceased operations in June 
1978, but efforts are being made to resume 
operations. The decision by BH South Ltd. 
to close down the operation of its subsidiary, 
Queensland Phosphate Ltd. at Duchess, 
came after both the Australian Government 
and the Queensland State Government re- 
fused financial assistance to the company. 
When Duchess came into production in 
1975, it was unable to establish long-term 
export sales contracts so essential to its 
economic viability, and it consistently oper- 
ated well below its design capacity of 2 
million tons annually. BH South became a 
subsidiary of WMC in late 1979, and the 
Duchess phosphate project was reviewed. 
Laboratory-scale work towards the develop- 
ment of an economic beneficiation process 
neared completion at the end of the year 
and full-scale field tests were planned. 
Feasibility studies were undertaken with a 
view to recommence shipments of qual- 
ity rock at a rate of 250,000 tons annu- 
ally. Discussions with consumers and the 
Queensland Government were underway. 

In 1978, Queensland Phosphate produced 
250,000 tons of phosphate rock averaging 
32.17% P.Os. Production came mainly from 
the southern area where thicker sections of 
direct-shipping-grade rock gave a more fa- 
vorable waste-to-ore ratio. The performance 
of the treatment plant steadily improved as 
operating techniques were refined and mi- 
nor technical improvements were made. 
The Townsville facilities processed about 
252,000 tons of phosphate rock through the 
dryer. Shipments during the year totaled 
about 275,000 tons. A total of 215,000 tons 
were taken by south and east Asian mar- 
kets and 60,000 tons were shipped to Aus- 
tralian ports. The major share of export 
sales were to Japan, Republic of Korea, 


111 


and Malaysia. Sales to Australia were 
mainly for testing purposes. 

Domestically, Queensland Phosphate will 
have to compete with rock imported from 
British Phosphate Commission operations 
in Nauru and the Christmas Islands. The 
characteristics of rock from these three 
different sources are different and require 
slightly different processing methods. The 
Queensland Phosphate rock had a high 
silica content, was difficult to grind, and 
caused adverse chemical reactions in do- 
mestic manufacturing plants. The Aus- 
tralian fertilizer manufacturers were un- 
willing to undertake the necessary capital 
expenditure in changing from their estab- 
lished source of supply to the Queensland 
material. 

An estimated 11,000 tons of phosphate 
rock was produced in South Australia in 
1980, but the material was not suitable for 
superphosphate manufacture because of its 
high iron and aluminum content and was 
used directly as fertilizer. 

Salt.—In 1980, both production and ex- 
port of salt increased owing to the upturn in 
the world economy. Four major companies, 
Dampier Salt Ltd., Leslie Salt Co., Lefroy 
Salt Pty. Ltd., and Shark Bay Salt Pty. Ltd. 
(all based in Western Australia), produced 
about 8096 of the total domestic output. 
Producers in South Australia, Victoria, and 
Queensland supplied the remainder. Pro- 
duction was by solar evaporation from sea- 
water, saline lake water, and underground 
brines; salt was also harvested from dry 
lake beds. Virtually the entire Western 
Australian output was exported, mainly to 
Japan, while salt produced in Queensland, 
Victoria, and South Australia was generally 
for local consumption. Less than 2% of 
Australia's total output was consumed as 
table salt. 

In Western Australia, salt production to- 
taled about 4.3 million tons in 1980, and 
shipments totaled 3.8 million tons. Dampier 
Salt Ltd. was the principal producer con- 
tributing over 2.8 million tons of salt to the 
State's output. Dampier Salt took over the 
operations previously controlled by BHP at 
Lake McLeod and now operates two subsid- 
iary companies, Dampier Salt Pty. Ltd., 
Dampier Div., and Dampier Salt Pty. Ltd., 
Lake McLeod Div. The Dampier Div. sup- 
plied over 9046 of the total production. Lake 
McLeod was damaged by a cyclone in 
March 1979 and reconstruction work began 
in April and continued throughout 1979 and 
most of 1980. The major components of the 
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reconstruction program were completed 
late in 1980 enabling production of about 
200,000 tons of salt to be achieved prior to 
yearend. The Dampier Salt Ltd. output in 
1980 came from evaporation pans at Lake 
McLeod, north of Carnarvon, where exten- 
sive reserves of evaporites occur in brines 
over a 225,000-hectare area. The strata 
below the lake consisted of a layer of im- 
pure gypsum approximately 2 meters thick, 
underlain by halite (rock salt) ranging in 
depth to 15 meters. The amount of halite 
was estimated to exceed 3 million tons. 

The halite was impregnated with saturat- 
ed brine containing about 21% sodium chlo- 
ride. The brine was extracted from the 
halite bed by large capacity pumps and 
flowed to the crystallizing pan area. About 
25 crystallizer pans, covering an area of 800 
hectares, were used for production. Each 
pan, with salt deposited about 300 millime- 
ters thick, was harvested once a year. Har- 
vesting proceeded throughout 1980 as vari- 
ous pans were cleared in sequence and then 
refilled with brine. 

Cargille Inc. (formerly Leslie Salt Co.) of 
Minneapolis, Minn., United States, pro- 
duced about 1.1 million tons of salt in 1980. 
This solar salt installation consisted of a 
series of concentrating and evaporating 
ponds with associated pumps, a salt wash- 
ing plant, and shiploading facilities. The 
operation involved pumping seawater at a 
rate of up to 180,000 gallons per minute into 
the evaporation ponds. Solar evaporation 
brought seawater to a concentrated brine 
that was nearly the saturation point for 
sodium chloride. The brine was pumped to 
crystallizing ponds where further evapora- 
tion caused the sodium chloride to precipi- 
tate. When the depth of salt in the crystal- 
lizing ponds reached approximately 20 cen- 
timeters the brine was drained off and the 
bed of salt harvested. 

In 1980, Lefroy Salt produced 200,000 tons 
from its operations on Lake Lefroy, where 
reserves were estimated at several hundred 
million tons. Four new crystallizers were in 
use during 1980. 

Responding to increased domestic re- 
quirements, South Australia's salt output in 
1980 was significantly above that for 19779. 
The State's major producers were Imperial 
Chemical Industries of Australia and New 
Zealand Ltd. (ICIANZ), Waratah Gypsum 
Pty. Ltd., Ocean Salt Pty. Ltd., and BHP. 
ICIANZ produced a combined total of 
600,000 tons from seawater by solar evapo- 
ration at Dry Creek in 1980. Waratah Gyp- 
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sum Pty. Ltd. produced around 85,000 tons 
of salt from Lake MacDonnell, while BHP 
produced about 60,000 tons at Whyalla. 
These three companies accounted for about 
1596 of the State's total output. 

Queensland's principal producer was 
ICIANZ, which operated a solar evapora- 
tion project near Rockhampton, utilizing 
underground brine. Production capacity 
was about 150,000 tons annually. In Victo- 
ria, virtually all of the State's output was 
produced by Cheetham Salt Ltd. The com- 
pany operated solar evaporation pans near 
Laverton on Port Phillip Bay, at Lara and 
Geelong on Corio Bay, and at Sea Lake near 
Lake Tyrrel. In 1980, the company produced 
about 115,000 tons of salt. 

Sulfur.—There were no known deposits 
of native sulfur in Australia, but pyrite was 
mined for its sulfur content at several 
locations, and four oil companies have sul- 
fur recovery units. Sulfur was consumed 
mainly (93%) in the form of sulfuric acid to 
produce fertilizer, particularly superphos- 
phate. Approximately 70% of the sulfuric 
acid production was from imported brim- 
stone and 30% was from indigenous raw 
materials, principally zinc, pyrite, and lead 
concentrates. 

Sulfur was also obtained from petroleum 
by Petroleum Refineries Pty. Ltd. (Austra- 
lia) at Altona, Victoria, and Hallett's Cove, 
South Australia; Shell Refining Pty. Ltd. 
(Australia) at Clyde, New South Wales, and 
Geelong, Victoria; Australian Oil Refining 
Pty. Ltd. at Kernell, New South Wales; and 
Amoco Pty. Ltd. (Australia) at Bulwer Is- 
land, Queensland. The combined capacity of 
the plants was up to 52,000 tons per year, 
but the total output from petroleum in 1980 
was about 13,000 tons. 

Only Electrolytic Zinc Co. of Australia 
Ltd. at Rosebery and the Mount Lyell Min- 
ing and Railway Co. Ltd. produced pyrite 
for acid production as a byproduct of base- 
metal mining. Acid from the pyrite was 
produced at Burnie, Tasmania, by North- 
West Acid Pty. Ltd. in which the mining 
companies each have a half interest. The 
production by North-West Acid totaled 
273,018 tons of sulfuric acid in 1980, com- 
pared with 252,539 tons in 1979. Progress on 
construction of the new No. 6 North-West 
Acid plant was maintained and was virtual- 
ly completed at yearend. 

Exploration work continued on pyrite 
black slate occurrences near Port Sorell and 
at Dial Range, both located in Tasmania. 
Tin deposits at Mount Bischoff and Renison 


THE MINERAL INDUSTRY OF AUSTRALIA 


Bell, also in Tasmania, are associated with 
enormous deposits of pyrite and pyrrhotite 
and were being ivestigated. 


MINERAL FUELS 


Coal.—Despite an extended industrial 
dispute in the Queensland coalfields in mid- 
1980, with an estimated 3 million tons in 
lost production, Australian production of 
black coal reached a record level in 1980. 
Increased production from the largest coal- 
producing State (New South Wales) more 
than offset the decrease in Queensland. 
Production also increased in Western 
Australia and South Australia, but 
output in Tasmania remained at 
about the 1979 level. Firm plans were 
announced for the development of several 
new mines in Queensland. According to the 
Australian Joint Coal Board, continued 
growth is expected in the coal industry, 
with domestic demand climb- 
ing from 35 million tons in 1979 to 75 
million to 100 million tons in 1990. Exports 
are forecast to grow to 115 million to 180 
million tons in 1990. 

The consumption of coal rose 4% in 1980, 
mainly as a result of increased electric- 
ity generation in New South Wales and 
Queensland. Black coal exports in 1980 rose 
by 4%, owing to increased shipments of 
steaming coal to Japan from New South 
Wales; exports of coal from New South 
Wales rose by 16% to 23 million tons. 
Exports from Queensland were 20 million 
tons, a 6% decrease from 1979. Japan re- 
mained the main market for Queensland 
coal although shipments were slightly re- 
duced in 1980. 

New South Wales currently produces 
54% of all coal mined in Australia. Produc- 
tion in 1980, was about 51 million tons, 
owing to a substantial increase in output in 
the South Coast district and the Singleton 
North West district. The industry was pre- 
paring for large-scale expansion to serve the 
expanding markets both at home and 
abroad. In 1980, 10 major mines were under 
development, and a number of other mines 
were being planned or under investigation. 
These included a number of large surface 
mines in the Singleton district and propos- 
als by the Electricity Commission for the 
establishment of new underground mines 
near Lithgow and Wakefield. The total 
planned production capacity for these new 
mines was 12 million tons of coal annually. 
A significant proportion of this new capaci- 
ty would serve to replace declining output 
from existing mines. All of these projects 
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were scheduled to be in production by mid- 
1980. 

Output in Queensland, which accounted 
for 41% of Australia's coal production, de- 
clined in 1980 because of industrial prob- 
lems. In 1980, 20 underground and 23 sur- 
face mines were operating in the State. 
The upsurge in surface mining began in 
Queensland in the early 1970's when Utah 
Development Co. (owned 89.2% by Utah 
International Inc. of the United States and 
10.8% by Utah Mining Australia Ltd.) start- 
ed coal production. The company operated 
three open pit coal mines on the western 
side of the Bowen Basin, at Goonyella, Peak 
Downs, and Saraji in the Mackay coal 
mining district, producing over 50% of 
Queensland's total coal output; most of 
which was exported. Development work in a 
fourth open pit mine at Norwich Park, near 
Saraji began in 1980. 

Another Queensland coal producer, 
Thiess Dampier Mitsui Coal Pty. Ltd., be- 
gan a $25 million expansion program to 
boost output at its Moura-Kianga surface 
mine from 3 million to 5 million tons by 
1985. The company also planned to develop 
two new underground mines in addition to 
its two existing underground mines. The 
company has exported coal only to Japan 
but was examining the prospects in other 
markets including the Republic of Korea, 
Taiwan, Europe, the United Kingdom, and 
the Pacific Basin. 

Black coal reserves in Australia were 
estimated at 229 billion tons at yearend 
1980, of this 35 billion tons was indicated 
and 194 billion tons was inferred. Indicated 
reserves were located in New South Wales 
(16 billion tons), Queensland (15.6 billion 
tons) Western Australia (1.8 billion tons), 
South Australia (730 million tons) and 
Tasmania (140 million tons). Substantial 
deposits of coal have also been delineated in 
areas not being mined, notably in the Surat 
Basin (Queensland), at Lake Phillipson in 
the Arckaringa Basin (South Australia), 
and in the Corrabin-Oaklands Basin (New 
South Wales). 

Lignite.—Victoria was the only State 
that produced lignite in 1980. The major 
deposits in Victoria were in the Latrobe 
Valley, 130 to 200 kilometers southeast of 
Melbourne, where the State Electricity 
Commission, at Yallourn and Morwell, pro- 
duced more than 95% of the State’s total 
output. The remainder was produced by 
privately owned mines at Anglesea and 
Bacchus Marsh. Coal was won by large 
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draglines with an excavating capacity of 
2,000 tons per hour. The Yallourn open pit 
produced at a rate of 13 million tons annu- 
ally. Traditionally, production from Yal- 
lourn has been used to produce a high-grade 
solid fuel in the form of briquets for domes- 
tic and industrial use. However, briquets 
were also used as a basis for the production 
of high-grade char, gas, liquid fuel products, 
and other chemical industry feedstocks. 

Research into production of oil from coal 
was being sponsored by several govern- 
ments and private companies. Japanese in- 
terests were reported to be willing to estab- 
lish a demonstration plant for conversion of 
Victorian lignite into solvent-refined coal 
suitable for steelmaking. Establishment of a 
full-scale plant was proposed if the demon- 
stration proves successful. 

In 1980, brown coal reserves were esti- 
mated at 109 billion tons (40 billion tons 
indicated and 69 billion tons inferred). Al- 
though South Australia has some brown 
coal deposits, Victoria accounted for all of 
Australia’s brown coal production and 
about 99% of the country’s reserves and 
resources. 

Petroleum and Natural Gas.—Crude oil 
production decreased compared with 1979, 
but natural gas output was significantly 
higher. The Victorian offshore fields (Bass 
Strait) produced 92.5% of total oil produc- 
tion. The remainder came from Barrow 
Island, Western Australia, and the nearly 
exhausted field at Moonie, Queensland. To- 
tal oil production represented about 70% of 
current domestic requirement. With recent 
discoveries and revised estimates of re- 
serves, it was estimated that this degree of 
self-sufficiency could be maintained until 
the mid-1980's. 

Australian refineries totaled about 223 
million barrels in 1980. Indigenous crude oil 
comprised about 70% and the remainder 
was imported, mainly from the Middle East. 

An annual summary of petroleum indus- 
try statistics produced by the Australian 
Petroleum Exploration Association showed 
that in 1980 a total of 27 development wells 
were drilled, of which 22 were onshore and 
5 offshore. There were 82 exploration wells 
drilled, of which 68 were onshore and 14 
offshore. The total exploration expenditure 
amounted to $300 million. Forecasts for 
1981 showed that 137 exploration wells 
were planned under an exploration budget 
of $460 million and 86 development wells 
were scheduled to be drilled under a $1.2 
billion budget for development. 
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Australia’s massive North West Shelf 
Natural Gas Development Project in West- 
ern Australia continued to move ahead, 
despite the absence of firm export contracts. 
A consortium comprising the BHP Co., 
Shell Co., Woodside Petroleum Co., British 
Petroleum, and California Asiatic Oil Co. 
was continuing a feasibility study that 
could lead to production by 1984. The aim of 
the North West Shelf project is to produce 
gas and condensate from the North Rankin 
Field, pipe it to shore, and process it into 
pipeline-quality gas, liquefied natural gas 
(LNG), and condensate suitable for markets 
in Australia and abroad. In 1979, the Fed- 
eral Government approved the export of 
55% of the current estimated reserves from 
the project. About 6.5 million tons of LNG 
could thus be exported annually over a 20- 
year period. A contract has been signed 
between the consortium and the Western 
Australian State Energy Commission for 
the sale of up to 10.5 million cubic meters of 
gas per day over a 20-year period. This 
would be delivered to customers in the 
southwest of the State through a 1,300. 
kilometer-long pipeline from Dampier. Cur- 
rent estimates of the cost of the project now 
range about $5.8 billion. 

Two new development techniques were 
implemented in the Bass Strait Field during 
the year that could have important future 
implications. The first of these, a subsea 
production installation, was brought into 
operation on the Cobia 2 well and has 
enabled limited production from Cobia in 
advance of the completion of the platform, 
expected about June 1982. 

The second development was the drilling 
of two high deviation wells from the Mack- 
erel platform into a remote section of the 
field to recover oil which would be other- 
wise uneconomic. 

Uranium. - Production of U.O, increased 
in 1980 because Queensland Mines Ltd.'s 
new concentrator at Nabarlek commenced 
production in June. For years, Mary Kath- 
leen Uranium Ltd. (MKU) was the only 
operating uranium mine in Australia. Con- 
struction of, the Ranger Uranium Mines 
Pty. Ltd. project is proceeding and is now 
scheduled to preduce U;O, in late 1981. The 
WMC's Yeelirrie deposit in Western Au- 
stralia has commenced small-scale mining 
for use in a research plant at Kalgoorlie. 
WMC's plant could commence production of 
UO. by 1986. 

MK U produced 834.5 tons of U; O, in 1980, 
similar to the 1979 level of 832.0 tons. While 
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MK0U’s production is expected to be main- 
tained in 1981, the quantity scheduled to be 
delivered is significantly lower. MKU is an 
open pit mine in which ore was mined by 
conventional drilling, blasting, loading, and 
hauling equipment. The mine consisted of a 
series of benches cut into the hill slope to a 
height of 105 meters above the valley floor 
and extends to 60 meters below. The ore was 
processed onsite, and high-grade yellow 
cake was railed from the mine to Brisbane 
and shipped to the United States, the Fed- 
eral Republic of Germany, and Japan. 

Queensland Mines Ltd. (Nabarlek) pro- 
duced 1,006 tons of U;O, during 1980. The 
company has a contract with the Kyushu 
Electric Power Co., and the Shekoku Elec- 
tric Power Co. both of Japan, for the supply 
of UO, during the next 10 years. The 
Nabarlek mill was designed to meet the 
environmental requirements that was 
imposed on the Australian uranium indus- 
try. The grade of ore is about 2% U, O,, and 
was mined by open pit methods. The mill 
has a capacity of 200 tons per day and the 
operation has a life expectancy of approxi- 
mately 10 years. 

In January 1980, the Federal Govern- 
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ment announced the formation of the Ura- 
nium Enrichment Group in Australia. The 
group, comprising BHP, CSR Ltd, Peko 
Wallsend Ltd., and WMC, is studying avail- 
able enrichment technology and the resul- 
tant implications of an enrichment plant in 
Australia. 

Measured reserves in four large deposits 
in Northern Territory total 297,000 tons of 
UO, comprising Jabiluka, 127,000 tons; 
Ranger, 100,000 tons; Koongarra, 15,000 
tons; and Nabarlek, 10,000 tons. The plan- 
ned initial rate of production was 9,000 tons 
per year. 

The Yeerlirrie deposit in Western Aus- 
tralia has measured reserves of 46,000 tons 
of U;O,, the Beverley and Mount Painter 
deposits in South Australia have 16,000 
tons, and the remaining reserves at MKU 
were about 7,500 tons. This total of 366,500 
tons of UO, in seven deposits was consid- 
ered available for immediate development. 
Numerous other prospects were under in- 
vestigation throughout the country. 


d eia d physical scientist, Branch of Foreign Data. 
necessary, values have been converted from 
datralian dollars ($A) to U.S. dollars at the rate of 
SAL 00=US$1.16. 
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The Mineral Industry of 
Austria 


By William F. Keyes! 


The Austrian economy grew at the rate of 
about 3.5% in real terms in 1980, after 
expanding 5.1% in 1979. This was an unex- 
pectedly strong performance, and a growth 
rate higher than that of most industrialized 
countries. Labor-management relations 
were harmonious, and unemployment was 
only about 1.9% in 1980. Economic activity 
diminished somewhat late in the year and 
was expected to continue to decline in 1981, 
along with employment. Like the economy, 
the mining and basic chemical] industries 
showed relatively good results in 1980, ex- 
cept that the repercussions of the interna- 
tional steel crisis were being felt late in the 
year, leading the Austrian Government to 
examine measures to achieve a restructur- 
ing of the domestic steel industry. 

The Government enacted a new Federal 
law (Bergbaufoerderungsgesetz 1979) de- 
signed to promote the domestic production 
of mineral raw materials, which entered 
into force retroactively to January 1, 1979, 
and was to expire on December 31, 1983. 
The law authorizes financial assistance for 
the exploration, exploitation, and continua- 
tion of mining operations, and for environ- 
mental purposes. The legislation is similar 
to the previous law, which was in effect 


until the end of 1977, but a major change is 
the additional inclusion in the types of 
operations eligible of all nonferrous ores 
and any ores used in the production of 
special steels. 

The Austrian Ministry of Trade, Com- 
merce, and Industry finished a draft of a 
plan designed to safeguard the country’s 
raw material supply, about two-thirds of 
which is imported. Of 52 products that could 
pose problems if in short supply, 12 were 
listed as particularly critical, including met- 


-allurgical coal, copper, fluxes for the alumi- 


num industry, manganese, alumina, asbes- 
tos, chromium, fluorspar, molybdenum, 
nickel, phosphates, and prime-grade mica. 
None of the 52 are produced in Austria in 
significant quantities, although, in a sympo- 
sium on raw material supply early in 1980, 
it had been agreed that self-sufficiency 
could be improved to some extent through 
exploration and exploitation of domestic 
raw materials, application of recycling tech- 
niques, and development of new processes 
to conserve and replace materials in short 
supply. The plan, first of its kind in Austria, 
was to be distributed for comment to appro- 
priate sectors of the economy during the 
year. 


PRODUCTION 


Several industries set production records 
in 1979, but by late 1980 demand had 
tapered off, and total minerals output was 
not expected to reach the 1979 level. Index- 
es of mining, nonferrous manufacturing, 


and magnesite were up slightly, but the 
crude oil production index declined. 

Table 1 gives production of minerals and 
metals in Austria for 1976-80. 
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Table 1.—Austria: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum metal: 
/// Se 
Secondarr//· 


Antimony, mine output, metal content of 
concentrate | kk „ 
Cadmium metadlẽélll -- 
Pper: 
Mine output, metal content of concentrate 


Metal: 
Smelter: 
Fim 2552S So ee 
Secondary ----------------- 


Refined: 
Primary AA Ge eee ls 
Secondary®________________~- 


Total. et Sa ea 
Germanium, metal content of concentrates 
kilograms_ . 
Iron and steel: 
Iron ore and concentrate: 
Gross weight |... thousand tons 
Metal content do____ 
Metal: 
Pig iron do- 
Ferroalloys, electric furnace do- 
Crude steil do— 
Semimanufacturess _ do— 
Lead: 
Mine output, metal content of concentrate 


Total ere ĩðͤ A es 
Manganese, Mn content of domestic iron ore 
Tungsten, mine output, metal content of 
con centrale 
Zinc: 
Mine output, metal content of concentrate 
Metal, refined 


U ͥ 0A ³⁰¹-¹u OE I 


))) eC c Cite eR rye 8 
Diatomitee 
Feldspar, crulle 
Graphite, cruleé9́ 
Gypsum and anhydrite, crude... 
Ell ee E thousand tons_ _ 


Sintered or dead-burned _________ do____ 
Caustic calcined _____________ _ do____ 
Nitrogen: N content of ammonia ~_ _ _ —_ _ _ do____ 
Pigments, mineral: Micaceous iron oxide 
Pumice (trassss 


Salt: 
C0 EE ee thousand tons 
In brine 
Evaporated ______________ do- 
Other —— e uA do... 
Totals 2i A8 do ... 


See footnotes at end of table. 


1976 1977 1978 1979 1980” 
88,670 91,815 91,284 92,693 94,393 
49,235 39,773 38,382 41,984 31,926 
512 509 571 662 
29 26 33 34 36 
1,138 — "S __ a 
900 ae - T - 
19,800 21,500 19,800 21,800 26,100 
r20.700 121,500 19,800 21,800 26,100 
7,589 9.707 11,485 8,812 8,788 
21,000 22.000 20,000 24,000 34,000 
28,589 31,707 31,485 32,812 42,188 
4,100 4,000 4,210 4,500 4,500 
3,784 3,449 2.788 3,200 3,200 
1.165 1,069 866 999 986 
3,318 2.965 3,077 3,702 3,485 
8 7 T 9 eg 
4,477 4,093 4,335 4,917 4,624 
3,510 3,348 3.724 3,992 3,818 
4,313 4,292 4,633 4,499 4,916 
6,336 6,315 5,772 5,981 5 400 
9,885 10,536 9,315 10,825 *12,400 
16,221 16,851 15,087 16,806 17,800 
9,800 8,400 7,100 7,500 5,500 
; 10,700 10,500 12,400 11,600 
18,400 19,100 17,600 19,900 17,100 
10,595 64,734 51,351 58,969 58,141 
541 1,116 1,179 1,496 1.495 
17,623 19,702 22,479 20,539 19,117 
16,547 16,744 21,655 23,238 22,102 
81 192 242 305 249 
5,880 5,993 5,735 5,664 5,455 
297,663 464,888 395,103 319,042 504,812 
210,142 212,250 215,695 330,094 340,980 
11,519 74,147 77,000 78,553 83,882 
241,896 268,060 98,546 46,073 61,635 
1,882 242 536 P S 
3,800 3,645 2,886 6,594 10,946 
33,057 35,288 40,501 40,519 36,699 
770,219 "809,101 765,965 798,108 833,417 
95 969 1,016 1,022 099 
927 1,003 982 1,104 1,318 
401 372 421 423 427 
125 123 127 121 132 
456 465 470 520 490 
10,627 9,805 10,560 12,298 10,959 
11,683 8,847 8,944 8,162 8,162 
1 1 1 1 1 
332 323 321 380 410 
245 146 156 208 209 
518 410 478 589 620 
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Table 1.—Austria: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
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Commodity 1976 1977 1978 1979 1980 
NONMETALS —Continued 
Sand and gravel: 
Quartz sand___________ thousand tons 801 872 821 885 878 
Industrial sand- ... Ours 140 NA NA NA NA 
Other sand and gravel ... _ do- 8,092 8,329 9,767 9,900 9,229 
Total sto oett Ee do... 9,033 9,201 10,588 10,785 10,107 
Sodium compounds, n.e.s.:* 
ium carbonate, synthetic do. ... 168 168 170 170 170 
Sodium sulfate, synthetic do... 55 55 55 55 55 
Stone: 
Dimension do— 61 NA NA NA NA 
Quartz and quartzite do- 205 155 203 218 219 
Other, quarry and broken -do____ 1,912 NA NA NA NA 
Total ns do- 2,178 NA 11.772 13,042 13,323 
Sulfur: 
Byproduct: 
Of metallurgy - yy 8,173 7,774 8,836 9,644 8,731 
Of petroleum and natural gas ________ 17,877 24,624 22,586 23,989 18,733 
From gypsum and anhydrite. __________~_ 23,184 26,776 26,775 27,102 23,836 
TOUB| GPE oe 49,234 59,174 58,197 60,735 51.300 
Talc and soaps torre 100,648 103,743 106, 848 116,900 116,708 
MINERAL FUELS AND RELATED MATERIALS 
Coal, brown, and lignite .... .. thousand tons 3,215 3,127 3,076 2,741 2,865 
Buen udi uei EN Pe ee eds OS ce do- 1,615 1,458 1,484 1,686 1,689 
Gas, natural: 
TOSS 2.2 0 eS a million cubic feet 75,721 84,502 85,247 81,647 67,211 
Marketed __________________ do... 69,093 71,630 75280 T €71,850 59,100 
Natural gas liquids, condensate 
thousand 42-gallon barrels. .. 138 170 170 *165 *150 
Oishale — 2 S TTW 930 420 970 1,160 *1,000 
Petroleum: 
Crude ______ thousand 42-gallon barrels. . 13,466 12,462 12,486 12,044 10,290 
Refinery products: 
Gasoline do— 13,422 12,903 13,189 14,934 15,115 
lr. do- 1.135 732 1,003 904 1,053 
Keros ne do- 96 183 ee 84 33 
Distillate fuel oil |... do... 18,345 17,546 19,683 20,978 18,970 
Residual fuel oil ___________ do- 25, 683 23,684 28,560 29,544 28,974 
Lubricants- -------------- do____ 1,221 1,198 1,171 1.211 1.070 
Other: 
Liquefied petroleum gas do 1.334 1.414 1.416 1.833 1,757 
itumen _______~______ do- 2,127 2, 385 2,214 2,284 2,173 
Unspecified ___________ do... 3,364 3,591 3,976 3,766 €3,630 
Refinery fuel and losses do_ ___ 2,313 2,524 3,539 735 656 
Total. «oi ecc eiecti ure do. ... 69,040 66,160 14,151 76,273 73,431 
“Estimated. Preliminary. Revised. NA Not available. 


Table includes data available through July 29, 1981. 
2Excluding clay sand. 


Excluding stone used by the cement and iron and steel industries. 


TRADE 


Diminished demand for Austrian exports 
showed up in the second half of 1980. 
Another cause for concern was the fact that 
the mix of exports continued to be dominat- 
ed by raw materials and semiprocessed 
goods, such as nonmetallic minerals and 
forest products, rather than the higher 


value manufactured products exported by 
other industrialized nations. With huge fuel 
imports, commodities thus dominated Aus- 
tria’s foreign trade. 

Tables 2 and 3 report the mineral trade of 
Austria for 1978 and 1979, the latest years 
for which data are available. 
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Table 2.—Austria: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


Grides and hydroxides including 
artificial corundum _ 


Metal including alloys: 
Serap oe esee oe 


Antimony ore and concentrate 
Cadmium metal including alloys, 
% o ec Se os 


Columbium and tantalum: Tantalum 
metal including alloys, all forms 


Copper: 
Gre and concentrate 
Sulfate 


SS ˙AA ee e 


Gold metal including alloys, worked or 
partly worked troy ounces. _ 
Iron and steel: 
Ore and concentrate except roasted 


Pig iron, ferroalloys, similar 
materials 


Semimanufactures: 
Bars, rods, angles, shapes, 
sections____________ 


Universals, plates, sheets 
thousand tons_ _ 


Hoop and strip_________ 


Rails and accessories 


Tubes, pipes, fittings ___ __ 
Castings and forgings, rough 
Lead metal including alloys, all forms 


Magnesium metal including alloys, all 
forms ce 88 
Manganese oxide 
Mercur 76 pound flasks _ 
Molybdenum metal including alloys, all 
P ²˙⅛»A oso eU uU 
Platinum and platinum-group metals in- 
cluding alloys, all forms 

troy ounces. _ 

Silver metal including alloys: 
Bullion - thousand troy ounces. _ 


Other (powder . .... dos 

Semimanufactures do- 
Tin metal including alloys, all forms _ _ _ 
Titanium oxide 
Tungsten: 

Ore and concentrate 

Metal including alloys, all forme 
Zinc: 

Oxides anes th %¾ A eaa aa: 

Metal including alloys, all forms 


See footnotes at end of table. 


1978 


6 
38,347 


42,570 


65,393 
414 


85 
7,344 


11,312 
430,668 


304,717 


1,063 
82,196 
86,559 
54,980 

162,593 
110,978 
686 


1979 


27 
47,421 
38, 864 
10,306 
12,425 

493 
20 
1,028 
1 


15 


116 
864 


3,242 
20,142 
15,470 


24,214 


2 
13,904 


12,848 
506,501 


366,715 


1,172 
105,488 
118,877 

65,993 
194,084 
12,744 
492 


1,339 


United 
States 


674 


Destinations, 1979 
Other (principal) 


NA. 


Poland 10,036; Italy 6,328; United 
Kingdom 5,994; mania 5,426. 


Italy 24,531; West Germany 14,068. 

West Germany 6,638; Bulgaria 1,149; 
Italy 1,116. 

West Germany 18,644; Belgium 3,800; 

" oon 3,658. 


Czechoslovakia 20; West Germany 5. 
West Germany 960. 
NA. 


NA. 


All to West Germany. 
Italy 859. 


West Germany 1,055; Switzerland 
1,052; United Kingdom 601. 
West German 8, Italy 7,930; 


Hungary 2, 26. 
Italy 3, 3.189 West Germany 2,429; 
France 1, 870. 


West Germany 17,201. 


NA. 


Italy 8,797; Switzerland 3,489; West 
Germany 1,509 


NA. 
West Germany 260,025; Yugoslavia 
107,091; Italy 87,581. 


West Germany 107,299; Italy 90,630; 
Switzerland 39, 455. 


VEU 1955 West Germany 331; 


Italy 119. 
Switzerland 18,430; Poland 16,660; 
West Germany 16, 087. 
Yugoslavia 32,143; Switzerland 
,091; Romania 16,588. 
West German 17, 066; Italy 10,512; 
Switzerland 6, 928. 
West Germany 38, 167; United King- 
dom 28,184; Sweden 25,132. 
West Germany 4,070; Sweden 1 „665; 
Netherlands 1, 483. 
Yugoslavia yos y Italy 120; West 
rmany 4 


West Germany 121 Italy 233. 


Mexico 24; Brazil 
West Germany 209; Belgium 154. 


NA. 


West Germany 2,733; Romania 2,476. 
br Germany 1,365; Switzerland 


NA. 

Yugoslavia 1,051; West Germany 29. 
United Kingdom 50. 

West Germany 25. 


All to United Kingdom. 
NA. 
Hungary 600., 


Czechoslovakia 500; West Germany 
474; Italy 129. 
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Table 2.—Austria: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 : 
a 98 Other (principal) 
METALS —Continued 
Other: 
Ores and concentratee s 78 54 8 West Germany 51. 
Ash and residue containing 
nonferrous metals 64,346 68,290 = 9 49, AT West Germany 15,035; 
pain 2 
Waste and sweepings of precious 
metals including old metals 
kilograms - 137,178 40,698 _. West Germany 40,165; United King- 
dom 302; France 128. 
Oxides, hydroxides, peroxides 1,582 1,044 21 Italy 580; West Germany 415. 
Base metals including alloys, all forms 4,719 2,975 322 United Kingdom 1,190; Italy 1,076. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, 
elo o 2 us ti ee toe 17 11 NA NA. 
Grinding and polishing wheels and 
stones 12,934 12,792 31 West Germany 2,047; Italy 1,294; 
Sweden 967. 
Dust and powder of precious and 
semiprecious stones including 
diamondda kilograms- 2 (3) De NA. 
Asbes tos 80 2 hae NA. 
Cement... ui he Sa ee 29,242 20,631 dts West German 54 15,526. 
CC. 8 5,980 3,406 "ne Hungary 2,660; Italy 322. 
Clays and clay products: 
Crude clays: 
Kaolin (china clay) o 21.271 25, 269 ae Italy 12,338; Hungary 8,565; 
Yugoslavia 3,242. 
Mee. ee 199 155 _. Hungary 40; Trinidad and Tobago 25. 
Products 
Refractory including  nonclay 
brick 168,117 172, 887 648 West 0 30,864; France 20,130; 
Sweden 13,013. - 
Nonrefractory - ----------- 26,280 85,589 aves West Germany 80,072. 
Diamond: 
s FCC value $6,680 $38,674 _. Yugoslavia $37,926. 
er: 
rüde do. _ __ $20,176 $35,907 $31,344 NA. 
Worked__________ carats_ _ (3) 5,000 vue NA. 
Diatomite and other infusorial earth .. .. _ 1,027 1,031 PM Yugoslavia 848; Czechoslovakia 116. 
Fertilizer materials, manufactured, 
phosphatic -~ -------------—-- 38,511 15,077 me sungay 12,468; Czechosiovakia 
Graphite, natural _____________ _ 17,787 17,870 us Foe 9, den West Germany 5,631; 
y 1,1 
Gypsum and plasters |... s 189,752 250,801 -- West Germany 207,670; Italy 15,098; 
Hungary 13,237. 
Limě EMQUE ne Ss ek eats 1,955 1,424 oe West Germany 1,131. 
Magnesite _________________-~ 109,536 112,021 a West Germany 2], 983; Hungary 
13,771; Poland 11, 060. 
Mica, all form 156 312 c Greece 95; United Kingdom 65. 
Pigments, mineral including processed 
Iron oxidee s 6,905 1,188 106 West Germany 2,172; United King- 


dom 1,366; Netherlands 1,002. 
Precious and semiprecious stones: 
Crude excluding diamond 


thousand carats.. _ 11,525 5,8355 60 ge 2,850; Switzerland 
1 ; 
Manufactured including diamond 
do— 10,820 9,600 2,965 West Germany 1,575; Switzerland 
0; Yu oslavia 425. 
PVPS adu eu tu is 44 93 e Spain 35; West Germany 29. 
Salb ae »ĩhü 8 48 90 EM id 87. 
Sodium and potassium compounds, n. e. s.: i 
Caustic potash ______________ (?) 30 um 
Soda ass 2,100 2,665 NA Hungary 2,260; Romania 350; 
garia 6. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous including marble 
and limes tone 76,671 75,222 xx n 1 59,012; Switzerland 
Slatë - x cu A 37 l 27 NA NA. 
Other o oe eS 70,863 44,951 FEM West Germany 44,108. 
Worked: 
Paving and flagstone _ _ _ _ _ 13,114 25,429 8 i 16,538; Switzerland 
Slate te ˖ AAA cu 27 46 NA NA. | 
Other ~- -----------—- 2,942 2,334 129 West Germany 1,871; Yugoslavia 129. 


See footnotes at end of table. 
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Table 2.—Austria: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Stone, sand and gravel —Continued 


Dolomite- -- --------------- 
Limestone except dimension 


artz and quartzite 
d excluding metal- bearing 


Sulfuric acid, oleum ____________~— 


Slag, dross, and similar waste, not 
metal-bearin 


barium, strontium _ _ — 5 
MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black and gas carbon 
Coal including briquets: 
Anthracite and bituminous coal 
including briquets - - -- -- -- - -— 


Hydrogen, e Ges gases bo 
thousand cubic feet. 


Peat including briquets and litter 
Petroleum refinery products: 


Gasoline, aviation and motor 
thousand 42-gallon barrels_ — 


Kerosine and jet fuel do— 
Distillate fuel olli do— 
Residual fuel oil do- 
Lubricants... do... 
Minera A and wax do____ 
Liquefied petroleum gas do- 
Ah. 8 do- 

Total mc do... 


Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 


„Revised. NA Not available. 
1Unreported quantity valued at $3,718. 
2Less than 1/2 unit. 


Unreported quantity valued at $136,896. 


1978 


80 

94 
126,716 
8,111 
81,097 


4,028 


1979 


98,139 
4,905 


42,395 
100 


1,421 
17,179 


United 
States 


Destinations, 1979 


Other (principal) 


West Germany 7,457; Yugoslavia 971. 
LY g 344: West Germany 


NA. 
West Germany 55. 
1 5 aa many 88,890; Switzerland 


2 
Y oslavia 5,512; Italy 4,237; 
zechoslovakia 1,922. 
West Germany 52,029; Italy 13,495; 
Netherlands 7,964. 


va Germany 3,716; Switzerland 


West Germany 36,082; Italy 6,099. 
NA. 


NA. 
NA. 


NA. 
West Germany 11,531. 
Romania 10,981; West Germany 700. 


H 37,554; West Germany 
idi 10,158 Czechoslovakia 6,990. 
y 220 


Yugoslavia 116. 
NA 


Switzerland 2. 
Czechoslovakia 4. 
Czechoslovakia 212; Yugoslavia 98; 
Poland 91. 
Netherlands 130. 
Italy 278; Czechoslovakia 80; 
est Germany 52. 
Y via 40; Poland 6; 
zechoslovakia 5. 


West Germany 8,733; Yugoslavia 
4,578; France I. 1 882. 
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Table 3.—Austria: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


Aluminum: 


Oxides and hydroxides including. 
artificial corundum . -------—- 
Metal including alloys: 
r ana tak i er 
Unwrought_ ------------- 


Semimanufactures _________ 


Antimony: 
Ore and concentrate 
sulfide... .—. E 
Metal including alloys, all forms 


Arsenic trioxide, pentoxide, acids 

Beryllium metal including alloys, all 
l kilograms.. . 

Cadmium metal including alloys, 


Oxides and hydroxides 
Cobalt oxides and hydroxides _____-_-_ 
Columbium and tantalum: Tantalum 

ee including alloys, all forme 


Cop 
Gre and concentrate 
Sulfate vh mA ee es 


Metal including alloys: 
SCrüD ee et le 


Unwrought . ------------ 
Semimanufactures 


Gold metal including alloys, unworked or 
partly worked troy ounces. _ 


Iron and steel: 


Ore and concentrate except roasted 
pyrite thousand tons 


Pig iron including cast iron and 
similar materials! 


Ferroalloys: 
Ferromanganesee 
Ol. eo we 

Steel, primary forme 

Semimanufactures: 


Bars, rods, angles, shapes, 
sections 


Tubes, pipes, fittings - - —- —— 
Castings and forgings, rough 
Lead: 


Ore and concentrate 
Oxides `- s 


See footnotes at end of table. 


1978 


40,226 
217,583 


47,061 
14,891 


29,235 


8 
349 
15,601 


721,390 
43,490 


"288,617 


2,619 
54,424 


115,474 
144,128 


20,525 
55,795 


330,037 


200,517 
164,096 
50,935 


3,830 
23,351 


205,082 
9,264 


4,258 
810 


1,203 
24,510 
821 


1979 


40,231 
210,007 


44,137 
30,663 


42 

147 
431 
23,280 
12,890 
52,541 


137,219 


3,963 
44,854 


134,169 
94,475 


26,275 
61,788 


150,961 


208,435 
182,479 
62,527 


2,020 
27,626 


152,045 
10,081 


6,193 
297 


1,920 


565 


United 
States 


386 


199 


Sources, 1979 
Other (principal) 
NA. 
West Germany 11,053; France 2,714. 
NA. 


West Germany 12,625; Hungary 
6,085; Norway 5, 313. 

west German 18, 046; Switzerland 
6,119; Italy 402. 


All from Canada. 

All from China, mainland. 

Belgium. 70 United Kingdom 20; 
* 


NA. 
West Germany 2. 


Republic of South Africa 25,755; Tur- 
key 9,902; Philippines 5, 809. 

West Germany 226; U.S.S.R. 126. 

Belgium 1. 


West Germany 8; Japan 7; Italy 6. 


West Germany 138. 
"uan 198; Belgium 81; West Germany 


West German ltaly 2.338 11. 606; Hungary 
4,557; Italy 

west German 3, 244 Namibia 2,972; 
Republic of uth Africa 2,468. 

West Germany 29,250; United King- 
dom 6,320; weden 4, 218. 


West Germany 53,563; U.S.S.R. 
38, 163; Switzerland 17,908. 


ML E 1,653; Canada 808; U.S.S.R. 
West Germany 35,431; Yugoslavia 
5,228. 


» 


West Germany 64,389; Bulgaria 
37,580; Czechoslovakia 13,428. 


Romania 31,989; U.S.S.R. 22,111; 
West Germany 12,386. 


Norway 17,045; West 5 5, 421. 
Yugoslavia 13,348, Republic o South 
E 8, 459; Norway 6,832; Sweden 


Poland 33,016; West Germany 30,932; 
Romania 29,297. 


West Germany 95,593; Italy 53,505; 
Switzerland 20, 183. 
West Germany © 87, 192; Italy 22,790; 


West Germany 4 07.48 44, Ce Belgium 4,240; 
9 an 

West Germany 1, 564. 

West Germany 11 079; France 5,072; 
Belgium 4,467. 

West German 83,116; Italy 20,235; 
Switzerland 7, 346. 

n Germany 1 ,046; Switzerland 


Italy 6,198. 
France 100; West Germany 91; 
Switzerland 53. 


Switzerland 988; Hungary 834. 
West Germany 16,187; Yugoslavia 


4,981. 
West Germany 517. 
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Table 3.—Austria: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Clays and clay products: 
Crude clay: 
Benton ite 


Products: 
Refractory including nonclay 
Diek. 8 
Nonrefractory 
Cryolite and chiolite, natural 
Diamond: 
Industrial value 


Worked .. carats _ 
Diatomite and other infusorial earth _ _ _ 


Feldspar imo m a 
Fertilizer materials: 
Crude: 
Phosphatic__________.___ 
Potassic________________ 


Manufactured: 
Nitrogenous _____________ 
Phosphatic ------------- 


Fluorspar ----------------——- 
Graphite, natura] |... 5... 


Gypsum and plasters .. s 
C0000 ͤ 


Mica: ; 
Crude including splittings and waste _ 


Worked including agglomerated 
splittings - - ------------—- 


Pigments, mineral: Iron oxides, processed 
Precious and semiprecious stones: 
Crude other than diamond 
thousand carats_ _ 


Manufactured. --------- do. |... 
Pyrite, gross weint 
Salt including brine salt 


Sodium and potassium compounds, n.e.s.: 
Caustic sda 


a ash 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous including marble 
and limes tone 
Ste 


Worked: 


See footnotes at end of table. 


1978 


40,255 
4,618 


1514 
102, 546 


84,371 


18,084 
259,310 
268 


$80,154 


$174,356 


105,000 
7,206 


5,948 
314,341 
19,231 
3,401 
80,817 
79,328 


271,901 
97,915 


2,070 


6,580 
1,223 


36,155 


9,896 


513 
31,636 


1979 


594 
111,887 


95,798 


19,971 
263,022 
261 


$161,430 


$273,115 


80,000 
7,856 


4,564 
410,100 
16,302 
4,588 
53,479 
100,205 


294,098 
106,488 


9,638 
18,369 
1,710 
4,558 


2,040 
113,186 


250 


106 
3,086 


55,970 


85,151 
1,338 
1,784 


6,024 
1,082 


35,827 


13,406 


426 
34,725 


United 
States 


2,153 


Sources, 1979 


Other (principal) 


os 0 21 A Italy 9,775; 
bio pec en à 
Italy 3,037; 3 2, 725; West 
Germany 6 65. 


West Germany 297; Belgium 50. 

Czechoslovakia 45,398; United King- 
dom 38,783; West Germany 9,256. 

West Germany 53,214; Czechoslovak- 
ia 21,054 


West Germany 13,941; France 1,379. 
Italy 170,165; West Germany 70,188. 
Mainly from Denmark. 


wee’ 7 $67,026; Netherlands 


Belgium $151,706; India $32,765; 
United Kingdom $31,493. 

Israel 45,000; Belgium 15,000. 

Hungary 2,525; Denmark 1,543; 
Czechoslovakia 828. 

Sweden 2,547; West Germany 1,467. 


NA. 

ubi 33 11.338; East Germany 

west Germany 1,751; Italy 1, 675; 
Switzerlan 645 


West Germany 33,912; France P 8 

France 48,577; Luxembourg 29 
West German 12,634. 

West Germany 937. 

West Germany 95, pa Yugoslavia 
2,783; iy 5,250 Crsch 

Hungary 5,250; Czechoslovakia 4 212, 
West Germany 167. 

East Germany 8, 846; West Germany 
6,054; Italy 1 404. 

North Korea 1 215; West Germany 


West Germany 4,176. 
West Germany 1 720; Italy 231. 
A S 5528 Italy 30, 252 Israel 


West Germany 141; Netherlands 39; 
Norway 36. 


Belgium 40; Switzerland 37; West 
Germany 12. 
West Germany 2,927. 


Brazil 26,740; West Germany 16,035; 
Italy 4,260. 

Switzerland 49,530; France 17,735. 

U.S.S.R. 2,589; Italy 515. 

West Germany 46,167; Switzerland 


West Germany 58,468; Switzerland 
15,204; Poland 5,617. 

Italy 566; West Germany 318; East 
Germany 135. 

East Germany 1,282; Italy 228. 


Italy 3,915; West Germany 1,158. 

France 596; West German 251; Re- 
public of South Africa 1 

tay D n Republic of South Africa 


Italy 5,675; Romania 3,568; 
Yugoslavia 1,631. 

Italy 143; Norway 13; Spain 57. 

Italy 28, 120; West Germany 5,066. 
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Table 3.—Austria: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 f 
y coe Other (principal) 
METALS —Continued 
Magnesium metal including alloys, l 
all formis. ---------------—- 1,908 2,249 426 Norway 1,269; Italy-265; West 
Germany 216. 
Manganese: 
Ore and concentrate 520 433 is Netherlands 185; West Germany 184. 
Cd e ono eek 149 129 -— West Germany 59; Canada 30. 
Mercury. 16-pound flasks_ _ 415 690 __ Italy 331; China, mainland 235. 
Molybdenum 
RIMS Bee E 1,375 1,639 M West Germany 40. 
Ni oal including alloys, all forms 87 366 282 Canada 48. 
ickel: 
Matte, speiss, similar materials 1,362 1,533 719 on 470; Netherlands 131; Norway 
Metal including alloys: 
Sra p e ha Senate 263 1,504 291 Czechoslovakia 483; West Germany 
238; United Kingdom 159. 
Unwrought______________ 2,400 2,849 1,009 West Germany 809; Republic of 
South Africa 300; Hungary 266. 
Semimanufactures _________ 627 555 168 West Germany 234; United Kingdom 
58; Sweden 40. 
Platinum and platinum-group metals in- 
cluding alloys, all forms 
troy ounces _ 75,200 38,774 32 West Germany 35,044. 
Rare-earth metals: Yttrium and 
scandiuUUMuukuk 6 170 Eus France 90; Brazil 60; United 
Kingdom 19. 
Silver metal including alloys: 
Bullion - thousand troy ounces. . 1,256 3,757 _. United Kingdom 1,304; West Ger- 
many 1,053; Poland 671. 
Other (powder do- 2) 4 8 Mainly from West Germany. 
m Semimanufactures_ |. __ do- 4,318 2,566 on West Germany oe 
in: 
Oxides and hydroxidees 12 10 cs All from West Germany. 
Metal including alloys, all forms 574 650 ae West Germany 276; Thailand 205. 
Titanium oxides _______________ 10,349 8,964 West Germany 5,779; Finland 823; 
Italy 739. 
Tungsten: 
Ore and concentrate 4,533 4,853 NA NA. 
Oxides and hydroxides 131 167 NA NA. 
Metal including alloys, all forms 492 728 118 Netherlands 132; West Germany 117; 
Belgium 105. 
pranim and thorium: Oxides __ 572 607 100 France 319; India 100; Brazil 25. 
inc: 
Ore and concentrate 1 5,621 E Italy 3,037; Yugoslavia 1,479; West 
Germany 1,105. 
Oxides nn oe %⅛²ꝛ¹0m wm 740 841 ore West Germany 664; France 107. 
Metal including alloys: 
JJ VKA et ee 322 579 bis Hungary 495; Yugoslavia 84. 
Blue powder ____________ _ 843 1,266 aa Belgium 408; Netherlands 294; 
France 241. 
Unwroughhnt 4,080 4,469 ae West Germany 3,137; Zambia 826; 
Belgium 200. 
n Semimanufactures _________ 1,982 1,763 _. West Germany 1,369. 
ther: 
Ores and concentrates |... 10,207 10,757 1,972 Netherlands 3,552; Australia 1,440; 
United Kingdom 954; Chile 748. 
Ash and residue containing 
nonferrous metals 102,681 128,618 756 U.S.S.R. 66,595; Hungary 15,159; East 
Germany 12,626. 
Waste and sweepings of precious 
metals including old metals 
kilograms_ _ 12,669 16.132 __ Switzerland 15,000; Yugoslavia 629. 
Oxides, hydroxides, peroxides |... _ _ 3,804 3,707 74 Republic of South Africa 2,819; 
Netherlands 301; West Germany 
Base metals including alloys, all forms 2,622 3,879 222 U.S.S.R. 2,550; West Germany 236; 
Belgium 192. 
NONMETALS 
Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, 
)).. ͤ(ͤ 8 266 185 cues Italy 83. 
Dust and powder of precious and 
semiprecious stones including 
diamonds . ..... kilograms. . 144 223 185 Switzerland 22. 
Grinding and polishing wheels and 
stone2s2Q 935 1.058 7 West Germany 599; Italy 126. 
Asbestoͤos Llc LL Lc 80,807 23,912 62 Canada 12,060; Republic of South 
Africa 5,043; U.S.S.R. 3,362; 
Italy 3,216. 
Barite and witherite.. 6,976 3,228 Tet 78 rmany 2,439; Czechoslovakia 
Boron materials: 
Crude natural boratess 16,421 16,044 6,031 Turkey 9,888. 
Oxides and acid 851 1,025 n France 559; Italy 369. 


See footnotes at end of table. 
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Table 3.—Austria: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 
á ops Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Dolomite, chiefly refractory grade 4,831 5,633 Er Italy 3,577; West Germany 1,487. 
Gravel and crushed rock ^... 405,025 391,279 E West Germany 368,402; Italy 22,216. 
Limestone except dimension 2,303 2,934 sa West Germany 2, 934. 
Quartz and quartzite.__________ 18,818 20,556 = Mv d 14, 423; Hungary 
Volcanic material (trass) ) 880 985 West Germany 974. 
Sand excluding metal-bearing .. — — — 597,619 586,965 PME West Germany 334,318; 
Czechoslovakia 210,205. 
Sulfur: 
Elemental, all form 101,556 112,082 x Poland 66,579; West Germany 39,254; 
Hungary 4,850. 
Sulfuric acid, oleum |... 1,376 5,023 — un Germany 4,463; Switzerland 
Talc, steatite, soapstone, pyrophyllite .... 2,427 2,746 e Norway 683; France 619; Belgium 
564; Italy 523. 
Other: 
Crd nnb ees 51,284 64,229 1,563 balay tae 28,616; Hungary 
Slag, dross, and similar waste, not m 
metal-bearing !! edi E 50,451 33,818 mc Italy 23,840; West Germany 9,016. 
Oxides and h roxides of magnesium, 
strontium, barium- _ 561 645 m West Germany 641. 
Halogens. --------------—-—- 4,095 6,369 ZA Italy 4,711; Hungary 1,645. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 862 1,796 85 Trinidad and Tobago 1,434; West 
Germany 263. 
Carbon black and gas carbon nn 22,522 26,750 625 West Germany 14,116; Italy 10,059; 
United Kingdom 1 : 083. 
Coal including briquets: 
Anthracite and bituminous coal 
thousand tons_ _ 2,292 2,794 89 Poland 1,031; Czechoslovakia 719; 
U.S.S.R. 712. 
ae of anthracite and bituminous 
hm ees ce St he eee, sa gta, Et 23,286 29,729 T West Germany 29,091; Italy 638. 
Lignite and lignite briquets. |... 510,550 498,084 8 Yugoslavia 214, 792: East Germany 
167,987; West Germany 110,381. 
Coke and semicoke _ _ — thousand tons 919 1,174 a Czechoslovakia 460; West Germany 
353; Poland 261. 
Gas, natural. thousand cubic feet. 98,062 102,507 — U.S.S.R. 101,818. 
Hydrogen, helium, rare gases do- 180,247 128,244 358 1 caman 99,189; Hungary 
Peat including peat briquets and litter _ _ 44,954 54,078 ee West Germany 24,156; U.S.S.R. 
Petroleum: s 
Crude and partly refined 
thousand 42-gallon barrels. .. 59,754 65,601 EN Iraq 26,599; U.S.S.R. 12,648; Saudi 
Arabia 8,308 
Refinery products: 
Gasoline, aviation and motor 
do- 16,219 6,117 KM Italy 2,882; West Germany 2,231; 
ungary 591. 
Kerosine and jet fuel do _ _ _ r59 130 (3) West Germany 70; Czechoslovakia 45. 
Distillate fuel oil do____ 1,386 1,694 (3) us MAR IU 700; Italy 557; East 
rman 
Residual fuel oii _ _ _ _ do_ _ __ 6,748 5,741 abe. est Gèrman Pri 2,022; East Germany 
1,063; Italy 
Lubricants |. ------- do... 939 906 4 N -— 184; West Germany 123; 
ary 
Mineral jelly and wax do- 111 116 (3) "os 0 73; Hungary 19; East 
| erm 
Liquefied petroleum gas do- 684 125 "me "o Germany 339; Hungary 296; 
Other do- 804 729 20 West Germany 348; Norway 27; 
Netherlands 13. 
eee es eee do... 16,950 16,158 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals _____ 21,844 19,202 xxl: West Germany 6,170; Poland 5,338; 


Romania 3, 414. 


TRevised. NA Not available. 


,Including spiegeleisen, powder, and shot. 
2Unreported quantity valued at $15,335. 
3Less than 1/2 unit. 
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COMMODITY REVIEW 


METALS 


Iron and Steel.—Although the steel in- 
dustry set a new record in 1979 with produc- 
tion of 4.9 million metric tons of crude steel, 
declining demand late in 1980 led to produc- 
tion cutbacks of at least 15%. Significant 
financial losses were suffered during the 
year, and according to the chairman of the 
major steel producer, Vóest Alpine Montan 
AG (VAM), prospects for 1981 were also 
unfavorable. VAM at yearend was operat- 
ing at 80% of capacity. 

VAM continued to shift to advanced tech- 
nology. Basic oxygen steel production in- 
creased in 1979 to 4.1 million tons, or 84.9% 
of the total, while continuous casting con- 
tinued to expand its proportion of steel 
produced. The output of electric steel also 
grew 12.7% in 1979, compared with the 1978 
level. 

The Oesterreichische Industrieverwal- 
tungs AG, the state holding company, com- 
missioned a study of Vereinigte Edelstahl- 
werke AG (VEW), the nationalized specialty 
steel producer, from Booz, Allen, and Ha- 
milton Inc. in mid-1980. The report was 
finished early in 1981, and while it was not 
immediately published, its conclusions were 
widely discussed. 

Reportedly, Booz-Allen considered VEW 
to be overstaffed and burdened with identi- 
cal production lines in too many locations. 
The survey proposed the complete closure of 
the Judenburg plant, which employed 1,600 
persons producing rolling mill products, 
springs, and forgings; transfer of production 
of steel bars at Muerzzuschlag-Hoenigsberg 
to Kapfenberg, thus making redundant 450 
workers out of 2,100, but continuation of 
sheet production at Muerzzuschlag; closing 
of departments making high-speed tools and 
heavy forgings at Kapfenberg-Deuchendorf, 
thus idling some 850 out of 7,300, including 
employees of the finishing departments and 
VEW's research center at Deuchendorf, 
closing the casting plant at Ternitz, causing 
550 persons out of 4,000 to lose their jobs; 
closure of the departments for die forgings 
and steel tubes at the Ybbstahl works, and 
transfer of this work to VAM's main plant 
in Linz, at a cost of 300 jobs out of 1,500; and 
transfer of some administrative responsibil- 
ities, including sales, from Vienna to plant 
offices, thus eliminating between 250 and 
500 white collar positions. The Booz-Allen 


plan, if adopted, would reduce employment 
at VEW from 19,000 to about 15,000, or 
20%. 

It was not immediately apparent what 
the ultimate reaction of VEW management 
and the Government would be to the Booz- 
Allen plan, but reaction from workers’ 
councils was strongly adverse and local 
communities appealed to the Government 
to consider the impact on the entire region- 
al economy. 


NONMETALS 


Graphite.—Almost all the graphite pro- 
duced in Austria is amorphous. Production 
from two distinct regions has been declin- 
ing in the past two decades, and is currently 
about 40,000 tons of crude graphite. The 
largest producer, the Kaiserberg Mine of 
Graphitbergbau Kaisersberg Franz Mayr- 
Melnhof & Co., 10 miles southwest of Leo- 
ben, mined graphite containing 40% to 88% 
carbon. Production was largely foundry 
grades with a small production of micro- 
crystalline flotation concentrate. The com- 
pany also operated the Trieben-Hohen- 
tauern Mine 20 miles west of Leoben. 

Production in Lower Austria, near 
Muhldorf and Zettlitz, of a more crystalline 
variety was from old dumps by the firm 


Pryssok & Co. KG. 


MINERAL FUELS 


The 1980 Energy Report of the Austrian 
Trade Ministry was published at yearend. It 
forecast a level of 1985 gross domestic ener- 
gy consumption of 24.9% above 1976, com- 
pared with 35.4% above 1976 estimated in 
the 1979 Energy Report. Nevertheless, the 
overall energy consumption was forecast to 
increase at a rate of 2.7% annually through 
1985 and 2.2% annually from 1985 through 
1990. In 1979, some 67.5% of energy needs 
were met through imports; this figure will 
reach 70% in 1985 and 75% by 1990. 

A major target of Austrian energy policy 
is compliance with the recommendation of 
the International Energy Agency that calls 
for substitution of coal for petroleum prod- 
ucts. Other major goals include exploration 
and exploitation of domestic energy re- 
sources to the largest extent possible, a 
reduction in the rate of energy growth, and 
diversification of foreign supplies. Accord- 
ing to the Energy Report, protection of 
energy supply was accorded the same im- 
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portance, in the public eye, as protection of 
the environment. 

Coal.—Production (all of lignite) contin- 
ued to decline in 1979, by over 10% to 2.7 
million tons, as a result of the 1978 closing 
of the major Fohnsdorf Mine. This level of 
output was expected to continue until the 
new open pit at the Oberdorf Mine at 
Barnbach, in the area of Graz, comes into 
operation, about 1983, at an ultimate 
production rate of 1 million tons per 
year. Study of a possible mine on the 
Hungarian border was underway; both 
developments were being undertaken by 
the Graz-Kóflacher Eisenbahn und Berg- 
baugesellschaft, the Government's larg- 
est coal company. Coal was also produced by 
Wolfsegg-Traunthaler Kohlenwerk AG at 
two mines near Ampfelwang, and by 
Salzach Kohlenbergbau GmbH at Trimmel- 
kam; all three mines are near Salzburg. 

In June, a contract was signed for annual 
deliveries of 1.2 million tons of Polish coal 
for 20 years, beginning in 1983. An Austrian 
coal delegation visited the United States in 
November to discuss possible purchases of 
U.S. coal as part of the Government's policy 
to diversify sources of supply. The only 
Austrian imports from the United States 
hitherto had. been initial small shipments 
from the West Virginia mine purchased 
recently by VAM, the Government's steel 
company. 

Natural Gas.—Natural gas provides 
about 20% of Austria's energy. In 1979, 
almost half of the 4.6 billion cubic meters 
consumed was domestic production, but 
99% of the remainder came from the Soviet 
Union, the highest dependence of any na- 
tion in Western Europe on Soviet gas. 
Reports of irregularities in deliveries of 
these imports caused the Austrian Govern- 
ment to reassure the public that fluctua- 
tions were a result of seasonal factors. 
Austrian officials were also endeavoring to 
obtain Soviet agreement to expand future 
deliveries. | 

Austria has imported natural gas from 
the Soviet Union since 1968, when it signed 
a contract for 1.5 billion cubic meters annu- 
ally until 1990. Subsequent agreements 
were signed in 1974 for an additional 500 
million cubic meters annually from 1978 to 
2000, and in 1975 for a further 500 cubic 
meters annually until the year 2000. The 
present desire of the Austrian Government 
was to obtain a further 1.5 to 3 billion cubic 
meters annually beginning about 1985. Ne- 
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gotiations with the Soviets were focused on 
the price to be paid because the rising cost 
of energy imports had led to an Austrian 
deficit in the bilateral trade account of 
AS6.3 billion?($470 billion) in the first 10 
months of 1980, compared with AS2.9 bil- 
lion ($220 billion) in the same period of 
1979. 

Reserves of natural gas in Austria were 

estimated at about 10.6 billion cubic meters 
(375 billion cubic feet) as of January 1, 1980, 
not including associated gas, which was 
currently about 16% of total production. 
. Petroleum.—The state oil company, 
Osterrerchische Mineralólverwaltungs AG 
(OMV), had six exploratory drill rigs operat- 
ing on existing fields, chiefly in the Vienna 
basin. Two gas finds and one oil find were 
made in 1979; the gas finds were Aderklaa 
West 1, 5 miles northeast of Vienna, and 
Stockerau Ost 2, 12 miles northwest of 
Vienna; the oil find was Wolkersdorf 6, 10 
miles northeast of Vienna. The Zistersdorf 
UT (Uebertief) 1 well, near the Czechslovak- 
ian border, struck gas at 7,544 meters, the 
target depth, early in 1980. 

The Austrian Government during the 
year made several technical changes in the 
terms of concession agreements. Existing 
rights of the companies involved, however, 
were extended until negotiations could be 
completed. OMV was by far the largest of 
these companies, holding 100% interest in 
9,555 square miles. Rohoel-Aufsuchungs 
GmbH had interests in 2,480 square miles. 
A third group, consisting of Vorarlberger 
Erdoel und Ferngas GmbH (51%), Elwerath 
(14.16%), Deutsche BP (11.97%), Preussag 
AG (14.7%), and Wintershall AG (8.17%), 
holds about 385 square miles. Two other 
small tracts, both less than 1 square mile, 
are held by Van Sickle GmbH and by 
Erdgasbergbau Wels. 

Austria's domestic production of crude oil 
declined to about 1.5 million metric tons in 
1980 from 1.7 million in 1979, but the value 
of production rose from AS3.2 billion ($240 
million) to AS4.2 billion ($330 million). Con- 
sumption of petroleum products also declin- 
ed, from 11.7 million metric tons in 1979 to 
11.2 million in 1980. Reasons given for the 
decline in consumption were higher prices 
and a decline in the growth rate of the gross 
domestic product from 5.1% in 1979 to 3.5% 
in 1980. 


1Supervisory physical scientist, Branch of Foreign Data. 

Where necessary, values have been converted from 
Austrian schillings (AS) to U.S. dollars at the average rate 
of AS12.9 = US1.00. 


‘The Mineral Industry of 
Belgium-Luxembourg 


By William F. Keyes! 


By late 1980, the Belgian economy, with a 
gross national product (GNP) of about $120 
billion, appeared headed into a new reces- 
sion, following the downturn in the econo- 
mies of some of its major trading partners, 
particularly the Federal Republic of Ger- 
many, and the upturn that took place in 
1979 appeared to have ended. Added to the 
problems were political instability, with the 
fourth Government (administration) in 18 
months, high unemployment, and Govern- 
ment deficits. | 

Except for coal, Belgium lacks significant 
mineral resources of its own, but the pro- 
duction of steel and nonferrous metals from 
imported ores is important. Both coal and 


steel were in trouble during the year. The 
coal mining industry has been kept viable 
for years by Government assistance and 
continued assistance was anticipated. The 
Steel industry which, with nonferrous met- 
als, added about 2% to the GNP in 1980 
compared with 4.3% in 1974, and 18% to 
Belgian exports, was in serious trouble be- 
cause of the continued imbalance between 
worldwide capacity and demand and be- 
cause of the age, inefficiency, and labor- 
intensiveness of much of the installed ca- 
pacity. The Government devoted a great 
deal of attention to steel during the year, 
and a costly rescue plan was evolving. 


PRODUCTION 


The general production index, which rose 
somewhat to 126.0 in 1979, was 124.0 in the 
first 9 months of 1980; coal was similarly 
Steady at 40.0 in both periods. The index of 
nonferrous metals production rose from 
155.8 in 1979 to 169 in the first half of 1980. 
The steel index declined from 109.1 in 1979 


to 107.0 in the first 9 months of 1980; in 
September it reached the extraordinarily 
low level of 71.0 (all indexes are based on 
1970 — 100). 

Production of minerals and metals in 
Belgium from 1976 to 1979, and estimates 
for 1980, are given in table 1. 
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Table 1.—Belgium: Production of mineral commodities? 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979P 1980* 
METALS 
Aluminum metal, secondary only: ----- 2,600 3,600 3,579 4,593 4,700 
Cadmium, smelterrrrr „ 1,200 1,440 1,164 1,440 31,500 
Copper: 
lister: 
Primar 14, 000 13,000 9,000 11,500 1,500 
Secondary 58, 000 48,600 46,900 47,800 50,000 
ir tees 72,000 61,600 55,900 49,300 51,500 
Refined, primary and secondary, including 
alloys -ocne na a 8 425,000 464,700 388,600 368,800 3373,500 
Iron and steel: 
Iron ore and concentrate thousand tons 63 47 43 ENT mS 
Pig iron ------------------- do— 9,877 8,924 10,260 10,776 39,849 
Ferroalloys: Electric-furnace ferromanganese 
HON M 84 55 87 90 85 
Steel: 
Crüde o oRRD EE do... 12,145 11,256 12,601 13,442 312,320 
Semimanufactures do... 9,588 9,387 10,518 10,354 39,516 
Lead metal 
PRIMACY cesedin ⁰ eS 106,000 104,000 104,200 80,200 90,000 
Secondary. ~ - - - - -- --------------- 15,524 18,796 20,840 33,200 25,000 
r te A eA E Ere 121,524 122,796 125,040 113,400 115,000 
Selenium®_________________ kilograms. _ 60,000 60,000 60,000 60,000 60,000 
Tin metal: 
Primary as ok y ys 4,068 3,520 3,295 2,165 3,000 
Secondary- - - - - ---------------—-- 1,992 1,484 1,901 1,743 1,600 
// ³˙¹·ꝛ--w--w 6,060 5,004 5,196 3,908 4,600 
Zinc 
Slab zinc 
Primary LI Lum AA er Lt 234,148 241,628 233,916 256,720 250,000 
Secondary (remelted zinc -------- ,500 ,600 6,600 5,000 : 
Total 2-2 t Lt 241,248 258,228 240,516 261,720 255,000 
Zinc powder- --------------------——- 42,420 632 32,904 : ; 
Other, nonferrous: 
Precious metals, unworked, n.e.s.* 
thousand troy ounces. . 30,637 29,313 29,732 29,732 30,000 
Base metals, unspecified |... 6,004 3,432 €2,576 NA NA 
NONMETALS 
Cement, hydraulic thousand tons_ _ 7,504 7,764 7,576 7,703 7,700 
Clays: Kaolins do- 120 120 120 120 120 
Gypsum and anhydrite, caleinee dd 219,708 167,436 183,492 192,936 190,000 
Lime and dead-burned dolomite: 
Quick line thousand tons - 2, 304 2,316 2,304 
3,354 3,300 
Dead-burned dolomite do— 209 172 167 
Nitrogen: N content of ammoniaa _ _ _ — do... 539 584 492 531 3538 
Phosphates: Thomas slag, gross weight | do 972 841 853 1,052 1,000 
Sodium compounds: 
ium carbonate _ - -- -------------- 351,456 441,444 427,443 €435,000 435,000 
Sodium sul fate 310,000 ; 250,000 250,000 250,000 
Stone, sand and gravel: 
Calcareous: 
Dolomite thousand tons - 2, 685 2,524 3,489 3,354 3,300 
railed C111. ea ee Bone do.... 24,156 29,076 21,048 29,084 29,000 
arble: 
In blocks cubic meters. _ 2,340 3,048 3,612 3,053 3,000 
Crushed and other ____________ 4,944 3,132 5,508 2,511 2,800 
Petit granite (Belgian bluestone): 
arried.. __________ cubic meters 139,800 679,656 693,024 679,654 650,000 
„ Si ed do- 67,944 292 71.328 68,288 60,000 
Work ed do.... ; 9,612 11,856 9,608 10,000 
Crushed and other --------—- do____ 626,916 577,080 554,160 577,076 550,000 
Porphyry, all types thousand tons. _ 6,288 5,126 5,874 5,926 6,000 
Quartz and quartzite ________________ 311,422 244,580 315,179 244,580 250,000 
Sandstone: 
Rough stone including crushed 
thousand tons 2,267 2,494 2,303 2,494 2,400 
Paving and mosaic stone 894 
2,845 19,272 31,072 25,000 
Othér ß crue 40,773 


See footnotes at end of table. 
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Table 1.—Belgium: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity? 1976 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Sand and gravel: 
Construction sand ........ thousand tons... 9,744 
Dredged sand sand. ll do____ 1,044 
sand do- 1.236 
Dredg sand. Se a do____ 1,620 
Other sand_ ______________ Occ. 2,244 
Gravel, dredged.. - - --------— o- 6,912 
Sulfur, byproduct: 
Elemental- -—---—------------do___ 35 
Other form do____ 183 
ff 5 Loci c do- 218 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black® ______________________ 2,000 
Anthracite ___________ thousand tons 1,126 
Bituminouhns _ do- 6,112 
Total oe ae Set do... 7,238 
Coke, all types do- 6,216 
si briquets, all kinds do- 166 
as: 
Manufactured million cubic feet 25,165 
Natural -—---------------—— do... 1,186 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels . 33,448 
Jet fuel oon • n cueena do- 8,544 
Keros ine do____ 302 
Distillate fuel oil do... 67,677 
Residual fuel oi!!! do... 68,558 
LubricantT ~~ ___~_~- 0 107 
Other oo ete do____ 25,634 
Refinery fuel and losses do— 8.195 
Total- cut a ee do... 213,065 


*Estimated. Preliminary. ‘Revised. NA Not available. 
1Table includes data available through June 23, 1981. 


1977 


1978 


5,963 
6,591 
125 
8 


40,928 
,968 
521 
80,038 
71,735 
616 


19,040 
13,086 


237,938 


1979P 


88,043 
68,039 

686 
32,004 
12,096 


240,426 
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1980* 


In addition to the commodities listed, Belgium produces a number of other metals for which only aggregate output 


figures are available. These aggregates are included under “Other nonferrous metals." 


Reported figure. 


*Known to include gold and silver and may include platinum-group metals. 
5Derived by subtracting aluminum data from a reported total for unspecified base metals. 


TRADE 


Belgian minerals trade is detailed in the latest for which complete data are 
tables 2 and 3 for the years 1978 and 1979, available. 
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Destination, 1979 
Commodit 1978 1979 ; 
d aes Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 689 4,531 Et West Germany 4,467. 
Oxide and hydroxide ------------- 185 1,151 NA France 625. 
Ash and residue containing aluminum- .. _ 5,475 7,508 -- West Germany 6,170. 
Metal including alloys: . 
o i os 28,726 33, 532 NA France 14,342; West Germany 8,850; 
Netherlands 7,063. 
Unwrought 2.24.22 5 40220558 10,185 10,842 NA West Germany 5, 303; France 4,642. 
Semimanufactures : 242,534 23,857 France 52,470; West Germany 40, 646; 
Netherlands 26,435. 
Antimony: 
Ore and concentrate Hes 5 apes NA. 
Metal including alloys, all form 52 6 peas NA. 
Beryllium metal including alloys, all forms 
kilograms. _ 500 14 "- NA. 
Cadmium metal including alloys, all forms 735 809 195 West Germany 271; France 192. 
Chromium: 
Chromite o 8 447 19 8 NA. 
Oxide, hydroxide, triox ide 50 97 NA NA. 
Metal including alloys, all forme 422 509 NA West Germany 263; United Kingdom 69; 
Cop France 59. 
re and concentrate 3,443 733 NA ether nace 282; West Germany 206; Den- 
mar 
Copper sulfate |... 12,359 13,095 NA Netherlands 2,938; West Germany 2,760; 
Denmark 1 496. 
Ash and residue containing copper 1.479 1,886 e France 841; West Germany 502; United 
Kingdom 216. 
Metal including alloys: 
TaD ERROR ee ee 19,912 26,846 NA West Germany 12,140; France 5,821. 
Unwrought ___________-_--~- 313,376 306, 934 1.681 France 106,317; West Germany 76, 502. 
du Semimanufactures___________ _ 282,534 282. 518 15,276 France 107,408; West Germany 77,421. 
Waste and sweepings 
value, thousands- _ $109 $806 E Netherlands $457; West Germany $349. 
Metal, unworked or partly worked 
thousand troy ounces. . 894 583 1 Switzerland 315; United Kingdom 113; 
West Germany 110 
Iron and steel: 
Ore and concentrate, except roasted pyrite "83,851 3, 172 _. NA. 
N DYTE 6n %˙¹-m eee a T153,437 154,153 NA West Germany 144,883. 
etal 
Scrap _________ thousand tons 532 550 NA West Germany 225; France 177. 
Pig iron including cast iron do- 37 23 NA . 9; West Germany 8; France 
Sponge iron, powder, shot 351 776 NA West Germany 136; France 128. 
Spiegeleisen - - ------------—- 235 61 Ew NA. 
Ferroalloys: 
Ferromanganese 
thousand tons_ - 30 44 NA France 21; West 5 14. 
MNT CEENENC ES do- 42 46 NA West German 6: France 2; Italy 1. 
Steel, DEMAY form do... 2,676 3,224 NA d E 1,475; est Germany 696; Italy 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
do ... 4,172 4,171 424 West Germany 1,046; France 613; Nether- 
lands 474. 
Universals, plates, sheets 
do. ... 5,239 5,414 235 France 1,390; West Germany 1,276; 
Netherlands 590. 
Hoop and strip- -- ___— do_ ___ 770 800 (1) dos 5 327; France 209; Nether- 
an à 
Rails and accessories do 81 86 7 France 21; Italy 18; Netherlands 2. 
|i. MEMOREM E do_ ___ 465 476 52 West Germany 98; France 78; Nether- 
lands 46; Italy 27. 
Tubes, pipes, fittings |... do- 357 370 6 ba Germany £ 85; Algeria 63; Nether- 
an 
Castings and forgings, rough 
do... 11 13 1 Netherlands 6; West Germany 4. 
Total -— do- 11,095 11,836 
Lead: 
ds Yd concentrate 25 1.196 EE: All to Romania. 
SE CE 88 5,778 5,406 NA Netherlands 2,583; West Germany 1,733. 
Ash and residue containing lead „568 4,678 8 gor Pe ,640; France 1,366; West Germany 
Metal ay inic uding alloys: 
Ser) E 15,653 22,531 NA France 15,886; West Germany 3,742. 
Unwrought ________________ 85,987 74, 180 2.539 West German; 19,331; N etherlands 
17,970; U.S.S.R. 10,353. 
Semimanufactures . 5,716 6,597 NA Netherlands 5,062. 


See footnotes at end of table. 
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destination, 1979 


Commodit 1978 1979 ; 
d pied Other (principal) 
METALS —Continued 
greene metal including alloys: 
)))) ĩͤ ete ee acr 368 524 115 Netherlands 125. 
Unwrought and semimanufactures_ _ _ _ _ 145 3 NA NA. 
ganese: 
Ore and concentrate 11.324 6,107 NA Onea Pingdom 2,840; Netherlands 2,157; 
taly 554. 
Metal including alloys, all form 16 26 NA NA. 
Mercur 76-pound flasks — 1,633 516 NA NA. 
3 
and concentrate 5,872 5,945 NA un Germany 1,688; Italy 1,310; Austria 
Metal including alloys, all form 121 177 6 Netherlands 76; United Kingdom 35; West 
Germany 31. 
Nickel: 
Ore and concentrate... 1 ies 
Matte, speiss, similar materials 1 1 _. NA. 
Metal ‘including alloys: 
JJ . ·öõÄͤ 1⁵¹Cl 8 1.220 1,656 129 India 682; West Germany 526. 
Unwroughngnt 331 406 20 West Germany 149: United Kingdom 80; 
Poland 48. 
Semimanufactures 1.902 1,040 NA West Germany 35; United Kingdom 13. 
Platinum-group metals including alloys, all 
forms conn troy ounces__ 117,668 113,239 27,196 West Germany 42,711; France 16,507; 
Netherlands 13,992. 
Selenium, elemental... . ... kilograms__ 157,200 NA NA NA. 


Silver metal including alloys, all forms 
thousand troy ounces... 20,994 21,262 2,491 United Kingdom 6,112; France 3,346; 


" Switzerland 3,106. 
in: 
Ore and concentrate 56 75 "EE ru 56; France 19. 
Oxide uox kilograms__  *1,200 300 E A. 
Metal including alloys 
sid c.l MNA 8 149 92 tum Netherlands 34; West Germany 12. 
Unwroughgnt 2,417 2,372 NA France 770; West Germany 415; Nether- 
lands 347. 
Semimanufacturess 71 23 NA Netherlands 9; Burundi 7. 
Titanium: 
Ore and concentrate 3 "- 
ON -eraa ³⁰ sime 28,457 23, 304 1,672 „ 8,613; Italy 2,118; France 
Metal including alloys, all form 164 191 NA 1 N 68; France 18; Nether- 
an : 
Tungsten: 
Ore and concentrate 45 9 NA NA. 
Metal including alloys, all form 215 159 NA Netherlands 70; West Germany 69. 
Uranium ore and concentrate 547 403 eee All to France. 
Vanadium oxide 105 211 NA Czechoslovakia 121; West Germany 36; 
United Kingdom 36. 
Zinc: š 
Ore and concentrate 11,676 60,645 NA France 47,803. 
ö; ceo oic zer ceu ts 4,862 7,119 NA France 1 753. Hungary 1, 254; West Ger- 
many 1 247. 
Ash and residue containing zinc 42,685 34, 727 NA France 14, 009; West Germany 13, 400; 
N etherlands 514. 
Metal including alloys: 
Sl C 4,147 5,369 NA Netherlands 2,343; France 2,070. 
Blue powderrr 18,405 18,765 NA West Germany 11, 634: France 1 ,110. 
Unwrought ________________ 187,102 193,626 10,305 West Germany 76, 748; France 48, 925. 
od: Semimanufactures .. . 9,108 9,294 17 West Germany 5, 019; Netherlands 1 958. 
er: 
Ores and concentrates: 
Of niobium, tantalum, vanadium, zir- 
e o ek 51 79 NA West Germany 40; Japan 2. 
Of precious metals |... kilograms_ _ 200 NA NA NA. 
k metals, n. ess 72 3,427 NA West Germany 3, 426. 
Ash and residue containing nonferrous 
metals, n. e 43,969 60, 384 NA e 47,494; West Germany 
Waste and sweepings of precious metals, 
nes ss ‘value, thousands . $7,421 $5,256 EN uer Hingdom $3,546; West Germany 
Oxides, hydroxides, peroxides of metals, 
CCC 2,486 2,807 260 Netherlands 1,113; West Germany 453; 
France 201. 


See footnotes at end of table. 
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 United 
States 
METALS —Continued 
Other —Continued 
Metals including alloys, all forms: 
Metalloids: 
1 and arsenic 24 22 NA 
See er Rec ee, ꝛ 119,686 162,617 (1) 
Alkali, alkaline-earth, rare-earth 
metals 69 20 NA 
Pyrophori alloys - - - ---------- 1 "- 
Base metals including alloys, all forms, 
MeS occore e ie ee Cus 293 307 31 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc _ — 245 1,137 NA 


Dust and powder of precious and semipre- 
cious stones, natural and manufactured 


kilograms_ . 958 1,080 318 
Grinding and polishing wheels and stones_ 2,381 2,358 NA 
Asbestos ~- --------------——-———- 221 130 NA 
Barite and witheritTe 408 429 NA 
Boron materials: 
Crude natural borates.... .. 9,503 13,982 NA 
Oxide and acid . . . 423 242 NA 
Bromine _______~____~___________-_ 138 412 NA 
Cement thousand tons 2,762 2,871 7 
Chalk- 5 cues oe tet mee ee eee 64,813 57,203 NA 
Clays and clay products (including all refrac- 
tory brick): 
Crude: | 
Bentonite _________________ 8273 11,574 NA 
Kaolin _~~__~_~_~_~_~_~ ~~ ee 3,175 20,345 NA 
Otheenßrſyrnr, 3,663 20, 661 NA 
Products: 


Refractory (including nonclay brick) . 96, 215 107, 505 NA 
Nonrefractory_— value, thousands . $53,459 $51,205 NA 


Cryolite and chiolite. _______________ 16 50 m 
ae 
"Unwonked NA MER thousand car ats 24,564 22,370 NA 
Worked. |... do... 3,077 2,875 711 
Industrial: 
Unworked |... do- 8,641 9,140 2,096 
Worked. .. .. do__ 9 11 NA 
Diatomite and other infusorial earth_ — _ — _ _ 3,567 1,350 NA 


Feldspar, leucite, nepheline, nepheline syenite 8,543 7,462 NA 
Fertilizer materials: 


Crude: , 
Nitrogenouns _ 9,816 11.999 NA 
Phosphatic. - - -------------—- 14,203 18,434 NA 
Potassic, KiOcontent __________ 138 566 De 
Manufactured: 
Nitrogenous, Na content 
thousand tons 516 486 5 
Phosphatic, PzOs content do 280 276 NA 
Pot assic, K3O content do... 283 303 . NA 
Other including mixed - do_ ___ 1,641 1,728 NA 
Ammonia ____~_~___~___ ~~ ee 84,791 94, 507 NA 
Fluorspar e e SOUPE RANDE dS 4,540 4,984 "m 
Graphite, natural ________________ _ 68 49 mgs 
Gypsum and plasters _______________ 54,905 97,048 NA 
MN eC 590,408 662,265 NA 
Magnes ite 3,594 4.696 NA 


See footnotes at end of table. 


Destination, 1979 
Other (principal) 


West Germany 12; France 7. 
Netherlands 112, 568; France 38,745. 


NA. 


"nos Germany 112; Austria 92; Finland 


NA. 


United Kin en 192; Israel 83; Nether- 
lands 74; n 61. 

France 1, 440; West Germany 278; United 

" Kingdom 259. 


NA. 
1 0 Germany 6, 476; Netherlands 6, 269. 


Netherlands 398. 
Netherlands 1, 681: West Germany 364; 
France 256. 
ae 15,403; West Germany 
3,828; Saudi Arabia 1,166. 


West Germany 5,113; France 4,300. 
West Germany 17 ,034; Netherlands 1 ,818. 
Netherlands 19, 004. 


France 51,860; West Germany 23,456; 
Italy 8,857. 

West Germany $17,191; Netherlands 

M pon France $9,538. 


United Kingdom 50 733; India 7,279; 
Switzerland 2, 87 

Hong Kong 351; West Germany 308; 
Switzerland 301. 


United Kingdom 3,010; Ireland 1,559; 
West Germany 596. 

United Kingdom 6; Switzerland 3. 

Netherlands 1,082; France 112. 

Netherlands 7 367. 


Italy 6,115; West Germany 4,752. 
West Germany 7,179; France 5,500. 
Netherlands 544. 


France 165; West Germany 114. 

France 147; West Germany 91. 

France 77; Norway 42; Netherlands 19. 

France 907; West Germany 281; United 
Kingdom 10. 

France 86,947. 

NA Germany 4,818. 


West 11 48,540; Netherlands 
37,795. 


Netherlands 565,499; Ivory dd 3,505. 
France 2,115; West Germany 24 241 
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 United 
States 
NONMETALS —Continued 
Mica: 
Crude including splittings and waste 94 160 NA 
Worked including agglomerated splittings 2 (1) NA 
Pigments, mineral, including processed iron 
rr ee esL 9,055 11,633 NA 


Precious and semiprecious stones: 
Natural, except diamond: 


Unworked .. . . grams. . 6 213 NA 
Worked: 
Gem kilograms - 3,980 2,553 NA 
Industrial do- (1) (1) NA 
Manufactured __________-__ do... 299 1,695 25 
Pyrite, weight ________________ 53 5 NA 
Salt and brines - - - ---------------- 139,471 144,224 NA 
Sodium and potassium compounds, n.e.s____ 43,656 53,846 NA 
Store, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous 2 -- 583,981 600,716 NA 
§Ä⁵êuw 8 4,642 6, 278 NA 
OUNCE Soo oe tS 18,908 4,735 NA 
Worked: 
SISte lae 979 918 NA 
Paving stone and flagstone ____ 11,934 7,407 NA 
Other 10,251 12, 748 92 
Dolomite, chiefly refractory grade 
thousand tons. _ 1,602 1,646 NA 
Gravel and crushed rock do 12,284 17,946 NA 
Limestone, except dimension ....do.... 536 538 E 
rtz and quartzite do... 10 14 NA 
"E id, excluding metal-bearing do—- 2,975 3, 104 NA 
l all form 10,661 11,621 NA 
Sulfuric acid --—---------------- 125,624 190,805 NA 
Talc, steatite, soapstone, pyrophyllite 18,286 21,186 NA 
Other: 
Crude: 
Vermiculite, perlite, chlorite - - - - —- — 1,134 1,338 NA 
Bio ce ne E 151,608 151,478 NA 
Slag, dross, and similar waste, not metal- 
bearing thousand tons 2,185 2,181 NA 
Oxides and hydroxides of magnesium, 
strontium, bariummm 194 153 NA 
Iodine and fluorine ______________ 8 6 NA 
Building materials of asphalt, asbestos, and 
fiber cement, and unfired nonmetals, 
Hes —————an thousand tons 1,370 1,784 2 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural__________ 4,465 9,254 NA 
Carbon black and gas carbon 947 686 NA 
Coal and briquets: 
Anthracite and bituminouns 245,535 445,248 50,914 
Briquets of anthracite and bituminous coal 25, 622 58,927 NA 
Lignite and lignite briquetss 8 138 oe 
Cokeandsemicoke. - - - —-- -------——- 195,843 638,510 238,355 
Gas, natural million cubic feet: 1,596 7 NA 
Hydrogen, argon, rare gases 39,981 43, 100 NA 
Peat including peat briquets and litter 1,984 4,394 NA 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. — 591 62 NA 


See footnotes at end of table. 


Destination, 1979 


Other (principal) 


NA. 
NA. 


France 7,655; Netherlands 1,095; Iraq 626. 


NA. 


Switzerland 2,170; France 176; West Ger- 
many 83. 


Republic of Korea 1,289. 
NA 


France 122,545. 
France 11,464; Netherlands 10,300. 


Netherlands 549,153. 
ieee 3,427; West Germany 2,582. 


West Germany 560; Netherlands 81. 
Netherlands 5,855; France 942. 
West Germany 3,070; Saudi Arabia 2,758. 


Netherlands 835; West Germany 558; 
France 47. 

Netherlands 4,100; France 3,239. 

Netherlands 346; France 191. 

West Germany 7; Netherlands 1. 

France 914; Netherlands 785; Italy 363. 


West Germany 4,027; Netherlands 1,307; 
France 1,042. 

France 100, 134; Netherlands 53,139. 

West Germany 5,464; United Kingdom 
2,832; France 2.821. 


NA. 
Netherlands 129,506; France 15,539. 


Netherlands 882; West Germany 750; 
France 540. 


NA. 
NA. 


Netherlands 700; United Kingdom 330; 
France 262. 


West Germany 8,089; France 739. 
France 212; Netherlands 158; West Ger- 
many 110 


West Germany 171,827; France 112,846. 
France 54,246 


NA. 

NAME 177,641; West Germany 108,338. 
France 24,200; West Germany 13,382. 
N etherlands 2. 170. 


Netherlands 59. 
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 United 
States 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products: 
Gasoline and white spirit 
thousand 42-gallon barrels . 734,515 36,280 NA 
Keros ine do- 78,263 9,763 NA 
Distillate fuel oil! do ... 21,475 26,704 NA 
Residual fuel oil do- 36,615 29,894 NA 
Lubricant es do— 2,265 2,516 NA 
Other: 
Minera l jelly and wax do 40 32 NA 
Liquefied petroleum gas do- 2,628 2,781 94 
Nonlubricating oils, n.e.s_do_ — _ — 67 78 NA 
Bitumen and other residues 
orc. 1,296 1,105 NA 
Bituminous mixtures, n.e.s 
do- 98 72 NA 
Pitch, pitch coke, petroleum coke 
do- 375 348 NA 
Unspecifiedd do- 1679 522 NA 
Total ----------- do... "108,316 110,095 
Mineral tar and other coal-, petroleum-, or 
gas-derived crude chemicals 
thousand tons 216 258 14 
TRevised. NA Not available. 
1Less than 1/2 unit. 


Destination, 1979 
Other (principal) 


West Germany 9,048; Netherlands 6,762; 
Sweden 4,440. 
1 Germany 2,517; Netherlands 1,053; 


igeria 841. 
West Germany 12,413; Denmark 3,022; 
Netherlands 2, 988. 
United Kingdom 3 17 7 Netherlands 6,477; 
West German on W 777. 
Netherlands 803; West Germany 316; 
Switzerland 152. 


France 10; Italy 6; West Germany 5. 
Netherlands 1,214; West Germany 438; 


France 237. 
Netherlands 49; Saudi Arabia 12. 
Netherlands 642; Sweden 332. 


France 28; Netherlands 23; West Ger- 
many 9. 


France 219; West Germany 111. 
West Germany 61; Netherlands 47; 
Tanzania 28. 


West Germany 115; Netherlands 75; 
France 31. 


2Valued at $218,050, of which $77,254 went to Switzerland, $59,279 to the United States, and $29,401 to India. 


Table 3.—Belgium-Luxembourg: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


1978 


Commodity 1979 United 
States 
METALS 
Aluminum: 
Bauxite and concentrate | 32,867 40,902 NA 
Oxide and hydroxide 77 21,834 23, 869 NA 
Ash and residue containing aluminum 1 582 3,335 NA 
Metal including alloys: 
SS Se 15,851 26,556 5,958 
Unwrought ________________ 266,834 252,770 NA 
Semimanufacturess 75,662 84, 328 179 
Antimony: 
and concentrate 5,178 6,662 NA 
Oxide and hydroxide .. 110 240 43 
Metal including alloys, all form 227 335 NA 
Beryllium: 
ide and Abos rs SS kilograms. _ 4,100 300 e 
Metal including alloys, all forms do- 1200 à) NA 
Cadmium metal including alloys, all forms 1,032 1,166 NA 
Chromium: 
Chrom ile 2, 309 1.903 NA 
Oxide and hydrox ide 524 570 NA 
Metal including alloys, all forme 909 543 NA 
Cobalt oxide and hydrox ide 66 54 on 


See footnotes at end of table. 


Sources, 1979 
Other (principal) 


Australia 7048. ; Guyana 7,928; West Ger- 


win 6 
rmany 16,467. 
West Germany 1 234; France 1,021. 


France 7,032; West Germany 4,167; 
Netherlands 3,638. 
Pater landa 148, 853; West Germany 


415. 
West Germany 34, 1655 e 19,101; 
Netherlands 15, 767 


Bolivia 3,812; Chile 682; Canada 636. 
France 164; West Germany 22. 
China, mainland 323. 


NA. 

NA. 

West Germany 274; Japan 220; Italy 145. 
Netherlands 1,634; United Kingdom 12. 


France 26; Netherlands 15; United King- 
dom 13. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit, 1978 1979 : 
TY ted Other (principal) 
METALS —Continued 
Copper: 
and concentrate 5,485 1.774 .- Australia 774; Morocco 645; Canada 350. 
Copper sulfate _.__..__________- 1,075 1,233 NA es 480; France 422; Netherlands 
Ash and residue containing copper 24,601 26,803 7,563 France 10,756; United Kingdom 508. 
Oxide and hydroxide .. nb E 8 22 36 m NA. 
Metal including alloys: 
SCFHDo o o o 6 ð- y ee 64,993 100,384 14, 632 France 27,032; Netherlands 18,486; United 
„Kingdom 9,475. 
Unwrought ---------------- 560,151 518,510 NA 61,504; Republic of South Africa 
31,461; Zambia 27,581. 
aa Semimanufacturesꝛ 50,381 49,046 179 west Germany 31 415; France 4,289. 
Waste and sweepings 


value, thousands $919 $1,224 NA Netherlands $720; United Kingdom $253. 
Metal, worked or partly worked i 
thousand troy ounces. . 1,687 781 107 Switzerland 455. 


Iron and steel: 
Ore and concentrate, except roasted pyrite 
thousand tons... 24,243 26, 144 NA France 7,853; den 6,880; Brazil 3,661. 
pure 3 CLE do- 215 184 West Germany 134 
men 95 ding alloys: 
EVENIT do- 980 970 21 West Germany 378; Netherlands 245; 
France 214. 
Pig iron including cast iron do- 119 105 NA France 58; West Germany 19; Brazil 13. 
Sponge iron, powder, shot... 4,988 8,034 NA West Germany 2,074; France 1 926; 
Netherlands 882. 
Spiegeleisen _______________- 407 173 _. NA. 
Ferroalloys ~~ thousand tons 164 193 NA _ France 52; Norwa ay 52; West Germany 35. 
Steel, primary forms do ... 1,076 1,168 4 Netherlands 277; West Germany 163; 
pain 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
do... 875 884 NA France 328; West Germany 201; Nether- 
lands 102. 
Universals, plates, sheets 
do... 685 557 (3) Netherlands 162; France 151; West Ger- 
many 94. 
Hoop and strip... do— 151 143 1 France 76; West Germany 29. 
Rails and accessories do 38 45 NA _ France 32: West Germany 10. 
Wire do— 56 40 (3) West Germany 29; France 10. 
Tubes, pipes, fittings . do- 209 223 (3) West Germany 62; Netherlands 56; 
France 50. 
Castings and forgings, rough 
do____ 38 61 NA Netherlands 19; France 18; West Ger- 
many 17. 
r do ... 2,052 1,953 
Ore and concentrate 74,541 82, 218 NA Ireland 16, 430; Peru 13,925; Greece 12,883; 
Australia 10, 289. 
Ash and residue containing lead ... ... 42,919 70,557 18,591 West Germany 16,549; France 8,515; 
United om 6,490. 

Co |= ec E SEU ER 1,364 1,309 NA France 682; West Germany 504. 

Metal including alloys: 

Serap eat lee 14,593 12,632 168 Womens 8,029; West Germany 1,252; 
Unwrought -.-------------—-- 56,394 57,800 NA France lb, 15,424; United ed Kingdom 3,480; 
es 
Semimanufacturess 2,584 3, 438 NA West Germany any 2,414; 5 414; Netherlands 669. 
esium metal including alloys: 

BD. o ³ é 110 178 NA West Germany 65; Lebanon 49. 
Unwrought ___________________ 1,702 1,252 361 Netherlands 407; France 241. 
F SL er eee ee ee eee 464 440 148 West Germany 167; Switzerland 36. 

Ore eand concentrate 252,842 432, 140 NA 208 8 59870 South AN 218,810; Congo 

a4 

Oxide er ce LU 2,252 3, 350 741 Greece 1, 478; Ireland 768. 

Metal including alloys, all form 522 1,133 129 “ae of South Africa 729; Netherlands 
Mercury - --------—- 76-pound flasks__ 2,785 3, 481 NA 16 Pin shee 00 "n United Kingdom 
Molybdenum: 

and concentrate 18,381 15, 856 3,054 TS 5,600; Chile 4,828; West Germany 

Oxide and i et tae cb weet 331 28 NA West Germany 

Metal inclu ng alloys, all form 332 189 NA Netherlands 150: United Kingdom 19; 

rance 


See footnotes at end of table. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS —Continued 
Nickel: 
Ore and concentrate ER 
Oxide and hydroxide 136 
Matte, speiss, similar materials 401 
Metal including allo 
Scrap ______ di 2 UEBER yee ER 1,072 
Unwrouggnt „ 3,066 
Semimanufactures 2,034 
Platinum-group metals including alloys, all 
forms thousand troy ounces. . 88, 506 
Selenium, elementall _ — _ kilograms. . 6. 500 
Silver metal including alloys, all forms 
thousand troy ounces. 28,482 
Tin: 
Ore and concentrate 4,718 
Metal oe alloys: T 
FCP 2.233 
Semimanufactures 343 
Titanium: 
Ore and concentrate 36,979 
))))”; 12,674 
Metal eee alloys, all form 1,462 
and 5 5 kilograms_ _ ae 
Oxide and hydrox idee 6 
Metal cleo lio alloys, all forme 199 
Uranium metal including alloys, all forms 
value, thousands__ $7,572 
Vanadium oxide NA 
Zinc: 
Ore and concentrate 532,471 
Oxide and perox ide 7,308 
Ash and residue containing zine 57,020 
Metal including alloys: 
Serap oe nc ee 5,551 
Blue powder... 936 
Unwrought ________________ 24,928 
Semimanufactures 19.207 
Other: 
Ores and concentrates: 
Of niobium, tantalum, vanadium, zir- 
conium- Rn LL 3,681 
Of precious metalss _ 55 
Of base metals, n. ess 67,751 
Ash and residue containing nonferrous 
metals, n. eas 68,489 
Waste and sweepings of precious metals, 
MOB nes othe value, thousands . $8,849 
Oxides, hydroxides, peroxides of metals, 
LE. dae "cV Een r786 


See footnotes at end of table. 


Sources, 1979 
1979 : 
id Other (principal) 
79 78 NA. 
402 zs Australia 187; France 82; Sweden 58. 
177 NA etherlands 87; Australia 50; Republic of 
South Africa 26. 

753 18 France 115 Netherlands 162; West Ger. 
4,250 1,204 Republic of of South Africa 951; U.S.S.R. 644; 
1,488 188 West Germany ' AES France 168; United 

Kingdom 1 
83,965 NA P Kingdom 44,259; West Germany 
23,800 3,000 West German any 4.600; Japan 2,900; United 
Kingdom 1 
25,865 10,338 Netherlands 5,318; Poland 2,032; West 
Germany 825. 
2,912 NA Zaire 1,923; Rwanda 795. 

175 14 Netherlands 130. 

2,793 NA 9 940; ether ande 553; Zaire 379; 
United Pp 
268 NA Moa 8. West 8 68; 
26,577 NA Canada 20,554; West German 5, 932. 
9,742 1,524 West Germany 3,301; United dom 
1,600; France 1 1,492. 
4,097 1,235 West Ge rmany 84; United Kingdom 48. 
100 T NA. 
35 NA West Germany 15. 
299 NA West Germany 137; Netherlands 106. 
1,169 NA Republic of South Africa 732; Netherlands 
554,133 NA uc ih ,644; Ireland 60,377; Peru 
7,216 NA France 2,636; Netherlands 2,091; United 
dom 1 1,212. 
66,673 9,260 West Germany 22,388; France 14,015; 
Netherlands 7,048. 
6,648 372 France 2,537; Netherlands 1,530; West 
Germany 618. 
1,166 MM Netherlands 741; West Germany 292. 
51,484 10,584 Netherlands 17 ,009; Canada 8,120; West 
Germany 6,454. 
20,730 NA France 19,638. 
4,472 1,185 ro 949; Netherlands 932; Australia 
(3) Spain 19. 
94,355 NA Canada 46,916; Republic of South Africa 
21,764; Norway 17,046. 
38,317 2,471 Peru 10,072; Netherlands 8,903; West Ger- 
many 4,640 
$80,875 $65,543 United Kingdom $10,589; Netherlands 
$2,060. 
T16 14 


West Germany 538; France 164; Nether- 
lands 38. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 i 
d United Other (principal) 
METALS —Continued 
Other —Continued 
Metals including alloys, all forms: 
Metalloids: 
Tellurium and arsenic ~- -----— 73 115 _. Sweden 111; U.S.S.R. 4. 
Ee ta ee eet E 8,588 3,782 141 France 2, 
Alkali, alkaline-earth, rare-earth 
pyrophoric alla -- -- ki ean 1300 — 80 — NA — NA" West Germany 22; Austria 10. 
phoric alloys. - — __ ograms — i . 
Base metals including alloys, all forms, 
üneéB. ccu ipae 216 128 92 France 10; West Germany 10. 
NONMETALS 
Abrasives, n.e.s.: 
atural: Pumice, emery, corundum, ete— 57,258 37.261 NA West Germany 35,770. 
Dust and powder of precious and semipre- 
cious stone, natural and man acur 
including diamond korama - 3,467 2,262 938 Ireland 580. 

Grinding and polishing wheels an 2,818 3,441 11 wet ahr 873; Austria 796; Nether- 
Asbestos _ _________________ 51,087 50,754 1 Er 19,154; Republic of South Africa 
Barite and wither ite 8,292 8,082 NA France 5 927. 

n materials: 
Crude natural borates 31,956 31,028 1,831 Turkey 12,566; Netherlands 10,710. 
Oxide and acid 2,164 , NA France 1,530. 
Bromine 2. 2 2222222222222 249 NA Israel 782. 
Cement _-------------------——- 357,398 297,440 NA West Germany 151,200; Netherlands 
88,113; France 50, 183. 
Chalk àꝓ]]A1]5Ü¹Ü-—m AA a 111,321 109,712 NA ce 87,032. 
Ciaya ane clay products: 
Bentonitteek 28,628 24,553 3,992 Netherlands 6,277; Greece 4,756; West 
Germany 3 836. 
Beling Sl 289,598 290,084 NA West Germany 92,489; United Kingdom 
i sen ee 230,732 230,842 9, 216 West Germany 152,540; France 26,010; 
8 Netherlands 24,597. 
Refractory (including nonclay brick) . 145,084 173,009 785 West Germany 97,803; France 23,413. 
Nonrefractory. . value, thousands. _ $141, 877 $155, 868 NA Wiest Germany $48,270 ô; Italy $46, 055; 
Netherlands $27,125 
Cryolite and chiolite_ .... ... 83 61 -- NA. 
iar ies except powder: 
Unworked ..... thousand carats. 26,190 24,864 NA United Kinga m 17,651. 
otked .—— zv do. __— 2,525 2,225 84 India 817; U.S.S.R. 272; Israel 228; 
Republic of South Africa 165. 
Industrial: 
Unworked ... do... 10,81 11,308 1,652 Ireland 2,321; United Kingdom 2,074; 
Congo 1 974. 
Worked... --- NNUS 2 1 NA Mainly from Switzerland. 
Diatomite and other infusorial earth ___ _ _ _ 9,607 11,348 1,128 France 6,226; Denmark 2,156; Spain 1,508. 
hears tak leucite, nepheline syenite 64,404 67,186 NA Norway 30 116; France 28,231. 
Fe ari materials: 
Nitrogenous 1,026 24,618 NA Chile 22,438 
Phosphatic_ --- —— thousand tons_ 1941 2,155 151 Morocco 1 320; Togo 113. 
Potassic, KO content 8,419 10,827 -- France 5, 475; West Germany 5,325. 

Manufactured: 

Nitrogenous, Na content 151,472 155,763 37,460 ux 8 ia rianas 

Phosphatic, P30s content . 90,037 77,202 55, 497 Mee 4,788; Ned Netherlands 8,154; Tunisia 

Potassic, KaO content 577,887 613,329 NA Mori Pr "ira m 312. 189. France 72,821; 

Other including mixed 481,934 517,062 237,202 West 8 85, 794; France 76,632; 
Portugal 18,684. 

Ammonia ___________________- 2,368 2,707 NA West Germany 1 555; Netherlands 1,055. 
Fenn ee 9,953 14, 549 MON Franc $, 6,623; Mexico 3,940; Netherlands 
Graphite, natural 3,959 1,842 432 Norway 387; West Germany 251; 
Gypeum and plas ter 513,081 387,716 NA France 346,462. 

JJ 888 146,887 130,228 NA France 114, ,333; West Germany 12,105. 
MES rds NEED Fee ec en Re Rn 8 24,268 24, 204 584 Italy 5,858; ; Netherlands 3, 3,644; United 
om 


See footnotes at end of table. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Mica: 
Crude including splittings and waste 


Worked including fe dr rinde splittings 
Pigments, mineral, uding processed iron 


Precious and semiprecious stones except 
diamond: 


Natural: 
Unworked ________--- grams. . 
Worked: 
Gem ------------- do— 
Industrial. kilograms _ 
Manufactured _________ _ _ grams_ 
Pyrite, gre E weight -—— Lee 
Salt an nes thousand tons - 


Sodium and potassium compounds, n.e.s_ _ _ — 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 


Dolomite, chiefly refractory grade 
Gravel and crushed rock id 

thousand tons 

Limestone, except dimension do- 

eere and quartzite ccc 

nd, excluding metal- bearing do- 

Sulfur: 
Elemental, all form 
Sulfuric acid 


Talc, steatite, soapstone, pyrophyllite 
er: 
Crude: 
Vermiculite, perlite, chlorite _ 


bearing do... 
Oxides and hydroxides of magnesium, 
strontium, barium- — - -- --------—- 


Iodine and fluorine 
Building materials of asphalt, asbestos, and 
fiber cement, and unfired nonmetals, 
n. ess thousand tons 


qe aw um aa —— —— a ei i ame 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black and gas carbon 


Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 


Briquets of 5 and bituminous coal 
ite and 
rae and nies 


Manufactured million cubic feet 
Natural do... 
Hydrogen, argon, rare gases 
Peat including peat brigusts and litter 


See footnotes at end of table. 


1978 


3,630 
36 
6,903 


129 
718,476 


115,579 
100,819 
50,665 
7,069 
823 
142 
9,934 


483,809 
268,975 


22,159 


52,981 
1,374 
1,231 


1,356 
132 


876 


7,659 
126,134 
54,727 
2,654 
410,185 
8, 263 
142,855 


1979 


201 
6,267 
413 


3,851 
195,210 


54,213 


121,928 
103,565 
46,593 
7,409 
885 

150 
10,640 
554,474 
342,488 
36,915 


58,090 
1,347 
1,195 


1,283 
122 


126,017 
35,994 


10,035 


153, 165 


United 
States 


NA 
NA 


Sources, 1979 
Other (principal) 


United Kingdom 473; France 353; Nether- 
lands 108. 
Switzerland 20; West Germany 3. 


West Germany 6,438. 


NA. 


France 447; West Germany 332; India 274; 
Hong Kong 270. 

Republic of Korea 266. 

West Germany 481. 


pun 194,649. 

etherlands 695; West Germany 418. 

West Germany 36, 355; Netherlands 
10,121; Italy 1,579. 


Norway 97,293; France 52,078; Portugal 

Italy 34,454; France 25,803; West Ger- 
yang rn 

West Germany 22,895; France 18,239. 


Netherlands 3,548; United Kingdom 1,488. 
United Kingdom 252; Spain 82. 

West Germany 122; Sweden 10. 
Netherlands 9,183. 


Canada 48,281; France 46,725. 

West Germany 1 187,055; France 112,289; 
Netherlands 88, 492. 

France 7,480; Australia 5,950. 


U.S.S.R. 25,716; Greece 24,808; 
Mozambi ue 3,484. 
France 1,020; Spain 157; Netherlands 78. 


France 991; Netherlands 97; West Ger- 
many 84. 


West Germany 432; United Kingdom 249; 
France 135. 
Chile 65; West Germany 36. 


West Germany 253; Netherlands 173; 
Czechoslovakia 70. | 


France 115,498; Netherlands 9,857. 
Netherlands 14, 618; West Germany 
11,934; France 3, 572. 


West Germany 3,454; Republic of South 
rica 1,843. 

West Germany 120,991. 

West Germany 70, 505. 

West Germany 3, 106. 


All from France. 

Netherlands 380,231. 

Netherlands 6, 856; West Germany 137. 
West Germany 72, 187; Netherlands 


THE MINERAL INDUSTRY OF BELGIUM-LUXEMBOURG 


141 


Table 3.—Belgium-Luxembourg: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 
TUE 1 8 Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum: 
Crude and partly refined 
Crude thousand 42.gallon barrels . 224,809 230,656 NA A 5 115,753; Nigeria 23, 122; Iran 
Partly refined do 14,319 6.219 NA Algeria 1,588; Netherlands 931; West Ger- 
many 708. 
Refinery products: 
Gasoline and white spirit do  *9,436 11,309 NA Neveu ne ` 355 France 1,459; United 
ngdom 
Kerosine ____-______~__ _ do- 1183 596 NA Dir ciam 214; Yugoslavia 150; Italy 
Distillate fuel oi] .. . do- 720,661 32,112 NA Netherlands 13,296; 55 Kingdom 
10,739; U.S. S. R. 2. 912 
Residual fuel oil do____ 30,824 30,698 NA N etherlands ^n ,981; U. S.S.R. 4,261; Saudi 
555 Foe RC: do... 2,121 3,338 NA N etherlands 1,246; France 885; Italy 524. 
er: 
Mineral jelly and wax do- 145 151 2 * . 79; France 32; Nether- 
Liquefied petroleum gas _do_.___ 4,735 4, 886 NA Netherlands 2,637; West Germany 622; 
Saudi Arabia 346. 
Nonlubricating oils, n.e.s_do_ — — — 735 831 169 Netherlands 283; West Germany 189. 
Bitumen and other residues 
do____ 563 464 NA France 282; Netherlands 135. 
Bituminous mixtures, n.e.s | 
do... 205 149 8 Netherlands 65; France 55. 
Pitch, pitch coke, petroleum coke 
do... 416 1,525 1,812 United Kingdom 79. 
Unspecified do... 1142 158 NA . United Kingdom 90; France 26; Nether- 
lands 19. 
Total „ do____ 770,826 86,217 
Mineral tar and other coal-, petroleum-, or 
gas- derived crude chemicals 153,155 116,552 1,011 Finland 25, 073; Netherlands 24,271; 
France 22. 122. 
FRevised. NA Not available. 
1This quantity, valued at $4,266, excludes a quantity valued at $1,433. 
Value only reported at $36,427 
3Less than 1/2 unit. 


COMMODITY REVIEW 


METALS 


Copper.— Belgium, whose chief sources of 
copper have traditionally been Zaire and 
other western nations, signed a contract 
with Poland, through the Société Generale 
des Mines and the Polish Impexmetal, to 
import 42,000 tons of copper by 1984; this 
continued a contract signed in 1978 for 
28,000 tons over 4 years. 

Iron and Steel.—The mild recovery in 
Belgian steel production, which began in 
1978 and continued in 1979, was abruptly 
reversed in 1980, and production fell by 
about 1 million tons, to somewhat more 
than 12 million tons. The decline was large- 
ly concentrated in the second half of the 
year. A program of mandatory production 
cuts was instituted by the European Eco- 


nomic Community (EEC) in the last quarter, 
and this was generally successful, but the 
objective of raising prices was not effective 
throughout the EEC, according to Etienne 
Davignon, the EEC's Commissioner for In- 
dustry. 

In spite of reorganization during 1979 and 
the 44 billion franc ($1.4 billion? invest- 
ment program approved by the National 
Commission for Planning and Control in 
January 1980, to be financed equally by the 
Government and private steel interests, the 
steel industry's restructuring plan was not 
completed in 1980. A sharp drop in orders, 
Short working time, and persistent financial 
problems continued to plague the industry 
and to complicate the task of restructuring. 
The interest of the Belgian Government, 
both financial and otherwise, continued to 
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grow. 
In September, the Economics Minister, 


Willy Claes, proposed a series of strong 
measures to accompany a further short- 
term financial package of 5 to 7 billion 
francs ($170 million to $241 million). These 
included a forced breakup of Cockerill S.A., 
the major producer in the Liege area; clo- 
sure of marginal operations in the Charleroi 
area by the end of 1980; and recognition of 
their responsibilities by the private finan- 
cial interests in the steel industry. The 
steps were proposed amid reports that the 
steel industry was losing 1,500 to 2,000 
francs ($50 to $70) on each ton of steel, and 


Cockerill S.A ..... ee ee eS ee 
Hainaut-Sambre S. Al 
Forges de Thy-Marcinelle et Providence, S. AA 
0Gꝙß ]¶ͥ ofdßdßd.dꝙͥß½ꝛ ͥ ˙·òu m8 
Arbed (Luxembourg) )))) 


1Ste. Generale, Fibelpar, Cie. Bruxelles- Lambert. 
2Cie. Bruxelles-Lambert, Cobepa, Frere-Bourgeois. 
3Ste. Generale. 

*Arbed 62%, Union Miniere 7%, Falck 5%. 
5*Empain-Schneider. 


Smaller steel producers in Belgium in- 
cluded principally the private Usines 
Gustave Boel S.A. (1.0 million tons produced 
in 1979) and the related Fabrique de Fer de 
Charleroi S.A.; and Forges de Clabecq S.A. 
(700,000 tons), in which the Belgian Govern- 
ment took a financial interest in October in 
exchange for assuming its debts. 

At the end of 1980, reports circulated in 
Brussels that the European Commission 
had notified the Belgian Government that 
its steel aid plans appeared unacceptable to 
the EEC, because they would lead to an 
increase in capacity, even taking into ac- 
count related closings, and would not make 
the Belgian industry competitive and able 
to function without continued aid. With the 
Government’s growing inablity to finance 
all the demands made on it by the industry, 
it appeared that 1981 would be a year of 
significant decisions. 

Lead and Zinc.—Belgium’s custom smelt- 
ers, while efficient and modern, are beset by 
high labor and energy costs, with the result 
that some smelters found prices much be- 
low $1,000 per ton insufficient to make a 
profit. A shortage of zinc concentrates, es- 
pecially compared with integrated smelters 
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that the purpose of the breakup of Cockerill 
was to isolate money-losing operations. 

The Government later the same month 
approved its share, of the economic assis- 
tance, amounting to 22.9 billion francs ($789 
million), while dropping for the moment the 
attempt to break up Cockerill; apparently it 
still intended to encourage the private in- 
vestors in the steel industry to contribute to 
meeting the cost of restructuring. 

At the end of the year, reorganizations 
and mergers, along with recent Govern- 
ment financial aid, had resulted in the 
following alignment of the major raw steel 
producers in Belgium and Luxembourg: 


Approxi- 


3 Percent Percent 
0 aN held by held by Percent 
P 1979 Belgian private held 
(million Govern- olding by others 
tons) ment companies 
8 4.0 28.9 119.3 51.8 
ae ! 2.6 30.9 220.6 48.5 
te ' 42.3 228.2 29.5 
— 2.8 22.0 32.5 *15.5 
EE 514.8 314.8 70.4 


(owned by mining companies), and the se- 
vere competition in third country markets 
with Canada and Australia, foretold contin- 
ued surplus capacity, and perhaps some 
plant closures. 

Ste. de Prayon S. A., the third largest 
Belgian producer of zinc, was reported close 
to ceasing production of slab zinc, but was 
expected to continue its zinc products, cad- 
mium production, and other operations. 
The company lost about 300 million francs 
(about $10 million) in 1979, and was forced 
to borrow to continue operations in 1980. 

The Ste. des Mines et Fonderies de Zinc 
de la Vieille Montagne S.A., the largest 
Belgian zinc producer, brought into full 
production a new electrolysis hall at its 
plant at Balen. The automated operations 
used Super Jumbo cathodes, which were 
much larger (3.2 square meters of surface) 
than the Jumbo (2.6 square meters) cath- 
odes that represented a major advance 
when introduced in 1969. Capacity of the 
new installation was reported at 110,000 
tons per year. During 1980, the company 
reported a profit of 66 million francs (about 
$21 million) for 1979 after 2 years of heavy 
losses. 
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Minor Metals.—Metallurgie Hoboken- 
Overpelt S.A. commissioned a hydrometal- 
lurgical plant at its Olen works to recover 
minor products, mainly nickel, copper, co- 
balt, arsenic, antimony, and precious metals 
from about 6,000 tons per year of complex 
substances from its lead and copper metal- 
lurgical plants. Some material formerly 
dumped, as well as material from old 
dumps, will also be treated, thus benefiting 
the environment. Final products will be in 
the form of sodium aluminate, copper, im- 
pure nickel sulfate, arsenic trioxide, and 
sulfuric acid. The end residue was to be sent 
to the Hoboken plant of the same company 
for recovery of precious metals. The impure 
nickel sulfate contained, among other ele- 
ments, cobalt which will be separated when 
a new facility comes onstream in 1982. 
Some 78 jobs were created at the plant, for 
an investment of 1.3 billion francs (about 
$40 million). 

Tin.—The only tin smelter in Belgium, 
the 18,000-ton-per-year (tin metal) capacity 
plant at Hoboken, belonging to Metallurgie 
Hoboken-Overpelt S.A., was to cease oper- 
ations at the end of 1980 or early in 1981. 
The smelter, established in 1908, had been 
operating at least 25% under capacity for 
many years, and was producing only about 
2,000 tons per year towards the end. The 
closure was seen as another indication of 
the transition of tin smelting away from 
developed countries to tin-mining countries. 
European smelter tin production has de- 
clined from about 30% of world production 
in 1960 to about 10% in 1980. 


NONMETALS 


Potash.—Entreprise Miniere et Chimique 
S.A. (EMC), the French mining and chemi- 
cals group which controls the Alsace potash 
mines, installed a 100,000-ton-per-year com- 
paction unit at each of its three Belgian 
potassium sulfate plants, to provide for the 
increasing demand for granulated, rather 
than pulverized product. Belgium was one 
of the world’s leading producers of potassi- 
um sulfate, with about one-quarter of the 
total. EMC’s subsidiaries in Belgium were 
Produits Chimiques de Limbourg S.A., with 
a plant at Kwaadmechelen, and Tessender- 
lo Chemie N.V., with plants at Vilvoorde 
and Tessenderlo. 


MINERAL FUELS 


Coal.—A study released by the European 
Commission of the EEC showed that Bel- 
gium metallurgical coal was the most heavi- 
ly subsidized in the EEC. The subsidy by the 


143 


Belgian Government was put at 22 Units of 
Account (UA), equivalent to about $30, per 
ton of coking coal delivered to EEC steel 
plants. In the Federal Republic of Germany, 
the figure was UA16; in France, UA13; and 
in the United Kingdom, UA3. 

Drilling continued at Thulin, the site of 
the proposed in situ coal gasification proj- 
ect. The Institut National des Industries 
Extractives (INIEX) announced that the 
project would cover a 6-year span and cost 
about $35 million; INIEX had a 51% inter- 
est, while Kernforschungsanlagen Julich 
GmbH of the Federal Republic of Germany 
had the remaining 49%. It was anticipated 
that up to 40% of the cost would be con- 
tributed by the EEC. 

An economic study of coal gasification at 
the Thulin site was published.* The study 
concluded that production of gas or electric- 
ity (from gas) would be competitive with 
other advanced energy sources under study. 
It also concluded that drilling expense was 
the prime element in production cost and 
that use of oxygen and steam to produce 
pipeline quality gas was justified because of 
the wider market. 

Natural Gas.—The Ministry of Economic 
Affairs allocated 320 million francs (about 
$11 million) for exploratory work and fur- 
ther driling for natural gas near Have- 
lange, southeast of Namur. Earlier drilling 
had located an apparently promising depos- 
it in this area, following other drilling at 
Focant, southeast of Dinant, and at St. 
Ghislain, near Mons, 2 years before. 

Construction delays at the liquefied natu- 
ral gas terminal being constructed at Zee- 
brugge to receive Algerian gas caused a 
postponement of the scheduled completion 
date from late 1982 to 1985. 

Petroleum.—The Belgian Government, in 
an attempt to insure that the fuel oil 
shortage experienced by independent deal- 
ers in 1979 was not repeated, concluded a 
deal with Saudi Arabia to buy 13.5 million 
tons of crude oil, of which 3.5 million were 
to be purchased in 1980, and 5 million each 
year in 1981 and 1982, at the Saudi Arabian 
official price. Belgian independent dealers 
had been squeezed between rising prices for 
their traditional Rotterdam spot crude and 
domestic prices permitted under the agree- 
ment between the Government and the 
Belgian Petroleum Federation to control 
retail prices. 

In the ailing Belgian refining industry 
(which consisted of eight refineries with a 
total capacity of about 1 million barrels per 
day), the U.S. firm, Coastal States Gas Inc., 
bought the Antwerp refinery of Raffinerie 
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Belge des Petroles S.A. (92,000-barrel-per- 
day capacity) for $25 million; the refinery 
had been closed since August 1978. West 
German oil distributor, Mabanaft GmbH, 
also agreed to acquire and modernize the 
Albatros refinery (also about 92,000-barrel- 
per-day capacity) owned by Wintershall AG, 
also near Antwerp, which might involve 
investments of $120 million. 
Uranium.—Umipray S.A., a subsidiary of 
Société de Prayon S.A. (50%), Union Min- 
iere S.A. (88%), and Metallurgie Hoboken- 
Overpelt S.A. (12%), was constructing a 
uranium extraction plant at Sauvegarde, 
between Antwerp and Brussels; processing 
was then to be completed at a Prayon 
subsidiary at Angis and in France. The 
plant was to use the IMC/Prayon (activated 
charcoal) process to treat phosphoric acid 
from Prayon’s subsidiary, Chemie Rupel 
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N.V. By 1985, Umipray was expected to 
supply Synatom S.A., the Belgian nuclear 
power company, with about 250 tons per 
year of yellow cake, or about 25% of Bel- 
gium’s projected consumption. 

Union Miniere, in cooperation with So- 
ciété des Mines et Fonderies de la Vieille 
Montagne S.A. and Compagnie Royale As- 
turienne des Mines S.A., began prospecting 
for uranium in the Province of Liege. 

Four nuclear powerplants operated in 
Belgium in 1980: the BR-3 Mol, 11.5 mega- 
watts electrical (MWe), which started in 
1962; Doel-1, 410 MWe, 1974; Tihange-1, 920 
MWe, 1975; and the Doel-2, 410 MWe, 1975. 
Total net generation of electricity in Bel- 
gium amounted to 54 million megawatt- 
hours in 1980, of which nuclear energy 
provided about 22%. 


LUXEMBOURG 


Iron and Steel.—Iron and steel produc- 
tion by Acieries Reunies de Burbach-Eich- 
Dudelange S.A. (Arbed) accounted for about 
20% of the GNP of Luxembourg and 70% of 
its industrial employment. Other produc- 
tion of metals and minerals is minor. Arbed 
operates steel plants at four major sites in 
southern Luxembourg: Esch-Belval, Esch- 
Schifflange, Dudelange, and Differdange. 
Although iron ore mining is now relatively 
unimportant, European ore from neighbor- 
ing countries, such as France, provides a 
significant share of Arbed's supply. 

Arbed had made good progress in fulfill- 
ing its steel investment plan in 1979, but in 
1980, the world steel crisis made the plan 
appear too ambitious, and revisions were 
instituted. As temporary measures, a blast 
furnace at Dudelange, closed for the sum- 
mer, was not reopened, cutbacks were made 
in the output of the medium section mill at 
Esch-Belval and short-time working was 
adopted at several plants. Arbed's plans for 
an intermediate mill at Esch-Belval and a 
cold-rolling mill at Dudelange were recon- 
sidered. By late 1980, plans called for ex- 
penditures of about 23.2 billion francs 
(around $790 million) for new facilities 


including 3 billion francs ($100 million) for 
the cold-rolling mill at Dudelange and the 
second of two 50,000-ton-per-month continu- 
ous slab casters at Esch-Schifflange, where 
it would feed the hot rolling mill at Dude- 
lange; the first hot mill started up in 
November. 

Arbed's financial position deteriorated 
during the year, and a loss of about 1 billion 
francs was anticipated for all operations 
both within Luxembourg and outside. The 
Luxembourg Government was thus neces- 
sarily involved in financing the investment 
plan; agreement on assistance of about one- 
third of the 23.2 billion francs needed was 
tentatively reached by a tripartite commis- 
sion composed of representatives from the 
Government, the labor unions, and the steel 
industry. This was lower than the 10.8 
billion francs requested by Arbed, and 
might mean a further cutback in invest- 
ment, according to the company. 


1Supervisory physical scientist, Branch of Foreign Data. 

*Values have been converted from Belgian francs (BF) at 
the average rate of BF29.0=US$1.00 for 1980; it declined 
somewhat throughout the year. 

3Markus, K., and J. Medaets. Etude Economique de la 
Gazeification Souterraine du Charbon. Ann. des Mines, 
Brussels, No. 5, May 1980, pp. 465-479. 
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Table 4.—Luxembourg: Production of mineral commodities! 


(Thousand metric tons unless otherwise specified) 


Commodity? 1976 
METALS 
Iron and steel: 
Iron ore and concentrate |... 2,079 
EH iron (including blast furnace ferroalloys) _ 3,756 
teel: 
Cridè- oon nee LEE 4,566 
Semimanufacture s 3, 592 
NONMETALS 
5 3 SE Aa ERE RAVEN 8 299 
um and anhydrite, crude... tons 1,690 
PE Thomas slag, gross weighgnt 733 
Sand and gravel: 
Foundry sand tons 1.500 
Other sand, except glass sand ___________ 729 
Gr (.. o i mendr s ems 208 
Stone: 
Construction: 
Crush ed thousand cubic meters 776 
Dimension: 
Rough cuhltrr do—— 7 
Facing. . thousand square meters 1 
Finished ....... cubic meters 86 
ne: 
Polished |... square meters 6 
ROUGH ow tons 1 
Paving stone thousand pieces. . 6 
Slate slabs _______________ do... 1,743 
Industrial: 
Dolomite — = oe oe Se eS 387 
Limes tone tons NA 
Quartz, quartzite, glass sand do 18,115 


MINERAL FUELS AND RELATED MATERIALS 
Manufactured gas: Blast furnace gas (0.026 teraca- 
lorie per million cubic feet) 
million cubic feet 264,808 
Estimated. Preliminary. NA Not available. 
1Table includes data available through June 23, 1981. 


1977 


€247,000 


1978 


217,000 


1979P 


213,000 
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1980° 


S1 a Ban 


— 
LÀ 


FER 


200,000 


2In addition to the commodities listed, refractory clays and manufactured phosphatic fertilizers other than Thomas 
slag are produced, but data are not published and information is inadequate to make reliable estimates of output levels. 


ported figure. 
Less than 1/2 unit. 
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The Mineral Industry of 
Bolivia 


By Orlando Martino! 


Political instability and labor unrest con- 
tinued to impact upon the Bolivian econo- 
my. The downtrend in economic growth 
that began in 1977 continued into 1980 so 
that Bolivia was not able to meet the target 
of 7%-per-year growth specified in the 5- 
year development plan, 1976-80. In real 
terms, the economy in 1980 grew by just 
under 1% to an estimated $4.9 billion.? The 
rate of inflation increased to 47%, the 
highest of recent years. 

The mineral industry contributed about 
7% of the gross domestic product (GDP) in 
1980. Bolivia’s export sector continued to be 
dominated by its mineral industry. Exports 
of minerals and mineral fuels in 1980 
accounted for almost 86% of foreign ex- 
change earnings to a record high of $887 
million. This increase reflects higher world 
commodity prices since the volume of pro- 
duction and exports in 1980 was generally 
disappointing. The downtrend in tin output 
was not reversed in 1980 as earnings from 
tin exports fell for the first time in recent 
years. 

In 1980, Bolivia continued as an impor- 
tant world producer of tin, antimony, and 
tungsten and a notable producer of silver, 
zinc, and lead. In 1979 and 1980, Bolivia 
ceased to be one of the leading producers of 
bismuth in response to weakened world 
demand. Although small in terms of vol- 
ume, exports of natural gas to Argentina 
were very important to Bolivia’s economy, 
ranking second after tin. There was limited 


response in production during the year to . 


higher mineral prices. Declining yields in 
the more depleted mines were being ex- 
tracted at higher labor and energy costs. A 
low level of mine development and explora- 
tion to increase reserves continued to char- 
acterize both the State mining sector and 


most of the private sectors. There was also 
concern in the Bolivian mining community 
that tin prices might be depressed by 
authorized sales from the tin stockpile of 
the U.S. General Services Administration. 

State-owned Corporación Minera de Bo- 
livia (COMIBOL), established in 1952, con- 
tinued as Bolivia’s major mineral producing 
corporation. Operating through 12 subsid- 
iary mining companies, two mixed coop- 
eratives, and several leased small mines, 
COMIBOL is Bolivia’s leading producer of 
tin, silver, tungsten, zinc, and lead. During 
1980, its subsidiaries were engaged in a 
variety of projects to increase mine produc- 
tivity and safety, improve milling oper- 
ations, recover metal values in tailings, and 
increase reserves. 

COMIBOL was preparing a 5-year (1981- 
85) investment program estimated at $450 
million covering exploration, mine rehabil- 
itation, metallurgical projects, civil works, 
as well as management improvement and 
technical training. This comprehensive pro- 
posal will be studied by outside consultants 
under a $1.5 million loan granted to COMI- 
BOL by the United Nations Development 
Program (UNDP). COMIBOL initiated ne- 
gotiations with the World Bank as a possi- 
ble source of financing. Bolivia’s political 
instability was reflected in COMIBOL's 
management. During 1978-80, the general 
manager was changed eight times, each 
introducing different administrative and 
policy directions. 

The National Association of Medium 
Miners (NAMM), comprised of 23 private 
companies, produced about 25% of the val- 
ue of nonfuels mineral output in 1980. 
NAMM was the leading producer of antimo- 
ny and the second most important producer 
of tin, tungsten, zinc, lead, and silver. In 
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spite of favorable market prices in recent 
years, mineral production by this group has 
not changed significantly except for antimo- 
ny and tungsten. The causal factors analyz- 
ed by NAMM include (a) political instability 
and worker unrest, (b) exhaustion of miner- 
al reserves, (c) higher production costs, (d) 
lack of incentives for new investments and 
exploration, (e) deficient mill recovery, (f) 
management problems, and (g) excessive 
tax burdens. The NAMM group employed 
about 7,800 workers compared with 26,500 
workers employed by COMIBOL. 

State-owned Empresa Nacional de Fun- 
diciones (ENAF) was responsible for practi- 
cally all the smelting and refining activity 
in Bolivia—particularly tin and antimony. 
ENAF achieved a record high in output 
from its high-grade tin smelter at Vinto and 
approached full utilization of its 20,000-ton- 
per-year capacity. In 1980, ENAF started its 
10,000-ton-per-year low-grade smelter, giv- 
ing Bolivia a capacity to process all of its tin 
concentrate. 

The State oil company Yacimientos Pet- 
roliferos Fiscales Bolivianos (YPFB) did not 
reverse the downtrend in petroleum produc- 
tion in 1980, and Bolivia was close to losing 
its self-sufficiency in oil that it has enjoyed 
since the early 1950’s. Output of natural 
gas, on the other hand, continued to in- 
crease. YPFB has proposed a new 5-year 
development plan to reverse the decline in 
liquids production. YPFB did not sign any 
new operations contracts with foreign oil 
companies in 1980. Only two foreign compa- 
nies remain holding operations contracts 
for oil exploration and development: Occi- 
dental Boliviana Inc., a subsidiary of Occi- 
dental Petroleum Corp., and Tesoro Bolivia 
Petroleum Co. in a joint venture with Zapa- 
ta Exploration Co. and Canadian Superior 
Oil Ltd. Several U.S. firms indicated an 
interest in future contracts depending upon 
improved terms and market shares of any 
future gas sales to Brazil. The oil and gas 
sector in 1980 contributed 2.7% of the GDP 
and almost 24% of the value of exports. 

Government Policies and Programs.— 
The mining industry did not succeed in 
meeting the production goals set by the 
Government’s 5-year development plan that 
ended in 1980. During 1978-1980, seven 
different ministers held office at the Minis- 
try of Mines and Metallurgy. Despite these 
changes in executives, no major policy 
changes occurred in the mining sector. 

The Ministry completed a review of the 
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proposed Mining Development Law that 
included a study on mining taxation and 
recommended reforms to the current Min- 
ing Code. In early 1980, the Ministry was 
expected to present for Government consid- 
eration a Mining-Metallurgy Policy for the 
decade 1981-90. 

To stimulate investment in the mining 
industry, on March 5, 1980, a long-awaited 
supreme decree was signed, Supreme De- 
cree No. 17248, abolishing the special export 
tax created in 1972 and establishing a new 
mining tax (royalty) schedule. The new rate 
is 53% (formerly 38%) on the presumptive 
profit, charged on the selling price minus a 
Government-set presumptive mining cost. 
The presumptive cost is calculated on avail- 
able data on costs, but does not always 
reflect the real cost—sometimes it is higher 
and other times it is lower. The presump- 
tive tin cost is to vary with any change in 
the floor price of the buffer stock of the 
International Tin Council (ITC). In early 
1981, the Government was expected to raise 
the presumptive mining cost schedule by an 
average of 18%. Under this new schedule, 
the presumptive cost for tin for COMIBOL 
would be $4.48 per pound. 

Two supreme decrees were signed during 
1979 to encourage mechanization and mod- 
ernization of producing mines with some 
economic incentives (Supreme Decree Nos. 
16414 and 16618). These decrees have been 
little utilized by the Mining Sector. 

Bolivia’s position in the ITC did not 
change, and it maintained its usual hard 
line on periodic reviews of buffer-stock floor 
and/or ceiling prices. Regular meetings 
with other tin producing countries’ repre- 
sentatives were held in La Paz and South- 
east Asia aimed at organizing a solid front 
of the tin producing countries. Bolivia’s 
stand on the floor and ceiling price range 
issue is that such prices should be related to 
current tin market prices as opposed to the 
consumers stand that would maintain the 
price ranges according to production costs. 

Several projects were under the direct 
control of the Ministry of Mines and Metal- 
lurgy. The Mining Accounting Project was 
started to develop an appropriate account- 
ing system for each of the different sectors 
of the mining industry. Under current legis- 
lation, only COMIBOL and the medium 
miners are compelled to keep books. The 
project has selected 3 mining companies, 
out of 20, as pilot units for data research. 
The World Bank is financing this project. 
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The Usage of Geothermal Resources proj- 
ect started in 1975 and financed by the 
Italian Government, concluded its third 
phase of operations in 1979, with shallow 
diamond drilling in the areas of Empexa 
and Laguna Colorada (Department of Po- 
tosi). The Italian firm AQUATER was di- 
rectly in charge of the project. Results 
obtained so far are very encouraging. 

Preliminary studies on the Cotagaita, 
Tumusla, Tupiza, Blanco, Quechisla, and 
Arque-Caine Rivers, all draining and run- 
ning through mining districts, described the 
lack of waste control on waters used by the 
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mine mills and the urgent need for an 
environmental protection law. 

In June 1980, the World Bank approved a 
$50 million loan to Bolivia to support a 
program of economic recovery and structur- 
al adjustment. This was the first structual 
adjustment loan to a Latin American na- 
tion. Part of the loan is to finance technical 
studies on mining tax reforms, and it is also 
designed to help Bolivia formulate and 
adopt more export-oriented long-term devel- 
opment strategy based on selective action in 
the agricultural and mining sectors. 


PRODUCTION 


Despite political instability and some la- 
bor unrest during 1980, mineral output 
generally rebounded from the depressed 
levels of 1979. The significant increases in 
metallic antimony and tin reflect better 
utilization of installed smelter and/or refin- 
ery capacity. On the other hand, mine 
output of tin dropped to a new low relative 
to recent years. The notable increase in gold 
output indicates a strong response to the 
recent surge in world prices. 

Although production of natural gas con- 
tinued its gradual upward trend; output of 
crude petroleum and condensate remained 
in a serious downtrend since the peak year 
of 1973. In both 1979 and 1980, oil output 
decreased 14%. 


COMIBOL's chief mineral output, sum- 
marized in table 2, came primarily from 
over 90 mines organized under 12 mining 
companies. Tin output by COMIBOL declin- 
ed again to the lowest level since 1968. A 
record high was achieved in tungsten out- 
put, and a notable rebound occurred in lead 
production. 

As shown in table 3, the medium miner's 
group produced a record level of antimony. 
Its silver output increased sevenfold since 
1976—reflecting the growth in lead and zinc 
output. In 1979, the medium miner's share 
of Bolivia's total output was antimony— 
81%, tungsten—49%, zinc—3896, cad- 
mium—25%, lead—2396, tin—21%, and 
silver 1396. 


Table 1.—Bolivia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980P 
METALS? 
Antimony: 
Mine output, metal content 17,015 716,340 13,337 13,019 15,465 
!.! I tut ee 41,744 11,431 2, 391 2, 500 5,099 
Arsenic, mine output, white arsenic equivalent“ 5 NA ae P _— 
Beryllium: Beryl ore (10%-12% BeO)* ________ *30 " D E NE 
Bismuth: 
Mine output, metal content |... 612 1651 307 10 11 
Cl! ee ctu F398 T586 292 PN 41 
Cadmium, mine output, metal content?! 142 1150 93 90 173 
Copper, mine output, metal content |... 5,100 73,191 2,853 1,797 1,884 
ole: mine output, metal content® _ troy ounces_ _ 41,540 24,293 24,660 30,319 52,075 
ron ore: 
Gross weight 8 16,800 55,450 25, 000 5,600 
2c h n cun o DEDE UC za 74,328 35,918 15,900 8,570 
Mine output, metal content |... 16,386 18,937 18,039 15,359 17,741 
Metal including alloys ______________~ ae r75 489 588 
Manganese ore: 
Gross weight 12,265 8,586 1,287 10,500 4,500 
Metal content ____________________ 3,680 2,576 371 3,150 1,350 
Silver, mine output, metal content 
| thousand troy ounces. . 15,340 15,813 6,285 5,742 6,099 


See footnotes at end of table. 
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Table 1.—Bolivia: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 
Commodity? 1976 1977 1978 1979 
METALS? —Continued 
Tin: 
Mine output, metal content 30,315 733,740 30,881 21,648 
Metal, smelter - - - --------------—--- 19,790 713,045 16,254 14,950 
Tungsten, mine output, metal content: 3,182 73,063 3,073 3,114 
Zinc, mine output, metal content |. 48,546 61,406 53,923 51,621 
NONMETALS 
PU ( ³o¹ AAA uerus serian 4917 1 42,157 42,889 42,228 
Calcite. ouod ox et ꝛð d 8 "- DES um MR 
Cement, hydraulic. - - - -- - -----------—- 220,293 266,876 254,254 251,000 
Feldspar-related minerals: Sodalite |... 42 6 NA NA 
Gypsum, crude________________---_-- *1,000 *1,000 *1,000 *1,000 
Magnesite® 2 ve SEE 80 el 2a T 
S N ⁵ A TAE E ear et 10,000 10,000 10,000 10,000 
SUlfUP- om Z ate N 714,384 6,276 14,229 15,000 
MINERAL FUELS AND RELATED 
MATERIALS 
Gas, natural: 
Gross million cubic feet. 153,968 149,075 154,769 157,090 
Marketable______________-_~- do. _ __ 71,442 536 61.297 70,237 
Natural gas liquids: 
Natural gasoline 
thousand 42-gallon barrels_ _ 43 43 40 eye 
Liquefied petroleum gas . do- 462 643 815 820 
Petroleum: 
Crude. o oss ee eer do... 14,856 12,676 11,844 10,174 
Refinery products: 
Gasolineas do— 2,453 2,649 4,133 4,472 
Jet fuel_---------------- do- 406 485 605 541 
Keros ine do- 1,078 1,050 1,169 1,033 
Distillate fuel oi] |... do- 1,363 1,679 1,847 1,830 
Residual fuel oil do. ... 1,353 1,500 1,525 720 
pupricente HUE OPER PARED eg gh do. ..- 176 88 100 156 
er: 
Liquefied petroleum gas do- 1,046 1,729 292 355 
Unspecified do— NA NA 36 71.771 
Refinery losses do- 171 127 108 73 
Total- ce eec do- 7,946 9,307 9,815 10,951 
Estimated. Preliminary. Revised. NA Not available. 


1Table includes data available through July 16, 1981. 


1980 


2In addition to the commodities listed, salt and a variety of crude construction materials (clays; crushed, broken, and 
dimension stone; and sand and gravel) are produced, but available information is inadequate to make reliable estimates 


of output levels. 


3Unless otherwise specified, data represent actual production by COMIBOL and small- and medium-scale mines. 


‘Data represent exports and are regarded as being virtually equal to production. 


Cadmium contained in zinc concentrates produced by COMIBOL. (Cadmium is not recovered in elemental form in 


Bolivia.) 


SCOMIBOL output plus sales by placer mines. (Small- and medium-scale mines cannot legally export gold.) 
rted in this table, or used without 
further processing) as follows, in thousand 42-gallon barrels: 1979—669; and 1980—481. 


Includes topped crude (presumably further processed outside of refineries re 


5Refinery fuel not reported separately, if at all, in recorded data. 


Table 2.—Bolivia: COMIBOL'Ss total mineral output 


(Metric tons of fine content unless otherwise specified) 


Commodity 1976 

BiSMuth e use G ede Merc 536 
; oh i e K 140 
ö³dꝙ l y v 3,415 
PN y ⁊ĩ . a ee troy ounces. _ 354 
Lead lc snc i ũ ⁵ ↄ AdG 12,556 
Silvers 6.5.) 22 eS eS ee thousand troy ounces. _ 4,951 
/// se epee ae RI 8 20,626 
Tungsten (WOᷣᷣ))ʒ 1,121 
ö atts Sms ae wy Anes oh ses 34,046 


NA Not available. 


1977 


631 
138 


1,056 
35,190 


1978 1979 
305 382 
108 128 

2.733 . 1,764 

9,480 NA 

12,646 9,551 
5,700 4.938 
21,443 19,011 
9 1,355 
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Table 3.—Bolivia: Principal minerals produced by the medium miners 
(Metric tons of fine content unless otherwise specified) 
Percent 
1976 1977 1978 1979 1980 change, 
1979-80 
Antimony ____~___________---_-___--__--_-- 10,937 9,868 8,801 10,589 11,552 +9 
CC ³⁰Üʒw 8 712 2,186 3,308 3,467 3,994 +15 
C te et thousand troy ounces. _ 97 378 550 740 664 -10 
ju eee es we ee in md ee 6.924 6,967 6,537 5,930 5,899 ' -1 
Tulgsten- su 2 a Ste uA 8 1.557 1,602 1,677 1,504 1,558 +4 
GON re So eee eh 8 11,031 26,097 19,263 16,728 16,748 xx 
TRADE 


By 1980, the value of mineral exports 
projected in the Government's 5-year eco- 
nomic plan (1976-80) was surpassed mainly 
because of significant increases in world 
prices of tin, silver, and tungsten. On the 
other hand, the projected volume of produc- 
tion and exports was not achieved. 

As shown in table 5, the value of mineral 
exports was at a record high in 1980, pri- 
marily because of higher world prices. How- 
ever, the volume of mineral exports was 
generally lower than in 1978 and 1979, with 
the exception of tungsten which increased 
30% in volume and 35% in value. Although 
the volume of silver exports decreased 
slightly, the export value more than dou- 
bled because of sharply higher prices. 

The volume of tin exports dropped 12%. 
Its value also declined (despite high tin 
prices), reversing a rising trend since 1976. 
The relative importance of tin in Bolivia's 
export sector also decreased—almost 37% 
in 1980 relative to 47% in 1979. Tin exports 
in 1980 were distributed as follows: By 
smelters as refined tin—14,218 tons, as 


concentrate by COMIBOL—4,991 tons, me- 
dium miners—1,036 tons, and small min- 
ers—2,285 tons, through The Banco Minero 
(BAMIN). Exports of minerals and mineral 
fuels in 1980 accounted for almost 8696 of 
the country's total. 

Excluding sales of concentrate to ENAF, 
the value of COMIBOL's exports in 1980 
(chiefly tin, silver, tungsten, zinc, and lead) 
amounted to $238 million or 37% of total 
mineral exports. COMIBOL’s export earn- 
ings increased 21% in 1980 mainly because 
of silver and tungsten. 

For the second year, exports of natural 
gas exceeded exports of petroleum (white 
gasoline). Since 1975, natural gas has been 
Bolivia's second most valuable export after 
tin. Exports of natural gas, currently to 
Argentina, will become even more impor- 
tant when the proposed gas pipeline to Sao 
Paulo, Brazil, is completed. Because of de- 
clining crude oil output, Bolivia was ex- 
pected to have to import petroleum prod- 
ucts in 1981, especially diesel, fuel oil, and 
lubricants. 


Table 4.—Bolivia: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 
Antimony: 
Ore and concentrate - - --------- 8,330 
Metal, alloyed. - - - --- - -----—-—- 2,197 
. 10,527 
Bismuth: 
Ore and concentrate 14 
Metal, alloy ed 117 
TOT iit . 131 
Cadmium in zinc ore and concentrate 93 
Copper ore and concentrate 2,990 
Gold metal including alloys, all forms 
troy ounces. 66 
Iron ore and concentrate 735,313 


See footnotes at end of table. 


Destinations, 1979 


1979 1980 ; 
95 Other (principal) 
16,584 12,622 NA NA. 
52 1 NA NA. 
16,636 12,023 14, 565 Netherlands 483; Bra- 
zil 329; Venezuela 
325. 
NA NA TER NA. 
NA NA == NA. 
46 547 = . 44; Colombia 
8 2i 8 l 
1,740 1,676 NA NA. 
2,628 ow NA NA. 
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Table 4.—Bolivia: Exports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


it 1978 1979 1980 > 
e ne Other (principal) 
METALS —Continued 
Lead: 
Ore and concentrate 16,482 15,634 15,936 7,964 NA. 
Metal, alloyed. _________----- 86 242 276 NA NA. 
Manganese ore and concentrate ™370 29 425 NA NA. 
Silver ore and concentrate 
thousand troy ounces. _ 16,356 5,832 5,684 3,009 NA. 
Tin: 
Ore and concentrate . 13,818 NA NA 251] NA. 
Smelter produets Ii T 14,198 NA NA 6.340 U.S. S. R. 2,873; Nether- 
lands 2,109; 
Czechoslovakia 912. 
. ĩðͤK ete 1.263 NA NA NA NA. 
Total sanra etre iet s 29,279 25,659 22,530 NA NA. 
Metal, alloyed: 
Crüde - .—— —— cen 419 NA NA NA NA. 
M/ ³ A Ecc tst 197 NA NA NA NA. 
rr ER 616 1.686 721 616 West Germany 497; 
United Kingdom 195; 
Colombia 129. 
Tungsten ore and concentrate 72,851 2,647 3,485 1,379 NA. 
Zinc ore and concentrate 151,622 53,934 46,237 24,751 NA. 
Other metals, alloyed dl on TR 78 
NONMETALS 
Barite ios ie be ur Ee 2,889 2,228 8,649 NA NA 
GYPSUM La oos eet os ae : NA 1,200 NA NA 
Stone 
Calcilg ouem Lc ES 1,294 834 302 NA NA 
Sodalite |... LLL LLL LLL F150 NA 315 NA NA 
Sulfur, elemental. . . ....... 14,726 13,532 11,243 NA NA 
NER SAPERET 8 26 NA NA 
MINERAL FUELS AND RELATED 
MATERIALS 
Gas, natural. |... million cubic feet. 55,847 NA NA NA NA. 
Petroleum: 
Crude_ thousand 42-gallon barrels. . 2,863 NA NA NA NA. 
Refinery products: 
Diesel oil _ _ _42-gallon barrels. . 1,777 NA NA NA NA. 
Gasoline, motor _ - - - - do_ _ _ - 160 NA NA NA NA. 
Liquefied petroleum gas .do. _ - - 99,883 NA NA NA NA. 


"Revised. NA Not available. 
! All data on metal exports are in terms of metal content of the materials shipped. 


Table 5.— Bolivia: Leading mineral and mineral fuel exports 
(Million dollars c.i.f. value) 


Percent 
Commodity 1976 1971 1978 1979 1980 of total, 
1980 
Minerals: 

1.2 es Se oe ee a 227.9 326.6 373.7 403.4 378.1 36.5 
Silvet nus ie uet mr a aa ilr EL: 24.3 30.8 33.8 58.3 118.3 11.4 
Tungsten 34.8 45.1 39.5 35.1 47.4 4.6 

ll!!! ³ ³ 39.1 44.7 31.4 42.7 36.7 3.5 
Antimony -------------------—- 31.4 18.0 16.6 29.6 26.4 2.6 
Others o: es ee ee es E 21.0 25.3 20.0 22.6 34.2 3.3 

Toal 1c eh os mt 88 378.5 490.5 515.0 591.7 641.1 61.9 
Mineral fuels: 

Natural gasse 54.6 66.8 78.5 105.0 222.9 21.5 

Petroleum 112.6 67.4 42.3 44.0 22.6 2.2 

]³¹“ͤ?;Ü 0 m hag Sn Fa iced te Ne 167.2 134.2 120.8 149.0 245.5 23.7 

Other export 65.5 83.4 86.6 118.1 149.6 14.4 

Grand totalaaaall 611.2 708.1 122.4 858.8 1,036.2 100.0 


Sources: Ministry of Mines and Metallurgy and Central Bank of Bolivia. 


Percent 
change, 
1979-80 
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COMMODITY REVIEW 


METALS 


Antimony.—Mine output of antimony re- 
bounded from the depressed levels of 1978- 
79 but fell below the record high of 1976. As 
detailed below in tons, the medium miner’s 
group accounted for 75% of national output. 


Percent 
Company 1979 1980 change 
Empresa Minera Unificada 

P 7,506 7,808 +4 
San Juan Limitada |. .. __ 2,060 2,825 +37 
Churquini Enterprises Inc _ _ . 458 423 -8 
Bernal Hermanos 496 385 -22 
Cia. Minera del Sur S. A 69 110 +59 
Total — m 10,589 11,551 +9 
Ottilie b 2,430 3,914 +61 
Grand total 13,019 15,465 +19 


In 1980, ENAF’s antimony smelter at 
Vinto near Oruro approached full capacity, 
with an output of 4,256 tons of metallic 
antimony and 843 tons of antimony triox- 
ide. The smelter, built by Skoda Export of 
Czechoslovakia, started up in 1976. The only 
active private smelter was Bernal’s Palada 
antimony smelter, which exported 854 tons 
of antimony in 1980. 

Cadmium.—Cadmium was produced as a 
byproduct of zinc mining operations. COMI- 
BOL produced 77% of the country’s total 
primarily at its subsidiary, the Quechisla 
Mining Co., followed in importance by the 
Matilde and Bolivia subsidiaries. 

Gold.—Bolivia’s gold output showed a 
notable response to increased world prices. 
A total of 20 gold cooperatives working in 
the Tipuani, Guanay, and Cangalli Rivers 
produced almost 80% of the country’s total 
compared with the 55% share in 1977. The 
balance was accounted for by Compania 
Minera del Sur (COMSUR) operating a 
dredge in the Kaka River. It was reported 
that a gold deposit was discovered in the 
Beni River, and the Cooperativa Aurifera 
Cachuela Experanza was formed to exploit 
it. 

The Government was financing an evalu- 
ation of an alluvial gold deposit in a small 
area of the Chimate region in the Larecaja 
Province north of La Paz. As of December 
1980, 12 pits were dug with gold values 
ranging from 0.0128 to 0.3377 gram per 
cubic meter. Reserves are being determined. 

Iron Ore.—Empresa Siderürgica Bolivia- 
na S.A. (SIDERSA) exported during 1978 
and 1979 36,700 tons of iron ore, with an 
average iron content of 63.7%, from the 
Mutün Mine site to Altos Hornos Zapla in 


~ 


Argentina. Most of this ore was mined and 
stocked when Mutün was under COMIBOL 
control. SIDERSA endorsed a program to 
produce 1 million tons per year of iron 
pellets from the Mutün deposit. The 
weathered enriched ore layer at Mutün is 
estimated to contain reserves of 600 million 
tons grading 56% iron with low silica con- 
tent. | 

On the basis of geological studies com- 
pleted by Kaiser Engineers of Oakland, 
Calif., in September 1978, proven iron ore 
reserves at the Changolla deposit are esti- 
mated at 3 million tons; and another 3 
million tons were indicated, with a 45% 
iron content. About $37 million is required 
for a project to produce 140,000 tons per 
year of ore. 

Iron and Steel.—SIDERSA's iron and 
steel plan based on the Mutün iron ore 
deposit was revised downward, and the 
company now comtemplates construction of 
a plant in Santa Cruz to produce 170,000 
tons per year of sponge iron using natural 
gas from nearby gasfields. The sponge iron 
plant would require about 300,000 tons per 
year of iron pellets produced at Mutün. The 
balance of 700,000 tons would be exported to 
Argentina each year. Output from the 
sponge iron plant would feed a 100,000-ton- 
per-year laminated products plant to be 
installed in Cochabamba, all for domestic 
consumption. SIDERSA proposes to build 
the $60 million rolling mill first by late 1982 
to be fed with imported steel billets. Once 
this mill is producing, the mining and other 
plants will be brought online. The total 
project is estimated to cost $300 million. 

Lead.—The Karachipampa  lead-silver 
smelter continued under construction 
in Karachipampa, 7 kilometers from Po- 
tosi. The smelter will be operated as a 
COMIBOL-ENAF joint venture under So- 
ciedad del Complejo Metalürgico de Kara- 
chipampa. It was orginally scheduled for 
completion in March 1979, then rescheduled 
to start up in early 1980. The $250 million 
plant is now scheduled for startup in late 
1982. It is projected to produce 24,200 tons 
of lead, 6.4 million troy ounces of silver, 
1,950 tons of antimony, 780 tons of tin, 3,300 
tons of zinc, and small amounts of copper 
and bismuth. 

The plant will require a feed of 51,100 
tons per year of lead concentrate, 70% from 
COMIBOL mines and 30% from the private 
sector mines. Considering that COMIBOL 
in 1980 produced 10, 153 tons of fine lead 
from its mines (chiefly Tatasi, San José, 
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Telamayu, Matilde, and Bolivar), and the 
private mines (chiefly Quioma) produced 
7,594 tons, the deficit in lead production for 
the new smelter amounts to about 6,450 
tons. 

In November, the Sociedad del Complejo 
Karachipampa signed a contract with the 
Fondo Nacional de Exploración, Instituto de 
Investigaciones Minero-Metalürgico (IIMM) 
and Servicio Geológico de Bolivia (GEO- 
BOL) to start intensive mine exploration in 
known lead-silver small and medium mines. 

Silver.—The value of exports of silver in 
ore and concentrate has grown almost five- 
fold since 1976, reflecting elevated world 
prices, and has become Bolivia's third most 
valuable mineral export after tin and natu- 
ral gas. Bolivia is the fourth most important 
silver producer in Latin America after 
Mexico, Peru, and Chile. 

Silver output in 1980 came mostly from 
COMIBOL companies—84%, medium 
mines—11%, and small mines—5%. Empre- 
sa Minera Quenchisla, COMIBOL’s second 
largest mining company, was its largest 
silver producer at almost 3.1 million troy 
ounces, followed by Empresa Minera San 
José. During 1980, a rich silver vein was 
discovered at San José. The Ventillas zinc- 
silver mill completed in 1978 at the Que- 
chisla Co. is programmed to produce 1.7 
million troy ounces of silver per year. 

Tin.—Although Bolivia is the major tin 
producer in Latin America, it fell from 
second to fourth rank as a world producer 
behind Malaysia, Thailand, and Indonesia. 
In 1980, Bolivia’s main producers in tin 
content were COMIBOL (18,621 tons), medi- 
um mines (5,880 tons), and small mines 


MINERALS YEARBOOK, 1980 


(2,771 tons). COMIBOL accounted for 68% 
of total output primarily from the subsid- 
iary companies in the tin belt of Huanuni 
(its most profitable), Catavi, Quechisla, Uni- 
ficada, and Colquiri. The mining coopera- 
tives associated with COMIBOL produced 
1,467 tons or 8% of the State company's 
total. 

Practically all of the 28 medium miners 
in the NAMM produced tin. Table 6 pro- 
vides tin output data for the leading compa- 
nies. 

COMIBOL’s production of tin concentrate 
was of three grades—about 70% so-called 
high-grade (42% tin) 10% was medium- 
grade (32.6% tin), and 20% was low-grade 
(below 14% tin). COMIBOL’s average mill 
recovery was 5596, the balance of the tin 
mined going as waste in mill tailings and 
slimes. Most of the low-grade tin concen- 
trate is used as direct feed to the volatili- 
zation plant. 

COMIBOL's cost of producing and mar- 
keting of tin continued to increase, as sum- 
marized in table 7. Total costs increased 
25% in both 1978 and 1979. A detailed study 
of production costs incurred by COMIBOL's 
subsidiaries shows that 75% of COMIBOL's 
tin production is above the average London 
Metal Exchange (LME) price for April 1979, 
indicating that most of COMIBOL's compa- 
nies were not operating at a profitable level. 
In 1979, railway freight costs from produc- 
tion centers to Arica and Antofagasta in 
Chile increased over 18%. Consequently, 
some export traffic was directed to Peruvi- 
an seaports. The expansion of the smelting 
industry has reduced the volume of miner- 
als shipped to the Pacific coast by railway. 


Table 6.—Bolivia: Major tin production by medium miners 
(Metric tons of fine content) 


Cia. Minera del Sur S.A _______________________ 
Estalsa Boliviana S. A.! ~.-_____________________ 


Cía. 


Atoroma Ltda 


Ba uirB Ldi ou ⁵ ͥ?5x œ Or.. en E e 


Cerro 


Berenguela Ltda ______________________ ee 
J. emi 


Member companies of the ESTALSA Group. 


inera Orlandini Ltda |... 222225 
Yana Mallcu Ltda__________________________e_ 


1978 1979 1980 dada 
C e, 

1978-80 

po 1,121 1,256 1,268 +13 
n" 1,464 973 822 -44 
ec 707 638 650 -8 
35 582 575 592 +2 
S 382 538 539 +41 
—— 558 497 410 -27 
—— 265 290 407 +54 
2r 259 241 241 -5 
ep 195 220 -3 
"in 178 158 214 4-20 
" 5,743 5,361 5,369 -7 
ai 194 56 530 -33 
" 6,537 5,930 5,899 -10 


Source: Annual Reports of the National Association of Medium Miners founded in May 1939. 


THE MINERAL INDUSTRY OF BOLIVIA 


155 


Table 7.—COMIBOL'S tin mining and marketing costs 


(Dollars per pound) 
i Average 
D. Handling Totg London 
Year Mining Export Royalties transport, coston Metal Ex- 
costs taxes insurance, market! change 
smelting price 
rp ee ea mM . 1.10 0.14 EY 0.31 1.54 1.59 
igo C E uL 1.03 18 0.08 35 1.64 1.71 
/!!! (--! eS 1.05 37 23 48 2.18 2.18 
1 x 1.60 24 81 59 3.24 3.71 
I9TD uo ore E Li e c cede 1.59 21 .55 67 3.03 3.11 
1 ¹. ͥ AA RR REE 2.02 28 72 78 3.80 3.40 
J eee ee ele 1.98 36 1.14 90 4.88 4.86 
C)CCCCC000T0T0V⅛ʒ v ERREUR 2.49 38 1.45 1.15 5.47 5.84 
/öööôöÜͤö; 8 3.32 44 1.81 1.27 6.84 7.15 
Data may not add to totals shown because of independent rounding. 
Source: COMIBOL. 
COMIBOL’s tin volatilization (fuming) 
plant continued under construction at La uns Refined 5 
Palca, 17 kilometers southwest of Potosi. tin But 
The $65 million plant was designed and um 555 
supervised by the U. S. S. R. under a $27.5 1976— 7 777777 TTT 9,185 30 
million credit granted to the Government in 1953 -~--+--~---------- ERES 2: 
1970. The plant will have an input capacity 19:90 |... ........ 15,696 57 
of 400 tons per day of 3% to 6% tin con- 19805--------------- 2125 > 
centrate and an annual output of 3,500 tonsgsñũé⸗v, 
of 50% tin powder. Feed to the plant will be *Estimated. 


from Unificada-Pailaviri preconcentration 
plant and the Catavi-Canutillos Mine. The 
plant is estimated to require 600,000 barrels 
per year of fuel oil. YPFB produced and sold 
935,000 barrels of fuel oil in 1979 for inter- 
nal market demand. Conversion to natural 
gas use was under study. In mid-1979, CO- 
MIBOL signed a contract with the Soviet 
firm Machino-Export for a second volatiliz- 
ation plant to be built at Machacamarca. 

During 1980, ENAF fired its second tin 
smelter for treating low-grade (10% to 35% 
tin) concentrate at Vinto, 10 kilometers 
from Oruro. The low-grade smelter with a 
capacity of 10,000 tons per year was design- 
ed and built by Klockner Humblod Deuz 
A.G., Novosikusk, Machino-Export, and P. 
Bergsoe and Sons under a $49 million con- 
tract. At yearend, the new plant was under- 
going trials with full operation expected in 
July 1981. 

ENAF achieved a record high output of 
refined tin from its high-grade (42% tin) 
smelter also at Vinto. This 20,000-ton-per- 
year plant was first fired in 1970, with an 
initial capacity of 7,500 tons per year. The 
following tabulation shows the rising trend 
in refined tin output in metric tons. 


Tungsten.—Bolivia is the leading produc- 
er of tungsten in Latin America. Output by 
COMIBOL in 1980 increased 16%, replacing 
the medium miners as the main producer. 
Output by the medium miner’s group in- 
creased 4% through only two companies— 
International Mining Co. and San José de 
Berqué. 

Exports of tungsten increased sharply by 
30% and replaced zinc as Bolivia's third 
most valuable nonfuels mineral export after 
tin and silver. 

Zinc.—In July 1979, Klóckner Industrie 
Anlagen presented to ENAF the feasibility 
study of the 68,300-ton-per-year zinc refin- 
ery plant to be located in the Department of 
Potosí. The $220 million plant will also 
produce 72,600 tons per year of sulfuric 
acid, of which 63,600 tons would be avail- 
able for sale. At yearend, the feasibility 
study was under final review by the Canadi- 
an firm Surveyer, Nenninger and Chene- 
vert Inc. 


NONMETALS 


Barite.—The Baroid Div. of NL Industries 
Inc, in a joint venture with Mosamar of 
Bolivia, initiated production from a new 


156 


grinding plant located at Oruro. A local 
barite source provides feed to the mill. 

Cement.—Bolivia was engaged in a pro- 
gram to expand its cement capacity to meet 
requirements of its development projects, to 
reduce imports, and to set the stage for 
eventual exports to Brazil. Construction 
continued on the new $88 million plant in 
Yacuces, 120 kilometers west of Corumbá 
on the Brazilian border. The 335,000-ton- 
per-year plant being built by the Comite de 
Obras Publicas de Santa Cruz under 55% 
financing by the Inter-American Develop- 
ment Bank is scheduled for completion in 
1981. Lafarge Consultoria et Estudos has 
the consulting engineering contract. 

At the end of 1978, Bolivia's three operat- 
ing cement companies had a combined ca- 
pacity of 810,000 tons per year. 


MINERAL FUELS 


Natural Gas.—Bolivia continued the his- 
torical reversal begun in 1978 of earning 
more from exports of natural gas than from 
petroleum. In 1980, the value of gas exports 
to Argentina increased to $223 million com- 
pared with the $29 million of gas exports in 
1974, a sevenfold growth. 

In early 1980, the Governments of Bolivia 
and Argentina renegotiated the price of 
natural gas from $1.54 per thousand cubic 
feet to $2.50 per thousand cubic feet by June 
1980, through monthly adjustments. In Sep- 
tember, further monthly price increases 
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were agreed upon so that by December 1980 
the rate was $2.80 per thousand cubic feet, 
and by March 1981 the price would rise to 
$3.30 per thousand cubic feet. It was also 
agreed that the exported volume would 
change from 195 to 230 million cubic feet 
per day, effective April 1981. 

Table 8 provides data on the distribution 
of natural gas production. YPFB gasfields of 
Río Grande and Colpa were the major 
producing gasfields followed by the Tita 
Field of Occidental Boliviana Inc. and the 
La Vertiente Field of Tesoro Bolivia Petro- 
leum Co. The Tita Field continued to pro- 
duce natural gas slightly above the average 
contract rate of 50 million cubic feet per 
day. 

Plans remained indefinite regarding in- 
stallation of distribution lines to households 
in Cochabamba, Sucre, Oruro, Potosí, and 
Santa Cruz. 

After many years of negotiations, a provi- 
sional agreement was expected in early 
1981 regarding construction of a 1,940- 
kilometer natural gas pipeline between 
Santa Cruz, Bolivia, and São Paulo, Brazil. 
The project, estimated to cost $1.7 billion, 
was expected to be initiated during the first 
half of 1982 and be ready for use by yearend 
1985. Brazil will probably import about 400 
million cubic feet per day. This project 
offers Bolivia the best opportunity of in- 
creasing export earnings in the near future. 


Table 8.— Bolivia: Distribution of natural gas production 


(Million cubic feet) 

Percent Percent 
1976 1977 1978 1979 1980 of total, 19780 

1980 197 
Injected - - ----------------—- 71,442 r70,536 72,391 79,118 18,321 46 -1 
Jö; ⅛˙ũ:t̃ĩ˙ AA ͤͤ a 720,161 13,365 18,142 10,600 7,200 4 -32 
Local fue!!! 2,463 2,766 2,938 3,949 4,665 3 +18 
For sale? ___________________ 59,302 62,408 61,297 66,294 78,644 47 +19 
Total seai e a ts 153,968 149,075 154,768 159,961 168,830 100 +6 


TRevised. 
Used by YPFB’s field plants and refineries. 


2Includes sales to Argentina and domestic users. In 1980 this amounted to 72,029 million cubic feet for Argentina, 18% 


higher than in 1979. 
Source: YPFB Annual Reports. 
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Petroleum.—The downtrend in the pro- 
duction of crude oil and condensate contin- 
ued since the peak year of 1973. In 1980, 
crude oil output declined 26%, representing 
37% of total hydrocarbons produced, while 
condensate accounted for 63% of the total. 
The total daily average of crude plus con- 
densate was 23,850 barrels in 1980. Output 
was projected to increase to 38,400 barrels 
per day in 1985. The Monteagudo Field was 
the main crude oil producer, followed in 
importance by La Pefia, Caranda, and Ca- 
miri. By far, the Rio Grande Field was the 
main producer of condensate, followed by 
Tita, La Vertiente, and Colpa Fields. 

Sharply reduced domestic output (50% 
down from 1973 levels) and increased do- 
mestic consumption have forced Bolivia to 
discontinue exports of crude oil. In 1973, 
these exports had been as high as 11.8 
million barrels. According to revised fig- 
ures, Bolivia did export 165,000 barrels of 
crude oil in 1979, while in 1980 only gaso- 
line was exported to Argentina. 

In 1980, no new operations contracts were 
signed with foreign oil companies following 
issuance of the Government’s new hydro- 
carbons policy of June 1977. On July 30, 
1980, the Government approved two con- 
tracts between YPFB and Occidental Boliv- 
iana Inc. concerning the transport of liquid 
petroleum products and the sale of natural 
gas. The major new element centered on the 
opening of substantial production by Occi- 
dental at the Porvenír Field discovered in 
1978 in the Department of Chuquisaca near 
Luis Calvo. Occidental began drilling addi- 
tional gas-condensate wells at Porvenir. 
Construction began on a treatment plant 
for processing 100 million cubic feet per day 
of natural gas in order to extract an esti- 
mated 8,200 barrels per day of condensate. 
The gas will be reinjected for future mar- 
keting. 

In mid-1980, the Government appointed a 
committee to study and make recommenda- 
tions within 6 months relative to a national 
energy policy. 
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In May, the International Development 
Association, the World Bank's affiliate for 
concessionary lending, approved a $16 mil- 
lion credit for a gas and oil engineering 
project in Bolivia. The Inter-American De- 
velopment Bank made a parallel loan of $16 
million for the same project. The $41.8 
million project is an important precondition 
for achieving a significant increase in gas 
exports. The project seeks to establish by 
1982 whether there are sufficient reserves 
of natural gas in the Departments of Santa 
Cruz, Chuquisaca, and Tarija to enable 
YPFB to cover future requirements of Bo- 
livias growing domestic market and gas 
exports to Brazil, as well as the existing 
contracts for gas exports to Argentina. The 
project includes the initial phase of a sec- 
ondary recovery (water injection) program 
for the Monteagudo oilfield. Also included 
is an engineering study of the proposed 
Bolivia-Brazil gas pipeline and of the Boliv- 
ian gas market. 

Retail prices of petroleum products preva- 
lent during 1980 were those established in 
November 1979, after a 4-year period with- 
out any price changes. Motor gasoline (92 
octane) was priced at $0.24 per liter, and 
diesel and fuel oil were priced at $0.16 per 
liter. In 1980, Bolivia was generally self- 
sufficient in petroleum products. During 
the year, however, shortages were experi- 
enced in diesel and fuel oil and lubricants. 
In December, the Minister of Energy and 
Hydrocarbons reportedly asserted that the 
Government would terminate price sub- 
sidies on all petroleum products. YPFB had 
a monopoly on the refining and sale of 
hydrocarbons in the country. Surprisingly, 
in 1980 domestic consumption fell almost 
11% compared with that of 1979. 

The Minister also stated that the Soviet 
Union offered to assist Bolivia in the explo- 
ration for and production of hydrocarbons. 


1Supervisory physical scientist, Branch of Foreign Data. 

here necessary, values have been converted from 

Bolivian ($b) to U.S. dollars at the rate of 
$b24.5 — U5$1.00. 
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Table 9.—Bolivia: Production of crude oil and condensate by YPFB and contractor, 


by field' 

(Thousand 42-gallon barrels) 
Field 1975 1976 1977 
Rio Grange 4,578 5,412 5,080 
montesque NC SEP DERE 8 2,471 1,867 1,486 
%//öö a dee mc d fe Ner mL ĩͤ 8 — M "m 
La Pena. LIRE ce 2,069 2,824 2,208 
Caranda ³o¹ ⁰⁰dyd E LUIS ds 1,527 1,345 1,165 
COIDE sco oa ee es a ae tS ol es 1,363 1,029 841 
Camiri £cl « 8 566 559 512 
La Vertiente________________________ "m oe NS 
BIDAE AL I Lou ³˙¹ ð K Lr X us 
CalgüB Lent este ease é 1,568 1,319 641 
CambeittttTT:T:!!! mS 16 178 
Tatarendga 235 241 207 
Bermejo- Toro ue ee ee See 83 58 88 
CCJJõöõ[⁵¹V„ẽ ͤ³ ũ . E 78 53 35 
San Alberto 58 52 44 
CamatindLluiůlAl 22222222 sL 28 31 36 
BR s i nc bee 8 2108 350 4155 
))·Ä AAA Oy Ree 14,732 14,856 12,676 


1 


Occidental’s Porvenir Field entered production. 
Includes output from Los Monos, Buena Vista, and Tigre. 


Includes output from Los Monos, Buena Vista, Tigre, and Montecristo. 


Includes output from Los Monos, Buena Vista, Montecristo, and Espejos. 
Includes output from Buena Vista, Espejos, and a small amount from Tigre. Los Monos was shut down. 
Includes output from Vuelta Grande, Buena Vista, Espino, and Porvenír. 


"Includes output from Buena Vista, Espino, Los Monos, Vuelta Grande, and Montecristo. 


11,844 


10,174 


ised. 
1In 1978, Occidental produced from the new Tita Field and Tesoro from the new La Vertiente Field; in 1979 


The Mineral Industry of 
Botswana 


By George A. Morgan! 


The mineral industry of Botswana contin- 
ued to be the fastest growing sector of the 
economy in 1980, providing a major portion 
of foreign exchange earnings and a substan- 
tial share of Government revenue. Income 
from diamond production alone accounted 
for one-third of Government revenue. Aver- 
age real growth for the country’s economy 
was estimated at 10%. Due in large part to 
the performance of the mining industry, 
foreign exchange reserves were $380 
million? at midyear 1980, equivalent to the 
value of about 6 months’ imports. The debt- 
service ratio was 1%, while inflation was 
16%. The 1979-85 national development 
plan (NDP) was to emphasize employment 
creation and rural development because 
80% of the country’s population was in 


rural areas. Mine worker recruitment by 
the Republic of South Africa declined from 
40,000 in 1976 to about 20,000 in 1979, 
increasing the unemployment problem. The 
Government had a greater responsibility for 
assessment and supervision of projects de- 
spite a serious shortage of skilled personnel, 
with expenditures of $1,310 million planned 
for the period of the NDP. A budget deficit 
of $81 million was expected in 1981 because 
of rapid growth in Government spending 
compared with 3 previous years of surplus. 
Industrial expansion projects, whether Gov- 
ernment funded or privately financed, had 
to contend with the high cost of utilities and 
housing, as well as a high minimum wage 
and high taxes. 


PRODUCTION AND TRADE 


The index of mining production increased 
by 9.5% in 1980. Value of production of the 
leading mineral products in 1980 was as 
follows: Diamonds, $302 million compared 
with $208 million in 1979; copper and nick- 
el, $112 million compared with $94 million 
in 1979; and coal, $5.5 million compared 
with $3.4 million in 1979. Diamond produc- 
tion in Botswana was expected to increase 
significantly upon opening of the new 
Jwaneng Mine, as was output of copper- 
cobalt-nickel matte from the Selebi and 
Phikwe Mines. Interest was being shown in 
expanding output of coal, both for domestic 
consumption and for export. Although mag- 
netic and gravity surveys conducted in 1979 
indicated substantial sediment thickness in 


the western part of Botswana, no permits 
were held for exploration of petroleum. 

The Government began to take control of 
the railroads formerly operated by the Na- 
tional Railways of Zimbabwe. An agree- 
ment was also signed with the Federal 
Republic of Germany whereby $19 million 
would be made available as funding for 
locomotives and railroad maintenance facil- 
ities in Francistown. The value of exports in 
1980 was estimated at $527 million compar- 
ed with imports estimated at $709 million. 
The trade imbalance was expected to con- 
tinue in 1981. Principal trading partners in 
order of importance were the Republic of 
South Africa, the United Kingdom, Western 
Europe, and Zimbabwe. 
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Table 1.—Botswana: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980 
Coal, not further described 1224, 099 294,039 314,486 355,115 371,395 
5 Co content of nickel copper matte 1198 165 261 294 226 
pper: 
Mine output, metal content?) 17,887 16,160 17,235 17,419 *18,600 
Cu content of nickel-copper matte 112,473 11,788 14,615 14,563 15,553 
Diamond: 
Gem thousand carats_ _ 1354 404 420 1659 765 
Industrial _-_______________ _ do. ... 12.007 2,287 72,319 73,135 4,336 
lr! 2h Geese do... r2 361 2,691 2,799 4,394 5,101 
Gem stones, semiprecious, rough, not further 
M xen DOM age a 8 kilograms_ _ 742,000 50,000 10,000 5,000 20,000 
icke 
Mine output, metal content. 22,254 19,859 21,859 22,109 *21,100 
Ni content of nickel-copper matte: 712,581 12,094 16,049 16,173 15,442 
Nickel-copper matte, gross weignt 32,506 30,772 39,517 39,823 40,099 
Sand and gravel cubic meters 151,063 135,840 133,553 229,856 201,925 
Stone, crushed, not further described do- 100,684 127,983 141,415 228,526 033 
1 ¾ ö——T..... ᷑ͤ K c E E EE 1144 288 313 104 78 
“Estimated. Preliminary. Revised. 


1Table includes data available through July 29, 1981. 


igures approximate recoverable mine output and have been used as such in world production tables appearing in 


volume 1 of Minerals Yearbook. 
Analytic content of ore milled. 


COMMODITY REVIEW 
METALS 
1977 1978 1979 1980 
Copper-Nickel-Cobalt.—Botswana RST " RT - 

Ltd. (BRST), owner of the Selebi and Matte production 
Phikwe Mines, had a 14% increase in both kisatte cntenthn 30,772 39,517 39,823 40,099 
mine output and mill throughput in 1980. disces per. C tn 
Production of concentrates was up by near- Copper 5 38.3 36.9 985 38.8 
Cobalt do- 54 66 55 56 


ly 78,000 tons, while matte production in- 
creased slightly to 40,099 tons. Ore produc- 
tion from underground operations at the 
Phikwe Mine was 1.57 million tons grading 
1.16% nickel and 0.8% copper. The decline 
in grade from that of the previous year was 
compensated by slightly higher production. 
The Selebi Mine’s underground operation 
was in full production by midyear, while the 
open pit mine at Phikwe ceased production 
in August. Total output from the open pit 
mine was 0.34 million tons grading 0.75% 
nickel and 0.66% copper. Underground ore 
from the Selebi Mine graded 0.46% nickel 
and 0.94% copper. The sinking of the third 
shaft at the Selebi Mine continued but 
encountered water at the 750-meter depth. 
Production from the shaft was to commence 
in 1982 following commissioning in late 
1981. Overall, 2.5 million tons of ore were 
milled, grading 0.93% nickel and 0.82% 
copper. Matte output and average metal 
content of matte for the period 1977-80 are 
listed in the following tabulation. 


1 Average content for sulfur and impurities was 22% for 
each of the years shown. 


Total sales reported by BRST for the year 
ending December 31, 1980, were $144 mil- 
lion compared with $69 million in 1979. 
Mining assets and other capitalized expen- 
ditures amounted to $362 million in 1980 
compared with $326 million in 1979. Howev- 
er, total liabilities amounted to $464 million 
at yearend 1980. The adjusted accumulated 
deficit was reported at $192 million, up 11% 
from that of the previous year. Based on 
terms of an amendment to the mining lease 
that provided a royalty payment of 3% on 
the gross value of recoverable metal, BCL 
Ltd., which operated the mines and was 
85% owned by BRST, owed the Government 
$6.2 million in 1980. However, a deed of 
deferral, effective December 31, 1979, pro- 
vided for deferral of loan principal pay- 
ments and royalty payments during the 
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period to December 31, 1983, if BCL had a 
negative cash flow position. Loan principal 
repayments and royalty payments of an 
estimated $17.5 million, falling due in 1981, 
were also expected to be deferred. As of 
December 31, 1980, BCL had an estimated 
loss for tax purposes of about $221 million 
available to be carried forward against fu- 
ture taxable income. Capital cost of $275 
million may also be amortized against fu- 
ture income subject to the limitation of a 
maximum relief of 75% of taxable income 
in any year.‘ 


NONMETALS 


Diamond.—At the Orapa Mine of De 
Beers Botswana Mining Co. (Proprietary) 
Ltd., diamond output in 1980 amounted to 
4,699,608 carats from a throughput of 
7,329,600 tons of ore, yielding a recovery 
rate of 64.12 carats per 100 tons of ore. The 
company's Letlhakane Mine yielded 401,423 
carats from a throughput of 2,112,900 tons 
of ore for a recovery rate of 19 carats per 
100 tons of ore. The decline in diamond 
yield at the Letlhakane Mine from 23.22 
carats per 100 tons of ore in 1979 was due in 
part to lower diamond content of kimberlite 
treated and to treatment of residual ferrugi- 
nous gravels earlier in the year. Production 
startup at the main treatment plant at the 
Jwaneng Mine was planned for early 1982. 
Geological investigation and stripping of 
sand overburden continued in 1980, and 
blasting of rock overburden began at mid- 
year with the commissioning of rotary drills 
and electric shovels. 

Total waste removal amounted to 0.580 
million cubic meters compared with a tar- 
get of 1.5 million cubic meters due to 
unspecified difficulties. However, a revised 
production schedule was expected to be met 
with the aid of additional equipment in 
1981. The bulk sampling plant and ancillary 
workshops, roads, and services were sub- 
stantially completed, as well as the mine 
township. A rail siding was completed at 
Lobatse, and a tarred road to Kanye and a 
tarred airstrip at the mine were put into 
operation. When the Jwaneng Mine is in 
full production, total output for Botswana 
may double from present levels to about 10 
million carats per year. Employment at the 
Orapa and Letlhakane Mines was about 
2,400 people in 1980, and the Jwaneng Mine 
was expected to employ about 1,300 people. 
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Diamond production in Botswana was 
shipped to the Botswana Diamond Valuing 
Co. in Gaborone for grading. Graded dia- 
monds were then purchased by the Dia- 
mond Corp. Botswana (Pty.) Ltd., part of the 
De Beers Central Selling Organization, for 
eventual marketing worldwide. It was re- 
ported at yearend 1980 that the diamond 
agreement between the Government and 
the De Beers Central Selling Organization 
was being renegotiated. 

Exploration continued at a small kimber- 
lite site near the Jwaneng occurrence, and 
two additional sites near the Orapa Mine 
were being evaluated for possible develop- 
ment. 


MINERAL FUELS 


Coal.—Coal production was estimated at 
380,000 tons for 1980, up about 40,000 tons 
from that of the previous year but short of 
the expected goal of 1 million tons. No coal 
was exported; all production was used for 
electric power generation or for consump- 
tion at the Selebi-Phikwe furnace as a 
replacement for diesel fuel.* The Ministry of 
Mineral Resources and Water Affairs re- 
ported that it intended to foster the produc- 
tion of coal for export. Several firms were 
interested in coal exploitation near Moru- 
pule, and Shell Coal Botswana submitted a 
feasibility study for the opening of a coal 
mine in its prospecting area between Moru- 
pule and Serowe. 

The Government also decided to build a 
coal-fired power station at Morupule. Feasi- 
bility and preliminary engineering studies 
neared completion, and funding discussions 
had been held with the World Bank. 

Petroleum.—Construction of oil storage 
tanks located in Gaborone and Francistown 
was completed. When filled, the tanks were 
to provide a 3-month supply of oil to cover 
the country's petroleum needs in case of a 
supply interruption. The cost for their con- 
struction was $4.2 million, and the cost to 
fill the tanks was put at $1.2 million. 


l Physical scientist, Branch of Foreign Data. 
ere necessary, values have been converted from 

Botswana pula (P) to U.S. dollars at the rate of 
P1=US$1.27 for 1979 and P1 = US$1.85 for 1980. 

The Financial Times (London). Botswana. No. 28,152, 
Apr. 6, 1980, pp. 19-23. 

Botswana RST Ltd. Annual Report 1980. 27 pp. 

5De Beers Consolidated Mines Ltd. Annual Report to 
December 31, 1980, 93rd Annual Report. 1980, 29 pp. 

SMining Journal (London). Tmprovement at Selebi- 
Phikwe. V. 295, No. 7579, Nov. 21, 1980, p. 415. 
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The Mineral Industry of 
Brazil 


By Orlando Martino! 


In real terms, the Brazilian economy in 
1980 grew by 8%, surprising most economic 
observers who had expected a growth closer 
to the 6.4% rate of 1979. Brazil’s gross 
domestic product (GDP) in current prices 
expanded to an estimated $237 billion.? At 
yearend the rate of inflation was 110% 
compared with 77% in December 1979. 

In 1980, Brazil made further progress in 
expanding its mineral industries and was a 
leading or important supplier of mineral 
commodities in the Latin American region 
and in world markets. Particular gains 
were achieved in exploiting Brazil’s rela- 
tively recently evaluated mineral potential 
in gold, bauxite, phosphate rock, and coal. 

In value terms, Brazil’s diversified miner- 
al output, not including petroleum, is 
among the largest in Latin America, but is 
comparatively a small part of the national 
economy where agriculture and manufac- 
turing dominate. The mineral sector in 1980 
contributed about 1.8% of the GDP. The 
importance of the mineral sector was more 
apparent in Brazil’s international trade 
where the share of mineral exports was 
over 10%. Exports of iron ore alone in 1980 
was 8% of the total as in 1979. 

Besides iron ore, Brazil continued as an 
important producer and exporter of manga- 
nese, pyrochlore concentrate, beryl, ferro- 
alloys (particularly ferrocolumbium), 
electronic-grade quartz crystal, and gem 
stones. For the first time in 1980, Brazil 
became a significant exporter of bauxite 
from the Trombetas operation in the Ama- 
zon Basin. Record production levels were 
achieved in phosphate rock, coal, crude oil, 
and natural gas. Gold output escalated be- 
cause of the Serra Pelada discovery. 

The dominant mineral company in Brazil 
and the world’s largest producer and ex- 


porter of iron ore was Companhia Vale do 
Rio Doce (CVRD). CVRD was engaged in the 
important Carajás iron ore project as well 
as the production of phosphate rock and 
bauxite through associated companies. As a 
mixed capital company, CVRD was 80% 
owned by the Government and 20% by 
private Brazilian shareholders. 

The mineral fuels sector was dominated 
by the state oil monopoly, Petróleo Brasilei- 
ro S.A. (PETROBRAS), owned 75% by the 
Government and 25% by local private inter- 
ests. As a result of intensified exploration 
and development, PETROBRAS had some 
success in achieving record levels in the 
production of crude oil and natural gas as 
well as their corresponding proven reserves. 

Companhia de Pesquisa de Recursos Min- 
erais (CPRM), an autonomous state entity, 
continued its extensive program of geologi- 
cal exploration. 

Government Policies and Programs.—A 
major event in the mineral sector was the 
decision by the Government in November 
1980 to approve a 10-year plan to develop 
the large and varied resources of the Ca- 
rajás Mineral Province, Para State, in the 
south Amazon Basin. In addition to massive 
high-grade iron ore reserves, Carajás in- 
cludes substantial reserves of manganese, 
bauxite, copper, nickel, tin, and gold. The 
global project covering mineral and agricul- 
tural resources would absorb $61 billion, of 
which $26 billion would be required for 
mineral development. Mineral processing 
facilities (smelters) are contemplated in the 
program. A new railroad and shipping port 
near São Luis are included for transport of 
mineral output to domestic and world mar- 
kets. 

The Government assigned development of 
the Carajás iron ore deposit to CVRD. 
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Indications were that exploitation of the 
remaining mineral resources would be as- 
signed to the private Brazilian mineral 
sector and foreign interests. 

For 1981, the Government announced a 
goal of limiting petroleum imports to 
750,000 barrels per day. Brazil consumed an 
average of 1.1 million barrels of oil per day, 
of which 929,000 barrels per day were im- 
ported in 1980. 

The Brazilian Government has been re- 
luctant to allow foreign participation in the 
national alcohol fuel program. It appeared 
likely that foreign investment in this area 
would be limited to producing alcohol fuel 
for export. 

The Government was considering changes 
in rules on the registration of foreign capi- 
tal, particularly reinvestments, which 
would have implications for the foreign 
remittance of profits. 

Foreign direct investment and reinvest- 
ment in the mining sector was $372 million 
in 1979 compared with a total of $155 
million in 1975. Total foreign investment in 
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Brazil in 1979 in minerals and energy relat- 
ed sectors is detailed below in million U.S. 
dollars: 


Total in- ^ 
vestment ercent 
Sector and rein- share 
vestment 
Mineral extraction 372.4 2.3 
Iron and steel! 345.8 2.2 
etallurgß - - --------- 969.5 6.1 
ment 5c lee 119.4 0.7 
Fertilizers __._________-— 170.3 1.1 
Basic chemicals 1,728.0 10.8 
Petroleum derivatives 337.7 2.1 
otal zoe wem 4,043.1 25.3 
Total foreign investment in all 
sectors of economy... 15,962.9 100.0 


Within the mining and related sectors, 
the foreign investment from the United 
States totaled $1.04 billion and accounted 
for about 28% of the total. Next in impor- 
tance were the Federal Republic of Ger- 
many, 14.8%; Switzerland, 9.1%; United 
Kingdom, 8.4%; and Japan, 8.1%. 


PRODUCTION 


Preliminary data indicate that in real 
terms the value of output of the extractive 
industries grew by almost 13% in 1980. The 
latest available official data reported by the 
Departamento Nacional da Producáo Min- 
eral (the National Department of Mineral 
Production, DNPM)® of the Ministry of 
Mines and Energy shows that in real terms 
the value of mineral output grew by 11.2% 
in 1979 compared with the 4.6% growth in 
1978. 

Total value of mineral output in 1979 was 
comprised of crude oil, 28%; iron ore, 20%; 
crushed rock, 10%; coal, 4.6%; phosphate 
rock, 3%; natural gas, 2.7%; pyrochlore, 
2.5%; and tin, 2.3%. Overall in 1979, miner- 
al fuels contributed 35.6% of total mineral 
output, followed by metallic minerals, 
31.6%; nonmetallic minerals, 31.4%; and 
diamond and gems, 1.4%. 

Table 1 provides reported and revised 
production data for 1976-80. Where reported 
data is not available for certain minerals in 
1980, estimates are given. 

Gold production escalated because of the 


Serra Pelada discovery in the Carajas re- 
gion. Output of iron ore continued its up- 
ward trend as new capacity was utilized. 
The rate of growth of crude steel output 
slowed somewhat to 10.396, while output of 
ferroalloys continued its strong expansion 
by increasing 14%. In 1980, Brazil became 
Latin America's third most important pro- 
ducer of bauxite after Jamaica and Suri- 
name and was the leading aluminum pro- 
ducer. 

Among nonmetallics, mine output of 
phosphate rock increased almost 60% be- 
cause of the startup of several new projects 
in 1979. Sulfur output from oil shale and 
refinery operations increased but remained 
far below domestic demand. 

Brazil’s drive to reduce dependency on 
petroleum imports was manifested in the 
14% increase in production of marketable 
coal. Output of metallurgical and steam 
coal has risen sharply since 1973 when the 
world energy crisis began. Output of crude 
oil and natural gas reached record levels. 
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Table 1.—Brazil: Production of mineral commodities! 
(Metric tons unless otherwise specified) 
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Commodity” 


METALS 
Aluminum: 
Bauxite, dry basis, gross weighgnt 
Nu wins Ree ee 
Metal: 
Primary. c.n idet e 


ry 
Antimony, mine output, metal content 
Beryllium: Beryl concentrate, gross weight 
Chromium: 
rüde css 
Concentrate LLL LL ll 
Marketable produe 
ä ores and concentrates, gross 
weight: 
Columbite and tanta lite 
Djalmaite concentrattte 
Pyrochlore concentratteeeeeeeeeeee 
Copper: 
Mine output, metal content 
Metal, secondary 


Gold: 
Mine output troy ounces- 
Garimpos (prospectors |. do- 


/ ³˙¹' (8 do- 
Iron and steel: 
Ore and concentrate (marketable product): 
Gross weight |... thousand tons. - 
Iron content Oc cc 


Metal 


Ferroalloys, electric-furnace: 
Ferrochromium |... 
Ferrocolumbium . ...........- 
Ferromanganeee 
Ferronickel -—-——----------—- 
Ferrosilicon -—-------------—- 
Ferrosilicochrome_ |... re 
Ferrosilicomanganese |... 
Silicon metal... 
Other: 

Ferroboron _____~___~_______ 
Ferromolybdenum . - - .. 
Ferrophosphorus _ ..--------- 
Ferrotitanium _~___________~— 
Ferrotungs ten- 
Ferrovanadiu nnn 
Ferrocalcium silicon... _ 
Ferrosilicon magnesium 
Ferrosilicon zirconium ______ _— _ 


Steel, crude, excluding castings 
thousand tons 
Semimanufactures, flat and oe 
onus 
Lead: , 
Mine output, metal content 
Metal: 


Send 


Silver asso thousand troy ounces. _ 


n: 
Mine output, metal content 
Metal, smelter, primar 


See footnotes at end of table. 


1976 


826,715 
"306,183 
139,175 
25,700 
127 

368 


886,514 
132,455 
186,106 


119,536 
119,984 


239,520 
94,087 
61,157 

8,432 


165,610 
10,010 
"98,978 
9,971 
45,252 
13,575 


"311,903 
9,169 
7,018 

22,615 


43,672 
125,534 


1,696,200 


5,213 
2,149 


1,610 
"454 


5,388 
16,423 


1977 


1,119,510 
7340, 800 


167,100 
33,500 


7262 
7496 


683,147 


"250,281 
"309,995 


25 
145,947 


121,048 
158,472 


279,520 
82,001 
53,301 

9,739 


4,500 
7,443 


"371,278 
11,164 
8,412 
24,039 


48,303 
729,001 


1,515,673 


4,241 
2,530 


2,441 
372 


16,287 
7,421 


1978 


1,160,112 
52,100 


186,365 
31,817 
7196 
139 


957,798 
203,107 
269,870 


128,860 
172,038 


300,898 


84,985 
95,240 


10,331 


62,170 
10,251 
117,843 
10,976 
72,842 
4,698 
106,249 
5,831 


11 
1,690 
436 
336 
456 
5,790 
9,968 


409,547 
12,107 
10,126 
31,203 


41,236 
33,220 


1,917,120 


3,600 
2,228 


2,841 
506 


6,980 
9,309 


1979P 


2,387,741 
449,100 
238,009 

37,905 
67 

453 
891,543 


229,836 
340,385 


319,258 


104,083 


11,918 


84,514 
13,913 
133,563 
11,355 
19,112 


6,639 
14,432 


484,209 
313,893 
11,693 
27,927 


55,084 
42,200 


2,209,331 


2,964 
2,463 


1,900 
1,065 


7,217 
10,133 


1980° 


34, 152,000 
3506, 000 


260,600 
50, 000 


31,400 
90,000 


150,000 
1,150,000 
1,300,000 

106,000 

68,900 
12,960 


393,443 


$551,749 
315,318 
312,985 
325,100 


344,600 
340,400 


2,200,000 


32,500 
32,500 


2,000 
1,125 


36,800 
38,800 
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Table 1.—Brazil: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity? 


METALS —Continued 


Titanium concentrates, gross weight: 
nne! LES 
Rutile: --—M———— ———— 

Tungsten, mine output, metal content: 

Zinc: 

Concentrate and salable ore 
Mine output, metal content 
Metal, smelter: 


Zirconium: Zircon concentrate, gross weight?! 
NONMETALS 


Beneficiated __________~_____-_____ 
Marketable product* |... 
Calcit- estu ] ] v. ] ͤ ß... 8 


Beneficiated_ lub 
Marketable produet 22522 


ciii 7))%%%VCCCͥdwãũ 8 do- 


Beneficiated |... 2222-22 --- 
Marketable produett 


Feldspar and related materials: 
Feldspar, marketable product* |... 
Leucite, marketable product* |... 
Sodalite, crude (marketable product)_ - _ _ ~~ — 


Marketable products: 
Direct-shipping crude ore (sales) — _ _ — 
Concentrates: 
Acid- grade 


Ceramic- grade 
Metallurgical- grade 


Total marketable produets - — - 
Graphite: 
Püdé —- (Lo a ee E 


5 roducts: 
ipping crude ore 
9 irat. lue ya eRe EES 


!!! . buc 


Beneticated dd. 8 
Marketable products“, 
Lime, hydrated, and quicklime*.. thousand tons 


Lithium mineral concentrates: 


See footnotes at end of table. 


1976 


14,615 
51 
11,002 


183,209 
151,299 


43,154 


19,565 
3,058 


1,442,223 
92,103 


143,218 
110,254 
209,704 
315,056 
3,229 
1,458 
1214 
147 
1261 
5,036 


4,179 
4,538 


84,134 
15,862 
643 
790,639 
49,396 


55 


| 31,105 


31,160 
31,395 


6,018 


6,018 
545,463 


2,898 


1977 


13,268 
128 
1.212 


205,671 
157,588 


741,032 


78,532 
4,649 


1,512,997 
92,773 


108,395 
939,666 
259,836 
372,488 
3,514 
1,575 
1274 
146 
1320 
11.204 
66 


9,559 


96,187 
78,232 
982 
7105,401 


115,960 


13,162 
127 3280 
476 
721,663 
168,581 


53,603 


9,187 


9,187 
543,046 


1978 


122.815 


167,614 
1,595,482 
294,459 
310,062 
4,457 
1,029 
7291 

149 

1340 
32,940 


10,709 
12,030 


103,597 
8,075 
681 
112,359 
126,232 


465 
31,174 
30,161 
61,800 
41,845 
10,387 


11,216 
474,732 


6,908 
1,356 
1,773 
4,500 


431 
50 
1,996 
885 


3,362 


1979” 


344,389 
89,886 


63,494 


12,700 
3,605 


2,422,420 
138,457 


489,997 
73,014 
108,042 
16,922 
24,874 
212,503 
1,343,005 
349,446 
943,589 
3,900 
1,620 


"305 
"55 


366,503 
163,179 


106 
38,000 
37,000 
75,106 

135,977 
10,867 


95,997 
464,730 


8,193 
1,299 
1,750 
4,500 


187 
58 


1,501 


1,746 


1980* 
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Table 1.—Brazil: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity? 1976 1977 1978 1979 19805 
NONMETALS —Continued 
Notes 
Crude? oye Seo ese es Se 414,612 481,154 409,936 590,240 745,000 
Beneficiated ____________________ _ 195,877 205,719 217,270 265,671 336,000 
Mica, all grades?! |... |... ......- 2,799 1,955 4,551 4,073 4, 
Nitrogen: N content of ammonia ----------- 144,200 145,500 202,900 265,500 3351,600 
Phosphate rock, including apatite: 
Crude: 
Mine produeſt thousand tons 3,256 3,425 5,967 12,478 20,400 
Of which sold directly |... do- 15 26 39 40 
Concentrate: 
Gross weight _____________ do- 490 650 1.023 1,589 2,600 
P20; content do... 1176 1195 367 589 960 
Pigments, mineral: Ocher, crule 5,957 6,630 6,199 1,532 7,600 
Precious and semiprecious stones except diamond, 
5 and worked: 
Agate ----------------- kilograms_ — 1,929,158 1,346,803 1,770,874 1,595,201 NA 
Amethyst do... 182,324 202,338 357,384 328,007 NA 
Aquamarine CCC do... 559 1,179 „546 1.564 NA 
t's- eye do— es 12 3 NA 
Gitrine do... 24,250 33,830 49,796 60,858 NA 
Emerald 0- 2,991 2,266 16,729 7,471 NA 
Garnet- o ie eee ele Oo. __ 211 177 2,907 840 NA 
Mee leah eM ie Re at ty ptt Uc 513 342 619 1,383 NA 
I;. ee 88 value $403 $5,500 $505 $7,504 NA 
Sapphire ____________-_- kilograms. — (12) = 1 (12) NA 
7777. ˙˙i˙. eum E do— 4,743 3,850 4,231 15,741 NA 
Tourmaline - --------------—-- n MEN 2,838 526 2,536 2,144 NA 
Turquoise value $80 $4,221 37 NA 
GoTo te eye kilograms_ _ 742,433 524,602 482,769 406,379 NA 
Qua artz crystal, all gradesũ !!! 2,038 1,609 2,406 4,143 NA 
t, marine thousand tons 2,473 2,481 2,727 2,866 2,900 
Silica (silen! )))) 3,620 3,594 5,721 7,005 NA 
Sodium compounds 
Caustic soda ________________-___- 257,016 T291,212 289,233 645,143 NA 
Soda ash, manufactured (barilla 150,012 141,022 120,651 118,659 130,000 
Stone, sand and gravel: 
Dimension stone: 
Marble, rough-cut --------------- 105,240 145,257 160,229 177,290 NA 
I ͥͥͥͥ ud] ͤ 337 4,670 186,995 34, 957 NA 
Crushed and broken stone 
CCC thousand tons NA NA 324 198 NA 
Calcareous shell ss 272, 357 246,240 243,153 1,002,692 NA 
Dolomite. thousand tons. . 1,599 : 1,092 1,712 NA 
Gneiss ~- . 02 — NA NA 2,012 1,230 NA 
Granite??? do— 56,077 51,815 NA NA NA 
Limes tone ^ EN 4,883 39,303 46,283 44,664 NA 
Quartz t o anena naana 34,821 45,530 95,720 57,920 NA 
Quartzite: 
Crude ee Re a en trat 276,036 255,247 212,066 379,253 NA 
Processed’§_________________ 149,261 148,304 109,497 50,358 NA 
Shale tt 8 326,923 529,449 540,381 587,428 NA 
Sand thousand tons 3,833 4,875 NA NA NA 
Sulfur, elemental, byproduct 6 epee Selene 29,864 44, 351 57,176 103,727 201,000 
Talc and related materials: 
Talc, marketable produet 141,035 180,474 190,674 810,397 255,000 
Pyrophyllite, marketable produet _ _ — 12,813 13,408 69,846 55,081 55,000 
Other: Agalmatolite, marketable product .. .. .. — 65,634 71,541 68,624 101,281 NA 
Vermiculite: 
Crude 2.223525) 8 1,008 6,833 19,611 10,496 17,640 
Marketable product* ________________ 1,008 3,617 4,031 7,382 8,000 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 103,000 110,000 NA NA NA 
Coal, bituminous (marketable)* _ thousand tons_ _ 3,310 13.646 5,050 7,604 8,300 
Coke, metallurgical, all types do... 2,805 3,349 8,417 3,930 34.049 
Gas, natural: 
GroBS ----------- million cubic ue z 57,909 63,835 68,271 67,045 377,868 
Marketed . -- --------------- 26,052 37,311 40,074 €43,000 50,000 
Natural gas liquids thousand 42-gallon 5 1,906 2,050 2,088 2,012 32,063 
Petroleum: 
Crude 2 bee eG do... 62,932 160,740 60,615 62,444 368,496 


See footnotes at end of table. 
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Table 1.—Brazil: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 19805 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum —Continued 
Seon Ty produ 
asoline _ _ 3 42-gallon barrels. — 90,013 82,692 89,944 84,780 368,301 
Ja ET!!! A do... 11,152 11,252 320,278 
25,484 20,046 
Keros ine do... 4,264 4,522 34.095 
Distillate fuel oli do ..- 87,737 96,624 106,927 111,091 3121,846 
Residual fuel oil do- 98,725 1101, 801 111,959 113,179 3105,392 
Lubricants- --—----------—- do____ 2,252 2,378 3,664 3,285 34.233 
ONC m ͤ md es do— - 44,546 148,897 369,692 
62, 354 85, 253 
Refinery fuel and losses do- 9,705 9,774 311.252 
r A ee do- 348,394 357,940 400,332 417,634 $405,089 
*Estimated. Preliminary. 


1Table includes data available through Oct. 13, 1 


TRevised. N A Not available. 
981. 


?In addition to the commodities listed, molybdenite, bismuth, and uranium oxide are produced, but output is not 
reported and available information is inadequate to make reliable estimates of output levels. 


Reported figure. 


Figure represents sum of (1) crude material sold directly and (2) production of concentrate. (Sale of crude material in 
any given year may exceed production in that year as a result of the sale of stocks of crude material mined but not sold or 


beneficiated in previous years. 


Similarly, output of concentrates in any given year may exceed the amount of crude 


material mined in that year owing to treatment of previously mined but not yet processed ores. 
‘Represents total estimated production, including the amount reported as sold by the Garimpos to Government 


agencies. 


Includes sponge iron as follows, in thousand metric tons: 1976—262; 19777 —358; 1978—270; 1979—324; 1980— 275. 


"Smelter and/or refined metal. 
5Includes baddeleyite-caldasite. 
Figures represent officially re 


rted output plus official Brazilian estimates of output by nonreporting miners; 


officially reported output was as follows, in thousands of carats: 1976—76; 1977—65; 1978—86; 1979—83. 
10Includes the following quantities sold directly without beneficiation, in metric tons: 1976—1 10; 1977—2,650; 1978— 


6, 051; 1979—5,177; 1980—not available. 
13] ess than 1/2 unit. 


Listed under dimension stone in previous editions, but only a small part of the 1976 total and none of the output for 
the other years was dimension stone. Data on output in gravimetric units are not available for 1978 and later iu but 


output on a volumetric basis was reported as follows, in thousand cubic meters: 1978—37,842; 1979—42,684; 


available. 


980—not 


1% Apparently includes crude quartz used to produce quartz crystal (listed separately in this table) as well as additional 


unreported quantities of common quartz. 


I5Produced from a portion of the crude quartzite listed above; crude quartzite processed was as follows, in metric tons: 


1976—206,036; 1977—157,531; and 1978-80—not available. 


TRADE 


The overall trade deficit in 1980 was the 
same as that of 1979. Total exports increas- 
ed 3296 to $20.1 billion while imports in- 

creased 28% to $23.0 billion. Brazil's im- 
ports of oil and other fuels increased in 
value almost 50% to $10.2 billion. Exports 
of iron ore in 1980 valued at $1.6 billion 
were, by far, the country's most important 
mineral export accounting for about 8% of 
the total. 

DNPM's annual report shows that in 1979 


Brazil's trade deficit in mineral commodi- 
ties continued to grow. Total mineral im- 
ports (including petroleum) were valued at 
$9.8 billion while mineral exports were 
valued at $2.7 billion. If mineral fuels (oil 
and natural gas) are eliminated, Brazil had 
a surplus of $706 million in its mineral 
trade. Mineral imports in 1979 comprised 
crude oil, 68%; steel and ferroalloys, 5%; 
copper, 4%; and coal 3%. Mineral exports 
comprised iron ore, 86%; manganese, 4%; 
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and gems and diamond, 2.7%. Exports of 
steel and ferroalloys in 1979 amounted to 
$825 million and petroleum products were 
$212 million. In 1980, Brazil became a 
significant exporter of bauxite for the first 


time. 


Brazil’s mineral trade shows a trend 
away from simple beneficiated ore toward 
exports of mineral-related, semimanufac- 
tured commodities such as crude steel and 
ferroalloys with value added by further 
processing. The proportion of these com- 
modities had increased from 28% of total 


mineral exports in 1977 to 45% in 1979. 


Brazil’s major partners in mineral trade 
in 1979, including mineral fuels, are shown 


below in million U.S. dollars: 


Export markets Import sources 
Japan 500 Ira 2,283 
United States 363 Saudi Arabia 1,945 
Germany, Federal United States 902 

Republic of 252 Iran 884 
Argentina . 168 Kuwait 295 
NI ------- 104 Germany, 

Federal 
Great Britain 100 Republic of 251 
Zaire 88 Venezuela _ _ _ 232 
Colombia 84 Canada 210 
Belgium- Luxem- Arab Emirates 150 

bour ggg 80 
Francde _ 74 South Africa. _ 137 


Table 2.—Brazil: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 ; 
i 9 Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 4,005 516,153 168,251 art amie Trinidad and Tobago 
Oxide and hydroxide.__________ 172 534 28 Argentina 225; Japan 119; Uruguay 
Metal including alloys: l 
Unwrou ght 2 faa 
Semimanufactures 1.310 4,224 1,277 5 970; Argentina 752; Panama 
Antimony metal including alloys, all l 
III ⁵ð i 88 5 4 fs All to Uruguay. 
Beryl ore and concentrate |. 739 452 450 United Kingdom 2. 
Chromium: 
Chromite. - - --------------—- 81,859 45,215 M Japan 45,157; Chile 50. 
Oxide and hydroxide... 50 50 All to United Kingdom. 
Cobalt metal including alloys, all forms NA 50 4 Netherlands 46. 
Columbium and tantalum ore and concen- 
trate: 
Columbite? __.._____________ 20 48 39 Netherlands 9. 
„„ Sere DAHER 112 280 109 West Germany 109; Netherlands 56. 
Satis including cement 1,536 1,645 __ West Germany 800; Belgium- 
Luxembourg 800. 
Metal including alloys, all forms 9,405 4.763 2,015 Uruguay 706; Colombia 339. 
Gold metal including alloys, unwrought 
and partly wrought .. -troy ounces. _ 2,781 ae 
Iron and steel: 
Ore and concentrate including roasted 
pyrite thousand tons 66,371 75,588 3, 114 ä 26, 1A ya Germany 12,403; 
Metal: 
Pig iron do— 1.026 989 154 Argentina 212; China, mainland 203. 
Sponge iron, powder, shot 571 1,097 (3) Uruguay 456; Argentina 317; 
Venezuela 149. 
Ferroalloys: 
Ferrochron 42, 393 48,205 6,100 Eri 34,000; Belgium-Luxembourg 
Ferromanganese. 40,115 40,256 25,310 Canada 10,500; Colombia 2,891. 
Ferromolybdenum 842 426 60 Netherlands 315; Ja 40. 
Ferrosilicon. - - - ------—- 12,308 19,642 9,612 Netherlands 3,854; Venezuela 2,380; 
Colombia 1 072. 
Ferrocolumbium- - - -- — —_— 10,852 12,787 3,623 i 3, 216; Japan 1,678; Can- 
Other cmd 41,004 47,993 19,172 Japan 9,244; China, mainland 7,500. 
Steel, primary forme 332,973 478,318 53, 381 Greece 235, 329; United Kingdom 


See footnotes at end of table. 


56,633; Argentina 56,358. 
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Table 2.—Brazil: Exports and reexports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodit 1978 1979 : 
á Unite Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Semimanufactures: 
, rods, angles, shapes, sec- 
CONS eh os d 382,320 383,685 64,568 Ni ae 60,486; iy anaes 55,017; 
Universals, plates, sheets .. 148,868 444,484 195,343 al a vay br 819; Canada 38,962; 
apan 
Hoop and strip - - ------- 768 6,020 c Argentina 2, 118: West Germany 
1,539; Uruguay 862. 
irum and accessories 95 4,115 T Bolivia 3 ,998. 
is al reed bene Rta 8 18,675 24,058 1,126 Colombia 11,483; Nigeria 5,207. 
Tubes, pipes, fittings ----- ,134 150, 480 43,947 Mexico 46, 005; China, mainland 
8,421; Argentina 5,625. 
Castings and forgings, rough 341 887 535 Argentina 05; Costa Rica 82. 
Pentoxide -_--------------- NA 1 -- Ali to Argentina. 
Metal including alloys, all forms 3) 241 -- Uruguay 142; Argentina 100. 
ese: 
Ore and concentrate thousand tons 894 1,187 100 Japan 100 United Kingdom 153; Nor- 
way 
e ae rexit 978 1,822 . — Argentina 1,000; Colombia 570. 
Molybuenum metal including alloys all 
F ograma. — 170 196 —— All to Mexico. 
Nickel r metal includi alloys, all fo forms 7 6 5 NA. 
Platinum- group me including alloys, 
unwrought and partly wrought: 
Platinum troy ounces. . 17,458 31,511 _. Spain 1,286. 
Rare-earth metals 
Me. eel e NADENE 530 120 78 Austria 25; United Kingdom 17. 
Metali including alloys, all forms: Ce- 
JJ IEE E UN E E RON 29 4 — All to Argentina. 
Silicon metal UM SUP TV 86 NA 1,759 -- Japan 1,900; Argentina 287. 
Silver metal including alloys, unwrought 
and partly wrought .... troy ounces. — 251 2,165 „ Paraguay 1,608; Mexico 964. 
Tin metal including alloys, all forms 3,756 4,727 3,510 ntina 451; Venezuela 281. 
tapi oxides kilograms_ _ Bees 560 ae All to Venezuela. 
n: 
and concentrate 992 538 _. Sweden 240; West Germany 238. 
Metal including alloys, all forms 
2 kil a 25,000 435 — All to Mexico. 
inc: 
Ore and concentrate 5,688 9,108 TN oe 6,176; Algeria 
Oxide and hydroxide. - - - ------—- 13 17 eT Mainly to France. 
Maal incl 8 ality , all form 49 108 nt Mozambique 80; Uruguay 17. 
Ores and concentrates 861 dins 
Ash and residue containing nonfer- 
rous metals 383 3,521 65 ar Germany 3,096; Netherlands 
Oxides, hydroxides, peroxides l 
kil 2 2,000 560 — All to Ecuador. 
Waste and sweepings of precious 
ess Ee value, thousands $882 $1,044 $767 West Germany $277. 
etals 
Pyrophoric alloys - - -------- 593 601 MN Ja 114; Austria 80; Netherlands 
0; Norway 70. 
Metalloids . 2,201 EN 
NONMETALS 
Abrasives, n.e.s.: 
mat d Pumice, emery, corundum, 
JJ : 1 51 -- Mainly to Japan. 
Artificial corunduiummnmm 9,594 18,648 560 J span 4:019; Argentina 3,648; Mexico 
pne and polishing wheels and mE 
——— 8E 845 1,124 90 Philo 11 171; Hong Kong 171; 
Asbestos, crude... 222-5 30 (?) _. All to Bolivia 
Barium: Natural compounds 34,000 43,520 27,531 


See footnotes at end of table. 


Trinidad and Tobago 7,181; Nigeria 
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Table 2.—Brazil: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodity 1978 1979 ; my 
MC Other (principal) 
NONMETALS —Continued 
Boron: 

Crude natural borates _ _ kilograms_ _ 5,000 700 -- All to Canada. 

Oxide and acid do- 140 1.250 — Paraguay! eT Uruguay 250. 
Cements 222522652 eee 144,172 215,244 EUN Paraguay 36.37 38,156; "Anna 40,592; 
Cla 3 clay products: 

de clays: 
Benton ite 344 23 -- Argentina 15; Paraguay 8. 
Kaolin ee 21.445 46,543 2 . 27, 000; Italy 9,550; Uru- 
ied P MU MOT 8,231 4,914 -- Italy 41 9.28351 283; Uruguay 1,455. 
Refractory including nonclay 
7 ge RR Sante 13,941 18,185 RN ntina 5,665; Romania 3,551; 
lombia 1,756. 
Nonrefractory - - ---------- 40,271 80,882 2,420 Paraguay 40,252; Argentina 20,038. 
ond: 
Gem, not set or st 
ala, thousands $4,412 $1,044 $600 EE toned $202; Switzer- 
an : 

Industrial do. ..- Lo $4 _. All to Netherlands. 

Fertilizer materials 
Manufactured 
Nitrogenouns 2, 430 177 -- Bolivia 100. 
Phosphaticc --------- 858 7,031 an Argentina 4; 4,000; Uruguay 1,500; 
araguay 1, 072. 
Potassic_ - - ---- --------- 100 1,732 — Uruguay! 612. 
Other including mixed -- 4,357 8,627 -- Argentina 4, 520; ruguy d 8,857. 
r oe Ss 145 108 -— Uruguay 69; Paraguay 
Feldspar, fluorspar, ete 2,500 "m 
Graphite, natura. 1,026 3,437 . 2,165 Alt Paral 417; Argentina 182. 
pypeum and plastertrs 15 48 2s 7 8813. 
JJ 8 6,444 8,842 Paraguay 6,812; Argentina 2,000. 
Menal J 8 56,219 104,399 5,700 Poland 60, 650; India 10,000; Argenti- 
na 7 020. 

ca: 

Crude including splittings and waste 4,553 4,074 468 United Kingdom 1,527; West Ger- 

many TTT; ; Belgium-Luxembourg 

Worked including agglomerated 

splitting kilograms_ _ 110 1,753 — Argentina 1,700 
Pigments, mineral: Processed iron oxides 56 275 20 Paraguay 90; Argentina 80; Chile 64. 
Precious and semiprecious stones except 
diamond: 

))) a eee 1,771 1,595 546 West 092022, West ; Japan 256. 
Amethyst ________- kilograms_ _ 357,384 328,007 48, 115 Japan 92, 622; West Germany 73, O42. 
Aquamarine "n NE 2,546 1,564 113 West Germany 812; Republic of 

South Africa 275; Japan 272. 

Cat’s eye do— 68 43 zs y to Senegal. 

Citrine _____________~- do— 49,796 60,858 11,475 Mies German 16,700; France 12,708; 

apan 

Emerald... ---------- do— 16,729 1,471 6,918 Da 296; Republic of South Africa 

Garnett do... 2,9077 840 125 West Germany 395; Republic of 

South Africa 1 168; Thailand 80. 
NOSTER RAPERE: do- 619 1.383 1.088 West Germany 27 1. 

//! hb eee do... 1 520 — All to India. 

Topaz- eo eee do. 4,231 15,741 14,505 1 70 Germany 621; United Kingdom 

Tourma line do—— 2,536 2,144 53 West Germany 1,170. 

Other do— 482,737 406,379 27,505 Nee 1 228, 873; Hong Kong 
Salt and brine. - - - ------------- 111,684 138,240 95,790 Hungary 15,510; Nigeria 12,800. 

ium and potassium compounds, n.e.s _ 204 37,953 et Argentina 17,555; Uruguay 9,6 
enezuela 7,342. 
Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 70,146 85,270 350 Daly 53, ur 168 Bare 20,259. 
Worked__~_____________ _ 2,864 4,179 316 araguay 300. 

Dolomite, 55 „ grade 800 5 ŽS i to Ei 

Gravel and crushed rocckckkk k 11,230 1,471 — Bolivia 1,37 0; Argentina 48 

Limestone excluding di 1 . 1,110 2,698 -- Paraguay 2,350; Urugua = 

Quartz and quartzite. __________ 2,492 4,764 224 West Germany 1,628; 

Sarr J 1 262; Poland 7 700. 

Sand excluding metal- bearing 1 701 _. Argentina 700 


See footnotes at end of table. 
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Table 2.—Brazil: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodit 1978 1979 ; 
d 9 Other (principal) 
NONMETALS —Continued 

Sulfur: 

Elemental, colloidalill! 15 M 

Sulfuric acid, oleum - - - - ------- 228 15,839 — Spain 14,530; Uruguay 1,200. 
Talc, steatite, soapstone, pyrophyllite 159 320 MES Argentina 156; Paraguay 50; Colom- 
Vermiculite * 17 _. Bolivia 11; Uruguay 4. 
Other: 

Crud@ so he ee eas 8 1,163 (3) Japan 1,075. 


Poncin materials of asphalt, asbestos 
r ar comenta; an unfired 
ametal FCC 5,778 122 a Paraguay 121. 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 


kilograms. — 3,000 75 8 All to Paraguay. 
Carbon black do— 9 4,376 — Chile 2,200; France 2,000. 
Coal, all grades including briquets 25 125 xu All to Argentina. 
Hydrogen, helium, rare gases 2,515 189 . Argentina 182. 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. — 3,130 ae 
Refinery products: 
Gasoline, motor _ - - — — - do... 5,118 4,709 Colombia 2,393; Netherlands Antilles 
748; Zaire 700. 
Keros ine do— 1.208 1,778 -- Zaire 1, 135; Nigeria 264. 
Distillate fuel oil do- 2, 739 1,965 e Paraguay 306; Congo 212; Nigeria 
170. 
Residual fuel oil do... 113 66 _. All to Argentina. 
Lubricants ~- --—------ do- 24 6 "T Paraguay 5. 
Other: 
Liquefied petroleum gas 
Ones 250 739 Se . 163; Argentina 118; Moroc- 
co 86. 
Mineral jelly and wax 
do— 75 100 27 vanes Kingdom 17; Peru 12; Mexico 
Nonlubricating oils 00 T 2 one 
Bitumen do— - 85 66 E Paraguay 56. 
Bituminous mixtures 
do- 6 27 -- Bolivia 21. 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals _____ 71,725 3,868 m Argentina 2,979; Uruguay 826. 
"Revised. NA Not available. 
1May include some tantalum. 
2Less than 1/2 unit. 


3Excludes an unreported quantity valued at $1,787. 
‘Excludes an unreported quantity valued at $781,425. 
5Excludes an unreported quantity valued at $5,229. 


Table 3.—Brazil: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 > 
á 1 Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 10,091 15,574 () Guyana 14,934; United Kingdom 640. 
Oxide and hydroxidee --- 24,335 10,614 446 Suriname 36,281; India 32,400. 
Metal including alloys: 
Scrap 2. eere 22,333 22,764 15,752 Canada 3,200; Norway 3,183. 
Unwroughht 783,029 51,816 6,169 Suriname 16,068; Canada 7,259; Italy 
Semimanufactures ..... 11,524 17,928 10,706 west Germany 3,473. 
Antimony: 
Ore and concentrate 654 1,641 (1) Bolivia 1,446; Peru 104. 
Trioxide and pentox ide 392 597 18 Belgium Luxembourg 262; United 
Metal including alloys, all forms_ 284 177 _ Boling 80; Mexico 59. 


See footnotes at end of table. 
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Table 3.—Brazil: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 ; 
d 8 Other (principal) 
METALS —Continued 
Arsenic: 
Trioxide, pentoxide, acid 601 860 4 Mexico 390; West Germany 167; 
United Kingdom 97. 
Metal including alloys, all forms_ 39 59 35 Sweden 18. 
Beryllium metal including alloys, all 
form kilograms - 5 8 _. France 6. 
Bismuth: 
Trioxide and pentoxide do- 167 194 93 Mexico 100. 
Metal including alloys, all forms_ 35 44 (1) Mexico 31; Peru 11. 
Cadmium: 
Oxide oc cnc eam Ist 181 108 (1) Mexico 56; Belgium Luxembourg 12. 
Metal including alloys, all forms 55 248 (3) Mexico 211; Peru 27. 
Chromium: 
Chromite 18,650 24,575 EN Philippines 20500 Republic of South 
rica 3,775. 
Oxide and hydroxide- ______ 347 429 (1) Poland 251; West Germany 141. 
eL including alloys, all forms_ 99 130 1 Japan 86; United Kingdom 16. 
t: 
Ore and concentrate at 5 -— All from West Germany. 
Oxide and hydroxide. . 86 52 _. United Kingdom 27; Belgium- 
Luxembourg 14; West Germany 10. 
Metal including alloys, all forms 312 237 22 Belgium emoon 171; Nether- 
an : 
Copper: 
Sulfate FFC 4, 058 4,526 (1) Peru 3, 425; Chile 605; Mexico 335. 
Metal including alloys: 
ö oe SL 1.303 2,326 2,323 NA. 
Unwrought___________ 156,998 90,225 228 Chile 116,579. 
ans Semimanufactures 1,673 1,357 566 United Kingdom 289; Japan 152. 
Ore and concentrate 
value, thousands. .. $24,433 $56,436 $6,473 Soa West Germany 
Metal including alloys, 
unwrought and partly wrought 
troy ounces. _ 112,334 150,530 15,593 France 90,440; Switzerland 21,380. 
Iron and steel: f 
Ore and concentrate 8 27 23 NA. 
Metal: 
Ser d 2235 30 29 NA. 
Sponge iron, powder, shot 7.044 1,694 5,381 West Germany 1,676. 
Ferroalloy sss 3,103 1.555 310 Sweden 559; France 213. 
Steel, primary forme 73,847 115,652 89 Ja 35,114; West Germany 13,809; 
rgentina 12,699. 
Semimanufactures: 
Bars, rods, angles, 
shapes, sections 29,244 36,720 135 United Kingdom 16,554; West Ger- 
many 5,869; pan 5,616. 
Universals, plates, sheets 431,112 361,400 25,102 France 106,643; Japan 82,934; West 
Germany 55,319. 
Hoop and strip .. .. 11,185 8,188 1,353 West Germany 2,569; Japan 1,974; 
Sweden 646. 
Rails and accessories 124,896 17,574 1,771 Japan 5 ; Italy 4,413; West Ger- 
many 3,158. 
Wire o x ec eie: 4,038 6,665 183 Uruguay 3,822; Japan 1,725; West 
Germany 470. 
Tubes, pipes, fittings __ 54,245 48,779 3,718 Japan NT. Italy 5,405; West Ger- 
many 4,013. 
Casti and forgings, 
$us Fouad „ 859 398 35 West Germany 197; Italy 90. 
Ore and concentrate 44,765 41,994 14,507 Greenland 10,967; Canada 8,495. 
Oxide and a eee LE 426 310 1 Mexico 308. 
Metal including alloys, all forms- 155 2,586 1,960 Peru 600. 
Lithium hydrox ide 316 356 351 West Germany 5. 
Mum metal including alloys, 
ROUTING ĩ ²˙»ꝛmꝛ 11,504 13,389 8,541 Norway 4,671. 
Manganese: 
Ore and concentrate 62,277 101,395 3,138 ee Republic of South Afri- 
ca 15,000. 
Oxide and hydrox idee T308 155 (à West Germany 106; Japan 40. 
Metal including alloys, all forms 146 1,105 51 Republic of South Africa 889; Japan 
Mercur) 76- pound flasks_ _ 4,188 4,596 1,060 Mexico 3,433. 
Molybdenum 
re and concentrate 2,874 8,534 6,353 Chile 2,051. 
Hydroxide and trioxide _ __ _ _ _ 89 45 _. Mainly from Chile. 
etal including alloys, all forms_ 43 208 25 Sweden 156. 


See footnotes at end of table. 
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Table 3.—Brazil: Imports of mineral commodities —Continued 


Commodity 


METALS —Continued 


Nickel: 
Oxide and hydroxide... _ 
Matte, speiss, similar materials _ 
Metal including alloys: 
Unwrought___________ 


Semimanufactures 
panum oup metals: 
concentrate value 


Metals including allo 
unwrought and partly wrought 
Platinum _ troy ounces. _ 


Rare-earth metals: 
Metals 
Cerium oxide 

Selenium, elemen tall 

Silicon metall 

Silver metal including alloys, 

unwrought and partly wrought 
thousand troy ounces. . 
Sodium metall! 
Tellurium, elemental _ kilograms- - 
in: 
Ore and concentrate 
Oxide and hydrox idee 
Metal including alloys, all forms 
Titanium: 
Ore and concentrate: 
IImen ite 


Oxide and hydroxide ~~ 
Metal including alloys, all forms_ 
Tungsten: 
ydroxide and trioxide 
ilograms._ _ 
Metal including alloys, all forms 
Uranium and thorium oxides in- 
cluding rare-earth oxides _ _ _ _ _ 
Vanadium: 


Metal including alloys, all forms 
kilograms_ _ 
Zinc: 
Ore and concentrate 
Oxide and hydroxidde 


Metal including alloys: 
Unwrought. . ....... 


Semimanufactures 
Zirconium and hafnium: 
Ore and concentrate 


Other: 
Ores and concentrates 

kilograms_ _ 

Ash and residue containing non- 

ferrous metals 

Oxides, hydroxides, peroxides . _ 

Metal 


Metalloids __________~— 


Pyrophoric alloys - - ----— 
Base metals including alloys, 
all form 


See footnotes at end of table. 


1978 


161 
302 


3,017 
855 
$270,172 


3,697 
716,397 


80 


458 
67,364 
21 


1979 


42 
1,499 


3,080 
894 
$303,908 


(Metric tons unless otherwise specified) 


United 
States 


Sources, 1979 
Other (principal) 


NA. 

France 330; Australia 200. 

Norway 581; Republic of South Africa 

West Germany 295; France 182. 

West Germany $185,989; Canada 
$117,919. 

Nether lande 4,147; West Germany 

West Germany 7,427; Netherlands 


NA. 
NA. 
Chile 18; Peru 9. 
NA. 


Mexico 2,737; Peru 2,384. 
United Kingdom 9; West Germany 8. 
Peru 480. 


Bolivia 6,138; Singapore 1,395. 


United Kingdom 29; Italy 7. 
Netherlands 7. 


All from Australia. 

Australia 2,932. 

West Germany 7,708; France 699. 
Belgium- Luxembourg 8. 

West Germany 3. 

West Germany 11. 

France 21; West Germany 11. 


Republic of South Africa 546; Finland 
69; West Germany 261. 


All from West Germany. 
Do. 
Uruguay 200; West Germany 49; Ar- 
gentina 30. 
Mexico 22,046; Peru 16,871; Canada 
16,563. 
Belgium-Luxembourg 46. 


Australia 810; West Germany 312. 
n Germany 264; United Kingdom 


All from Canada. 


Canada 1,107. . 
West Germany 635. 


West Germany 10. 
France 10. 
All from Switzerland. 


West Germany 3. 
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Table 3.—Brazil: Imports of mineral commodities —Continued 


Commodity 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corun- 
dum, ete 
Artificial corundum - ------- 
Dust and powder of precious and 


semiprecious stones 
kilograms_ _ 
Grinding and polishing wheels 
and stones 


Asbestos, crude -——--------—- 
Barite and wither ite 


Boron materials: 
Crude natural borates 
Oxide and acid ___________ 
Bromine ________________ — 


DOR. ee 


Nonrefractory ________ _ 
Cryolite and chiolite 
Diamond excluding dust: 

Gem, not set or strung 
value, thousands 


Industrial carats_ _ 
Diatomite and other infusorial 
CATON oce 
Feldspar and fluorspar ________ 
dares sE materials: 


itr enous __________ 
Phosphatic thousand tons- _ 
Manufactured: 
Nitrogenous . _ — — do— 
Phosphatic: 
omas slagg 


Other 

Potassic__ thousand tons... 

Other including mixed 
Ammoniaa .......- 
Graphite, natural 
tod um and plasterss 
IJ//‚»ͤ WW. EE aD 


Worked including agglomerated 
splittings __-___________ 

Pigments, mineral, including proc- 

essed iron oxides 33 
Precious and semiprecious stones ex- 

cept diamond kilograms _ 
Pyrite, weight __________ 
Salt and brines |... _ 
Sodium and potassium compounds, 

n. e. s.: 

Caustic soda - 


See footnotes at end of table. 


1978 


837 
593 
416 
431 
37,651 
240 


35,141 
3,952 
520 
182,187 
"385,000 
1,365 
24,637 
45,319 
1,156 
1,265 
"9,900 
"360,818 
61 


228 
103 
15 


43,324 


125, 485 


1979 


1,265 
444 
323 

35,163 
156 


14,821 
2,251 
86 
$3,554 
210,000 
1,634 

6 


21,800 
154 


1,406 
11,840 
411,366 


18,840 


. 2,558 
200,702 
132,683 


(Metric tons unless otherwise specified) 


United 
States 


402 
221 
269 
110 
177 

51 
1,518 
2,459 

(*) 

724 


14,629 
3,202 
2,410 


1,767 


(1) 
1 


$159; 
25,000 


Sources, 1979 
Other (principal) 


Italy 213. 
France 504; West Germany 371. 


West Germany 113. 
West Germany 73; Italy 35; Austria 
Canada 24,649; Republic of South Af- 


rica 8, 028. 


Dated Kingdom 80; West Germany 


Argentina 6,280; Netherlands 1,499. 
Chile 1,160; Argentina 591. 

Israel 31. 

Uruguay 75,160; Colombia 16,800. 
Belgium-Luxembourg 441; France 


Argentina 6,995. 
United Kingdom 81. 
France 600. 


ideo Kingdom 7,405; West Ger- 
Nu 7; France 1, 125. 

Italy 971; Uruguay 721. 

Denmark 85. 


Ba ec $2,365; Israel 
Italy 105,000. 


Mexico 688; West Germany 666. 
All from Switzerland. 


All from Chile. 


Morocco 297. 
Netherlands 187; West Germany 185. 
27188. 910; Belgium- Luxembourg 


Portugal 63,600. 

Canada 608; East Germany 324. 
Chile 62,700. 

Mexico 127,189. 

Madagascar 91; West Germany 12. 
Bolivia 615. 

Chile 79; Japan 51. 

All from Belgium-Luxembourg. 
Italy 42. 


France 80; United Kingdom 10. 
France 23. 

West Germany 2,210. 

West Germany 204. 

West Germany 40. 

Mainly from United Kingdom. 
West Germany 5,616; France 2,834. 
Spain 535; West Germany 475. 


France 97, 156; West Germany 21,197. 
Mexico 110, 828; Chile 21,850. 
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Table 3.—Brazil: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 ; 
i sales Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous _______- T8 148 -- Mainly from Italy. 
Other vocem 23 (1) ix All from West Germany. 
Worked |. .........- 124 81 CM Uruguay 44; Italy 26. 
Dolomite, chiefly refractory grade 2,130 5,520 - A Uruguay 5, 320. 
Gravel and crushed rock |... 20 () Mainly from United Kingdom. 
Limestone excluding dimension oer 25,000 NN All from Dial 
quee and quartzite. . ~~~ 19 11 West Germany 8 
- nd excluding metal-bearing _ _ 116 1,117 51 Argentina 960; West Germany 80. 
ulfur: 
Elemental: 
Other than colloidal ....... 632,216 686,041 132,154 Canada 380,850; Poland 78,166. 
Colloidal _________ ~~~ 317 305 West Germany 12 
Sulfur diox idee 97 97 
Sulfuric acid, oleum 44, 391 26,112 1 Norway 26, 109. 
Talc, steatite, soapstone, py pope 131 111 105 Norway 5. 
o meule including expanded _ _ _ 182 a 
er: 
COU - re 1,145 6,520 1,364 Australia 4,396; Mexico 269. 
Slag, dross, similar waste, not 
metal-bearing. _________~_ 674 1,411 DM United Kingdom 1,410. 
Oxides, hydroxides, peroxides of 
strontium, magnesium, barium 1,550 2,676 241 Japan 2,002. 
Building materials of asphalt, as- 
bestos and fiber cements, and 
unfired nonmetals.. 1,579 2,659 2,153 Uruguay 495. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 597 291 191 Argentina 100. 
Carbon black and gas carbon: 
Carbon black 5,435 7,786 1,684 Argentina 3,740; West Germany 
Gas carbon kilograms_ _ 250 M dai 
Coal, all grades including s 
thousand tons.. _ T3,640 4,479 2,554 Poland 1,283; Canada 495. 
Coke and semicoke _ _ _ _ _ — do_ _ __ 1,518 315 — c Germany 234; United Kingdom 
Hydrogen, helium, rare gases 38 38 38 
„ and refinery products: 
ru 
thousand 42-gallon barrels _ 329,852 370,242 ae Iraq 150,360; Saudi Arabia 116,491; 
Iran 42,745. 
Refinery products: 
Gasoline do— 580 967 M ee Antilles 738; Canada 
Keros ine Bee fe 37 Bee! 
Distillate fuel oil . d Mor 328 1,249 VE ee Antilles 856; Venezuela 
Residual fuel oil _ _ _do_ _ _ _ 1,088 1,301 20 Venezuela WI Iran 225; Netherlands 
ti 
curant. 3 do... 2,056 1,861 1,069 Netherlands Antilles 313. 
er: 
Liquefied petroleum gas 
do... 923 886 (1) Mexico 556; Venezuela 262. 
Mineral jelly and me 
ph a fe Re ET 8 12 10 NA. 
Nonlubricating aila 
do... 71,945 334 125 Romania 75; Saudi Arabia 65. 
Petroleum coke 
9 997 1.018 569 Argentina 427. 
Bitumen and other 
residues do (1) (1) NA NA. 
Bituminous mixtures 
do— () 1 (1) NA. 
Mineral tar and other coal., 
petroleum-, or gas-derived crude 
chemicals thousand tons 1164 138 135 Republic of South Africa 1. 


r Revised. NA Not available. 
1Less than 1/2 unit. 
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COMMODITY REVIEW 


During 1980, DNPM published two impor- 
tant and basic mineral balance studies for 
Brazil covering metallic and nonmetallic 
minerals.‘ The studies include historical 
data on Brazil’s supply-demand position 
during 1970-79 and projections of domestic 
supply and demand for 1980-89. Information 
on prices, international trade, and reserves 
are also included, as well as a bibliography 
for each mineral studied. 


METALS 


As a result of exploration activities by 
Government agencies and private compa- 
nies, DNPM reported substantial increases 
in the measured reserves of a number of 
metallic minerals headed by uranium, 65%; 
and followed by beryllium, 63%; gold, 31%; 
tin, 30%; bauxite, 26%; tungsten, 18%; 
manganese, 12%; copper, 11%; titanium, 
6%; and chromium, 5%.5 Measured reserve 
figures published by DNPM are those that 
are officially approved by the Government 
on the basis of annual mine reports and 
final reports on exploration work. 

Aluminum-Alumina-Bauxite.—In 1980, 
Brazil was the major producer of primary 
aluminum in Latin America and had one of 
the major world reserves of bauxite. Discov- 
eries of large reserves of bauxite in the 
Amazon Basin in the recent past have 
increased reserve estimates to about 4.5 
billion tons giving Brazil third rank in 
bauxite reserves after Guinea and Aus- 
tralia. 

Despite remarkable success in increasing 
production of primary aluminum from 
56,000 tons in 1970 to an estimated 260,000 
tons in 1980, Brazil continued to import 
sizable amounts of aluminum, which in 
1979 was 104,000 tons valued at $177 mil- 
lion. 

Brazil’s four major producers were ex- 
panding aluminum capacity from 278,000 to 
470,000 tons in 1985 at plants in Sao Paulo, 
Minas Gerais, and Bahia. New projects 
planned in Rio de Janeiro, Pernambuco, 
Maranhão, and Para would increase alumi- 
num capacity by 540,000 tons in 1985 giving 
Brazil a total capacity of 1,010,000 tons. The 
supply-demand projections indicate that in 
1985 Brazil would eliminate its dependency 
on foreign supply and become an exporter 
of aluminum, for the first time, of about 
350,000 tons.“ 

DNPM estimates that by 1990 Brazil will 


produce 17 million tons of bauxite, 4.35 
million tons of alumina, and 1.4 million tons 
of aluminum. 

Valenorte Aluminio Ltda., a subsidiary of 
CVRD, acted as the holding company for 
CVRD's investments in Aluminio Brasileiro 
S.A. (ALBRAS), Alumina do Norte do Brasil 
S.A. (ALUNORTE), and Mineração Vera 
Cruz S.A. (MVC). MVC’s 86,000-ton-per- 
year aluminum plant at Santa Cruz, Rio de 
Janeiro State, was 65% complete and sched- 
uled for startup in early 1982. 

Basic engineering was in progress for the 
320,000-ton-per-year ALBRAS aluminum 
smelter to be constructed at Vila do Conde 
in Para south of Belém. Drainage work and 
the construction of a paved road system 
were in progress and expected to be com- 
pleted in 1981. The construction of the 
Bacarena Velha shipping pier was complet- 
ed as wellas the road link to the smelter site. 

The $1.3 billion ALBRAS project is being 
financed by CVRD and a Japanese consor- 
tium, Nippon Amazon Aluminum (Nalco). 
According to the agreement made in June 
1980, Nalco is to finance the entire first 
stage of 80,000 tons per year capacity due 
onstream in 1984, as well as the additional 
80,000-ton-per-year capacity due in July 
1985. CVRD will finance the third stage due 
in 1987 and the fourth stage in 1988. The 
entire aluminum output of ALBRAS will be 
exported. | 

At the Vila do Conde site, ALUNORTE 
was building its 800,000-ton-per-year alumi- 
na refinery for completion in 1985. 

After obtaining Government approval, 
Alcoa Aluminio S.A., owned 68% by the 
Aluminum Co. of America (Alcoa) and 32% 
by Hanna Mining Corp. of Cleveland, Ohio, 
initiated work in August on the $1 billion 
complex comprising a 100,000-ton-per-year 
aluminum smelter and a 500,000-ton-per- 
year alumina refinery. The refinery and 
smelter were scheduled for startup in 1983 
and 1984, respectively. The complex is sited 
at São Luis, Maranhão State, near the 
terminus of the railway link to Carajás. 

Bauxite for the ALUNORTE and Alcoa 
projects wil be supplied from the Trom- 
betas operation. 

Mineracáo Rio do Norte S.A. (MRN), a 
consortium of domestic and foreign compa- 
nies led by CVRD, completed its first full 
year of operation of the Trombetas bauxite 
project in the Amazon Basin in Pará, west 
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of Belém. Output of bauxite from Trom- 
betas in 1980 was 2.9 million tons, of which 
2.8 million tons were exported. With the 
startup of Trombetas in mid-1979, Brazil 
became a significant exporter of bauxite, for 
the first time,of about 516,000 tons. Bauxite 
exports were estimated at 3.0 million tons 
and 3.3 million tons for 1980 and 1981, 
respectively. 

In Brazil, production of aluminum has 
been growing at a rate of 15% per year 
since 1970, while apparent consumption has 
been growing at a rate of 13% per year. 

Beryllium.—Brazil is the largest produc- 
er of beryl ore in Latin America and appa- 
rently has one of the largest reserves in the 
world. Brazil’s reserves are located mostly 
in Galiléia, Minas Gerais, and Anagé, Ba- 
hia. 

Brazil is the second most important world 
producer after the U.S.S.R. Brazil’s beryl 
output has been in a steep decline since 
1969 when 3,600 tons of beryl concentrate 
was produced. Practically all of the output 
is produced by small prospectors (garimpei- 
ros), in connection with gem production. All 
of the recent output has been exported to 
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the United States except in 1974 when a 
small amount went to Japan. During 1976- 
79, Brazil accounted for 48% of U.S. imports 
of beryl concentrate. 

Chromium.—Cia de Ferro-Ligas da Bahia 
S.A. (FERBASA), a privately owned oper- 
ation at Campo Formoso in Bahia State, 
continued as Brazil’s major producer of 
chromite ore and the sole producer of ferro- 
chromium. FERBASA’s production of ferro- 
chromium has been in a strong uptrend, as 
shown in table 4 in metric tons. In 1979, 
total exports of ferrochromium were valued 
at $19.6 million and was Brazil’s second 
most valuable ferroalloy export after ferro- 
columbium. 

FERBASA was installing a new furnace 
to increase its capacity to produce high- 
carbon ferrochromium, which was schedul- 
ed for operation in early 1981. 

In January a consortium of Japanese 
companies sold its 48% interest in the 
chromite mine of Mineração Serra da Jaco- 
bina S.A.. The Japanese withdrew from the 
joint venture with FERBASA because of 
heavy losses since the joint venture was 
initiated in 1972. The mine opened in 1976. 


Table 4.— Brazil: Production and exports of ferrochromium by FERBASA 


(Metric tons) 
Production Exports 
1978 1979 1980 1978 1979 1980 
Ferrochromium, high carboůe“nn n 56, 326 74,435 79,894 42,370 48,200 45,871 
Ferrochromium, low- carbon 5,844 10,079 13,549 — EM m. 
Ferrosilicochromium ... 2222s cs 4,698 7,239 8,086 es nt as 
öĩÜ¹ù TP—!T!ßß Se 66,868 91,753 101,529 42,370 48,200 45,871 


Source: Associacáo Brasileira dos Produtores de Ferro-ligas (ABRAFE). Anuario da industria brasileira de ferro-ligas, 


1981. 


Columbium (Niobium).—Brazil has the 
world’s largest reserves of columbium min- 
erals (pyrochlore) located mostly in Araxá 
and Tapira in Minas Gerais. As Brazil 
expanded its production of ferrocolumbium, 
exports of pyrochlore concentrate continued 
to decline. In 1979, exports of concentrate, 
valued at $5.4 million, represented 6% of 
total concentrate output compared with a 
20% share exported in 1977. On the other 
hand, exports of ferrocolumbium continued 
to expand, increasing in volume and value. 
Exports of ferrocolumbium were valued at 
$83 million in 1979 and represented Brazil’s 
most valuable ferroalloy export. Most of 
Brazil’s export in 1980 went to the United 
States, Italy, Sweden, and Japan. 

Table 5 shows the output by Brazil’s two 


producers of ferrocolumbium. Cataláo ini- 
tiated production in 1977 and exports 90% 
of its output. DNPM projections indicate 
that domestic demand for ferrocolumbium 
will grow moderately until 1989 and Brazil 
will continue to have a substantial surplus 
for export. 

Companhia Brasileira de Metalurgia e 
Mineração (CBMM), which has been mining 
about 2,500 tons per day of pyrochlore ore 
on a two-shift basis for an annual ore 
production of 875,000 tons, progressed with 
its expansion program for ore treatment 
facilities. Nominal capacity of these facili- 
ties to treat 800,000 tons per year of ore 
containing an average of 3% Cb;O; to pro- 
duce 27,600 tons per year of concentrate 
with 60% Cb,O0, was being increased to 
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44,000 tons per year of concentrate in 1981 
and 60,000 tons per year in 1982. 

CBMM moved further into provision of 
only upgraded forms of columbium by 
inaugurating commercial shipments of 
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technical-grade (98% minimum Cb: O,) co- 
lumbium oxide in January and by ending 
exports of concentrate as of yearend 1980. 
The company was reported to be consider- 
ing future production of columbium metal. 


Table 5.—Brazil: Production and exports of ferrocolumbium 


(Metric tons) 
Production Exports* 
Company 
1978 1979 1980 1978 1979 1980 
Companhia Brasileira de Metalurgia e Mineração 
(CBMM) ae E EE ene TS MR FECE S 8,485 11,860 15,370 8,916 11,360 12,160 
Mineração Catalão de Goias S.A. (Catalão) 1,766 2,053 2,160 1,590 1,850 1,944 
TOUR niil den ee en et a 10,251 13,913 17,530 10,506 13,210 14,104 
*Estimated. 


Source: ABRAFE Yearbook 1981. 


Copper.— Brazil continued to rely entire- 
ly on imports to meet its demand for prima- 
ry copper. According to DNPM projections 
contained in Brazil’s mineral balance,’ de- 
mand for copper is expected to grow 11% 
per year until 1989 when total domestic 
demand is expected to reach 647,000 tons. 
At that time new mine, smelter, and refin- 
ery projects are expected to contribute 
300,000 tons. Together with production of 
secondary copper from scrap, Brazil's de- 
pendency on foreign sources would be re- 

duced to 2996 of domestic demand. 

In Bahia, the $783 million mine, smelter, 
and refinery project of Caraiba Metais S.A., 
Industria e Comercio, controlled by Insumo 
Básicos, Financiamentos e Participações 
S.A. (FIBASE) a subsidiary of the Banco 
Nacional do Desenvolvimento (BNDE), was 
nearing completion. In the first stage, 
scheduled to be completed in 1982, a capaci- 
ty of 65,000 tons per year of copper would be 
available to be expanded to 150,000 tons per 
year after 1983. 

The copper refinery under construction in 
Rio Grande do Sul by a joint venture of 
Eluma S.A. and Noranda Mines Ltd. was 
rescheduled for completion in 1985 with a 
capacity of 60,000 tons per year in the first 
stage. The second stage capacity of 150,000 
tons per year would be obtained in 1987. 
Noranda will supply technology and 60% of 
the imports of copper concentrate required. 

The Government included copper devel- 
opment in its 10-year investment program 
to exploit the several minerals in the Ca- 
rajás Mineral Province. The large copper 
deposits discovered in the vicinity of the 
deposits of iron ore, manganese, and baux- 


ite would be exploited on the basis of 
energy, railway, and port facilities put in 
place to produce iron ore in the first phase. 

Gold.—The sharp rise in the price of gold 
in 1979-80, and the discovery of an appa- 
rently large deposit at Serra Pelada, creat- 
ed intense interest in gold exploration in 
Brazil. This was manifested by the large 
number of exploration licenses granted by 
DNPM in the last 2 years for exploration in 
the States of Amazonas, Bahia, Goiás, Mar- 
anháo, Mato Grosso, Minas Gerais, Rio 
Grande do Sul, and Pará. 

Geologic studies on the Serra Pelada de- 
posit located in the southern part of the 
Carajás Mineral Province, Pará State, were 
undertaken by Rio Doce Geologia e Min- 
eracáo S.A., the exploration subsidiary of 
CVRD. Preliminary studies of Serra Pelada 
indicate gold reserves of 33,000 tons, sub- 
stantially above current reserve estimates 
for all of Brazil. As of the end of 1979, 
DNPM reported total measured reserves for 
Brazil at 195 tons located primarily in the 
municipalities of Mariana and Nova Lima 
in Minas Gerais. 

In the latest available minerals report 
DNPM stated 1979 gold output at 4.46 tons, 
of which 3.38 tons were from mine oper- 
ations by Morro Velho Mineração S.A. and 
Mineracáo Tejucana S.A., and 1.13 tons 
were from many garimpeiros. DNPM noted 
that the output of the garimpeiros repre- 
sents only the amount purchased by local 
agencies of the Federal Government. In its 
report, “Gold 1981," Consolidated Gold 
Fields Ltd. estimated Brazil's 1979 and 1980 
gold production at 25 tons and 35 tons, 
respectively. Bureau of Mines estimates in 
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table 1 are conservative. 

The major mine producer, Morro Velho, 
operated an underground mine at its com- 
plex near Belo Horizonte, Minas Gerais. 
Tejucana operated dredges on Rio Jequitin- 
honha and Rio das Velhas, and the aluvial 
deposit at Ribeiráo do Carmos in Mariana, 
Minas Gerais. The garimpeiros operated 
primarily in the Amazon Basin, the region 
of Tapajós and Rio Madeira in Rondonia, in 
Lourenço and Calcoene in Amapá, Serra 
Pelada in Pará, the region of Rio Guaporé 
(Vila Bela) in Mato Grosso do Norte, and 
the region of Rio Maués in Amazonas State. 

Brazil's apparent demand for gold, mostly 
for jewelry, was 16 tons in 1978 and 22 tons 
in 1979. In 1979, about 80% of domestic 
demand for gold was imported at a cost of 
$72 million, most of which was gold ore 
from Canada and the Federal Republic of 
Germany. 

Iron Ore.—The outstanding event in 1980 
was the decision of the Government in 
October to give priority status to the execu- 
tion of the Carajás iron ore project in Para 
State. The $4.9 billion project is part of the 
$61 billion comprehensive development pro- 
gram for the Carajás region for the decade 
ending 1990. The Carajás iron ore deposits 
of about 18 billion tons of ore has an aver- 
age grade of 6695 iron. Of total reserves at 
Carajás, 2.4 billion tons of iron ore are 
measured reserves. The deposit was discov- 
ered in 1967 by a subsidiary of United 
States Steel Corp. This company sold its 
49.1% interest to CVRD in 1977 and with- 
drew its involvement in the Carajás proj- 
ect. 

CVRD was implementing the Carajás 
project through its subsidiary Amazonia 
Mineração S.A. (AMZA). AMZA, formed in 
1970 with United States Steel, was expected 
to be incorporated into CVRD in early 1981. 
At that time the project will be controlled 
within CVRD by the Superintendencia de 
Implementacáo do Projeto Carajás, which 
reports to the Director of Planning. 

New infrastructure will be required to 
support the Carajás iron ore project. Be- 
cause of its remote location in the Amazon 
Basin, the project comprises in addition to 
the open pit mine proper, an 890-kilometer 
railroad to the Atlantic coast and a deep 
water port at Ponta da Madeira located 
between Itaqui and Sao Luis in Maranhão 
State. By yearend 1980, detailed engineer- 
ing was nearing completion for the project. 

Development of the open pit mine at 
Carajás is estimated to cost $515 million, 
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representing 16% of the total base cost of 
the project of $3.27 billion. (The $4.9 billion 
estimate given above includes contingencies 
and interest during construction.) The mine 
is designed for an output of 35 million tons 
per year of beneficiated ore with eventual 
capacity of 50 million tons per year. Initial 
output scheduled for 1985 will be at the 15- 
million-ton-per-year rate and consist of 90% 
sinter feed and 10% natural pellets. The 
capacity of 35 million tons per year was 
programed for 1987. Initial mining oper- 
ations will take place on the N4E deposit, 
one of the main iron ore bodies in the 
Carajás area, with 1.2 billion tons of meas- 
ured reserves of high-grade ore. The pro- 
posed open pit mine will employ 2 large- 
hole rotary drills, 16-yard electric shovels, 
and 154-ton dump trucks. 

A pilot beneficiation plant was completed 
at the Carajás mine site and trial benefi- 
ciation tests were planned for March 1981 
to determine the final processing flowsheet. 
Beneficiation facilities will consist of three 
stages of crushing-screening, one rodmill 
stage, a solids recovery stage and a final 
dewatering stage. Belt conveyors will trans- 
port the beneficiated ore to the 1.6-million- 
ton storage yard. 

The Carajás railroad will be used to 
transport iron ore from the N4E mine site 
to the Port of Ponta da Madeira for export. 
The railroad comprises 890 kilometers of 
single-track line, 11.1 kilometers of bridges 
including a long 2.3-kilometer bridge over 
the Tocantins River, and 8 small yards 
along the line. By yearend 1980, subgrade 
construction of the first 540 kilometers of 
the railroad was in progress. About 38% of 
the earthmoving work and, 25% of the 
bridges and viaducts under contract were 
completed. 

The proposed port for the Carajás project 
will be located in a sheltered bay about 10 
kilometers from Sao Luis and 1 kilometer 
north of the existing Port of Itaqui. Ade- 
quate natural depth of water for 280,000- 
deadweight-ton ships is available alongside 
the proposed berth. Shipping facilities in- 
clude two car dumpers and a 16,000-ton-per- 
hour linear shiploader. By yearend 1980, 
the relocation of the access highway to 
Itaqui was completed with 85% of the rail- 
road access completed. Construction of two 
breakwaters to protect the future marine 
terminal was initiated during 1980 with 
about 10% completion by yearend. 

Overall, by the end of 1980, CVRD had 
expended $308 million on the Carajas proj- 
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ect with $438 million budgeted for 1981. 
According to the Carajas financial plan, 
CVRD would contribute 48% of the require- 
ments with the balance coming from Brazil- 
ian credit institutions and external sources. 
CVRD was negotiating with the Interna- 
tional Bank for Reconstruction and Devel- 
opment (World Bank) for a $350 million 
loan. 

As for market prospects, CVRD forecast a 
small deficit in iron ore supply in 1985 in 
worldwide markets taking into account Bra- 
zil’s own new Capacity of 61 million tons per 
year of iron ore (including Carajas) as well 
as the capacity increases by Australia, 
Guinea, Venezuela, the Republic of South 
Africa, and Peru. CVRD was aggressively 
negotiating long-term supply contracts with 
buyers in Japan, Italy, the Federal Republic 
of Germany, and South Korea, which by 
yearend 1980 amounted to about 22 million 
tons per year. 

CVRD and other large iron ore producers 
were also expanding iron ore capacity in the 
iron quadrangle in Minas Gerais, Brazil's 
traditional iron ore source. Mineração Bra- 
sileiros Reunidos S.A. (MBR), Brazil's sec- 
ond largest iron ore producer was expand- 
ing capacity from 15.1 million tons per year 
in 1980 to 31 million tons per year in 1985- 
86. CVRD also participated in the Capane- 
ma project of Minas da Serra Geral S.A. 
that completed 20% of its 11.5-million-ton- 
per-year project scheduled for startup in 
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1982. 

In 1980, Brazil continued as the second 
world producer of iron ore after the U.S.S.R. 
and the world's major exporter. CVRD was 
the world's largest producer and exporter of 
iron ore. Table 6 provides data on iron ore 
shipments during 1980 by some of Brazil's 
leading producers. 

In its 1980 annual report, CVRD reported 
sustained growth in sales despite the slump 
in the world steel industry. CVRD reported 
that its total iron ore production increased 
18% to 67.6 million tons of which 4.6 million 
tons were iron ore pellets. Exports of iron 
ore and pellets in 1980 by CVRD generated 
foreign exchange earnings of $792 million, a 
gain of 5% over 1979 despite a 7% decline in 
volume. 

Brazil's total iron ore exports in 1980 of 
78.9 million tons were composed of 49.0 
million tons of fines, 17.3 million tons of 
pellets, and 12.6 million tons of lump ore. 
Iron ore pellets were produced by CVRD, 
Cía Nipo-Brasileira de Pelotizacao (NI- 
BRASCO), Cía Italo-Brasileira de Pelot- 
izacào (ITABRASCO), Cía Hispano-Bra- 
sileira de Pelotizacáo (HISPANOBRAS), 
and Samarco Mineração S.A. (SAMARCO). 
The shipping ports used were Tubarão- 
Vitoria, Ponta do Ubu, Sepetiba, and Rio 
de Janeiro. In 1979, the United States im- 
ported only 3.1 million tons from Brazil; 
shipped by CVRD, SAMARCO, and MBR. 


Table 6.—Brazil: Iron ore and pellet shipments by leading producers during 1980 
(Thousand metric tons) 


Company 


Companhia Vale do Rio Doce (CVRD) ___________-__- 


Mine 0 Brasileiras Reunidas S.A. (MBR) 


Ferteco Mineracà ào S.A 


S.A. Mineração da Trindade(SAMITRD - )) / 


arco Mineração S. 


Companhia Siderurgica Nacional (CSN) )))) 
Wm H. Muller SA (Belhs cM EE 


Itaminas Comercio de Minera 
Mineração Prima S.A. - MIPR 
Esperança S.A 


NIB , ITABRASCO, and HISPANOBRAS________ 


For domes- 
For export tic con- Total 

sumption 
EEEE IN EEEE 144,506 6,400 50,906 
5 ERA EESE 11,846 2,840 14,686 
E 8,965 m 8,965 
FC 6,144 1.730 7,874 
S as eh 2,743 2,240 4,983 
ECT 4,061 203 4,210 
F aC 3,000 3,000 
33 tastes Sioa ears 140 1,015 1,155 
ya heed Je CREE 192 cm 192 
po 167 ze 167 
EHE C 88 zu 
uS 18,858 17,428 96,286 


10f the total, pen received 38% and Europe received 50%. The United States received 1,100,000 tons and Argentina 


received 800, 000 to 
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Iron and Steel.—Strong expansion of the 
iron and steel industry continued, reflecting 
the priority that the Brazilian Government 
has given to developing this sector to sup- 
port industrialization of the country. Pro- 
duction of crude steel grew 10.3% in 1980 to 
15.3 million tons compared with the 14.8% 
growth in 1979. A study made by the Insti- 
tuto Brasilerio de Siderurgia projects that 
by 1986 Brazil will produce 25 million tons 
and that this figure will reach 35 million 
tons by 1990. These projections are based on 
an annual GDP growth rate of 6.6%. 

During the past decade, Brazil’s steel 
production has increased at an average 
annual rate of 11%. Per capita steel con- 
sumption increased from 61 to 115 kilo- 
grams. Steel output from oxygen and elec- 
trical furnaces increased from 57% in 1970 
to 88% in 1979, thus reducing production 
from open hearth furnaces. In the same 
period, steel production from continuous 
casting increased from 2% to 28% of the 
total. Employment in the iron and steel 
industry rose from 81,000 jobs in 1970 to 
142,000 jobs in 1979, an annual growth rate 
of 6.4%. 

Since the founding of the Government 
steel holding company in 1973, Siderürgica 
Brasileira S.A., steel output from the 
majority-owned Government companies has 
grown to 63% of the country's total steel 
output. 

Since 1973 the Brazilian steel industry 
has actively pursued the objective of reduc- 
ing the consumption of imported energy. 
During 1974-79 the kilograms of fuel oil 
required to produce 1 metric ton of steel 
decreased 40% from 142 to 85 kilograms. In 
1979, imported energy in the form of coal 
and fuel oil represented 52% of the energy 
consumed by the sector. Of the different 
energy sources, charcoal contributed 13% of 
the total. In 1979, pig iron made from 
charcoal was 38% of the total. In the same 
year, sponge iron output increased 12% to 
324,000 tons. 


Year Production Exports Imports 
1971... 127,048 20,881 23,023 
1972____ 139,797 45,438 6,055 
1973____ 179,011 45,987 7,045 
1974____ 227,917 53,256 12,851 
1975_ ___ 256,497 58,650 7,201 
1976____ 311,903 87,254 3,801 
1977 371,251 113,576 16,482 
1978____ 409,547 150,365 2,981 
1979_ _ __ 1484, 209 172,113 1,147 
1980____ 551,749 176,241 2,139 

TRevised. 


Source: Associacáo Brasileira dos Produtores de ferroli- 
gas, ABRAFE Yearbook 1980, pp. 21, 39. 
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Ferroalloys.—As shown in metric tons in 
the table above, Brazil's diverse production 
and trade in ferroalloys has grown impres- 
sively over the past decade. 

In 1980, the leading ferroalloy export on a 


‘volume basis was ferrochromium followed 


by ferrosilcomanganese, and ferroman- 
ganese (high carbon); whereas on a value 
basis, the leader was ferrocolumbium fol- 
lowed by ferrochromium and ferrosilico- 
manganese. Exports were 32% of total fer- 
roalloy output. The value of exports has 
grown from $68 million in 1976 to $189 
million in 1980. 

In its 1981 annual report, the Associação 
Brasileiro dos Produtores de Ferro-Ligas 
(ABRAFE) reported that 21 companies were 
active as ferroalloy producers, of which 10 
companies were engaged in expansion 
programs—notably in ferrocolumbium, fer- 
rosilicon, ferrosilicomanganese, and silicon 
metal. 

Outstanding progress was made in 1980 
in the output of silicon-base alloys as a 
result of expansion programs involving the 
installation of five new electric furnaces. 
During 1980, domestic consumption of fer- 
roalloys increased 1596 to 327,116 tons, of 
which 82% was consumed by steel plants 
and 18% by foundries. 

Manganese.—Brazil is the leading pro- 
ducer of manganese ore in Latin America 
and a significant world exporter of benefi- 
ciated ore and pellets. As of yearend 1979, 
DNPM reported a 12% increase in meas- 
ured reserves of manganese ore to 55.5 
million tons with a metallic content of 20 
million tons. Total ore reserves were report- 
ed at 202 million tons. 

According to projections by DNPM, out- 
put of beneficiated ore is expected to grow 
gradually to 2.7 million tons by 1989. How- 
ever, as Brazil expands its steel industry at 
a rapid rate, the amount of surplus avail- 
able for export is expected to decrease from 
1,200,000 tons in 1980 to 275,000 tons in 
1989. | 

Industria e Comercio de Minerios S.A., 
Brazil's largest producer, shipped 1,230,200 
tons of manganese ore, including pellets, in 
1980 from its Serra do Navio operations in 
Amapá Territory. Shipments from Porto de 
Santana went to Europe, 798,000 tons; Ja- 
pan, 138,000 tons; North America, 73,000 
tons, and to South America other than 
Brazil, 22,000 tons. 

Urucum Mineração S.A., 3396 owned by 
CVRD, produced 112,800 tons of manganese 
ore in the Urucum area of Mato Grosso 
State near Corumbá. Manganese ore sales 
amounted to 67,700 tons, of which 38,700 
tons were exported and 29,000 tons were 
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sold in the domestic market. 

It is estimated that the Carajás Mineral 
Province contains 60 million tons of manga- 
nese ore with an average grade of 43% 
manganese in the deposits of Azul, Buritira- 
ma, and Sereno. Future development of the 
manganese would make use of the power, 
rail, and port infrastructure constructed for 
the priority iron ore operations. Manganese 


State or territory 


Municipality 
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mining is proposed at a level of 150,000 tons 
per year. 

Tin.—Mostly as a result of discoveries in 
the Carajas Mineral Province and the in- 
crease in reserves at Porto Velho, Rondonia 
Territory, DNPM reported a 30% increase 
in the country’s measured reserves of tin as 
detailed below in thousand metric tons: 


1979 pro- 


Measured reserves! Tin content 


duction 

Rondonia ______________________ Porto Velo 44,066 26,440 7,522 
P)) 88 São Felix do Xingt 9,815 6,833 1,306 
Mato Grosso Aripuanã . 8,966 4,752 1,366 
Amazonas _____~___________ ~~ -_- Novo Aripuana _ - 3,918 2,062 751 
ef Monte Alegre 2,146 1.288 521 
Others o a e 24,297 13,499 435 
J7/GÄr ̃%⅛izuu—ʃ—lAA H 93,208 54,874 11,901 


1Concentrate of cassiterite. 


In 1979, the Rondonia tin district ac- 
counted for 63% of national output. The 
principal tin mining operator was a holding 
company, Paranapanema S.A. Mineração, 
Industria e Construção operating through a 
subsidiary, Mineração Taboca S.A. In 1979, 
Paranapanema produced cassiterite concen- 
trate with a tin content of 2,013 tons. Next 
in importance were Mineração Brumadinho 
S.A., Mineração Brasiliense S.A., and 
Mineração e Prospeccoes Minerais S.A. 
(BRASCAN Group). 

Although output of tin concentrate has 
been increasing, it has not been adequate to 
meet the demand of Brazil’s smelters. In 
1979, Brazil imported 7,542 tons of cassite- 
rite valued at $55 million from Bolivia 
(74%) and Singapore (26%). 

According to DNPM projections, Brazil 
will become self-sufficient in tin concen- 
trate in 1983 when 15,500 tons will be 
produced. In 1980, Brazil had an estimated 
surplus of 5,050 tons of tin metal for export. 
This tin surplus was projected to increase to 

12,960 tons in 1989 when total output by the 
smelters will be 25,800 tons. 

Titanium.—Production of concentrate of 
ilmenite and rutile is not adequate to meet 
domestic demand. The sole producer was 
Nuclebras de Monazita (NUCLEMON) that 
produced concentrate from ilmeno-mona- 
zitic sands. Output has rebounded since 
1975 when NUCLEMON assumed control of 
operations from the Comissao Nacional de 
Energia Nuclear. 

Output of titanium pigment has grown 
steadily since operations were initiated in 


1970. The only producer, Titanio do Brasil 
(TIBRAS), was expanding capacity from 
22,000 to 50,000 tons per year of titanium 
dioxide to be available during the first half 
of 1982. 

Full capacity would be reached in 1983. 
TIBRAS had preliminary plans to expand 
capacity to 70,000 tons per year. DNPM 
estimated that Brazil’s domestic demand in 
1980 was 56,000 tons requiring imports of 
28,000 tons valued at $34 million. Demand 
was projected to grow to 88,000 tons by 1989 
when imports would increase to 38,000 tons. 

Brazil had three producers of ferrotita- 
nium alloy: Electrometalur S.A., Indüstria 
e Comércio in Minas Gerais, Produtos Met- 
alargicas S.A. in São Paulo, and Termoligas 
Metalargicas S.A. in Bahia State. Brazilian 
production during 1967-79 increased almost 
350% at an average rate of 16% per year. 

Zinc.—While mine output of zinc concen- 
trate and production of primary zinc has 
been increasing, Brazil remained dependent 
on foreign sources to meet 23% of domestic 
demand that in 1980 was about 137,000 
tons. In 1979, Brazil's rising trend in im- 
ports of refined zinc was reversed and 
declined 9%. In that year imports of refined 
zinc amounted to $41 million and came 
mostly from Mexico (88%), Canada (31%), 
and Peru (28%). 

Output of beneficiated ore increased 
markedly in 1979, by 80% to 375,900 tons. 
Utilizing integrated operations at Vazante, 
Minas Gerais, involving mine, benefi- 
ciation, and metallurgical plants, refined 
zinc was produced by Companhia Industrial 
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e Mercantil Inga S.A. and Companhia 
Mineira de Metais S.A. In 1980, Companhia 
Paraibuna de Metais initiated its metallur- 
gical operations and was expected to pro- 
duce 21,000 tons of refined zinc. The Praibu- 
na plant processed a small amount of 
concentrate from Mineração BOQUIRA/ 
COBRAC, a lead producer, and the bal- 
ance of concentrate was imported. 

On the basis of expansion plans by the 
three refined zinc producers, Brazil was 
expected to gradually decrease imports of 
refined zinc and achieve a surplus of 7,000 
tons in 1985, at which time total output of 
primary and secondary zinc would be 
187,000 tons. 


NONMETALS 


As of yearend 1979, DNPM reported sub- 
stantial increases in the measured reserves 
of potassic minerals, 523%; diamond, 70%; 
mica, 67%; natural graphite, 62%; phos- 
phate rock, 53%; leucite, 42%; agalmatolite, 
32%; rock salt, 18%; talc, 16%; and magne- 
site, 15%. 

Barite.—Brazil became self-sufficient in 
barite (barium sulfate) and since that time 
increasing output has exceeded domestic 
demand. The surplus available for export in 
1980 was estimated at 24,000 tons, while 
internal demand was estimated at 72,000 
tons. Substantial exports of barite were 
initiated in 1978 to Trinidad and Tobago 
(82%) and Venezuela (18%). 

Brazil’s barite reserves are located mostly 
in Araxá, Minas Gerais, and Camamu and 
Ibitiara in Bahia, but production has come 
chiefly from the latter State. 

Cement.—Brazil is the largest producer 
of cement in Latin America and ranks in 
ninth place worldwide after Spain. Capacity 
in 1980 was 27 million tons from 56 plants 
dispersed among the major population cen- 
ters. 

The major cement producer, S.A. In- 
dástrias Votorantim, accounted for 33% of 
national output. The Votorantim Group 
operated through 15 cement companies 1o- 
cated in 12 States controlling 19 of the 56 
plants. As an extensive holding company 
and Brazil's second largest entity in the 
minerals sector after CVRD, Votorantim 
was also an important producer of alumi- 
num through Companhia Brasilera de Al- 
uminio, of nickel through Companhia Ni- 
quel Tocantins, and of zinc through Cia 
Mineira de Metais. 

At yearend 1980, Brazil's Votorantim 
Group began operating Brazil's first under- 
ground limestone mine at Santa Helena, 
State of Sáo Paulo, the site of Latin Ameri- 
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ca’s largest cement plant. The $70 million 
project was completed from studies and 
with technical assistance of Outokumpu Oy 
of Finland. The open pit mining in the area 
has become uneconomical because of the 
cost of removing overburden. 

The second largest cement producer, Gru- 
po João Santos, operated seven plants and 
accounted for 11% of Brazil’s total output. 
All plants have expansion plans which, 
together with five new plants programed, 
would give the João Santos Group a capaci- 
ty of 7.5 million tons of cement per year by 
1985. 

Diamond.—In Latin America, Brazil is 
the second most important producer of nat- 
ural diamond after Venezuela. 

Brazil’s total apparent consumption of 
diamond has grown rapidly from 480,000 
carats in 1970 to 3.4 million carats in 
1979 at the rate of 22% per year. To meet 
growing demand for diamond by Brazil's 
rapid industrialization, imports have risen 
from 47% to 84% of domestic demand. In 
1979, Brazil’s demand was comprised of 
synthetic diamond, 45%; industrial dia- 
mond, 25%; and gem-quality diamond, 30%. 

The major part of Brazil’s production 
came from garimpeiros, which made it diffi- 
cult for DNPM to collect precise data. 
DNPM's conservative estimate is that gar- 
impeiros produce 120,000 carats per year 
only in the State of Mato Grosso. In 1979, 
Mineração Tejucana S.A. produced 64,860 
carats in the region of Rio Jequitinhonha. 
Operators in Brazil's diamond industry con- 
sider the country's true output to be closer 
to 800,000 carats per year. Brazil's output 
consists of 50% industrial-grade and 50% 
gem-quality diamond. 

St. Joe Minerals Corp. reported that it 
was investigating two promising alluvial 
diamond properties. At the Alto Coite proj- 
ect, detailed bulk sampling was in progress, 
to be followed by a feasibility study for a 
dredging operation. The potentially much 
larger Araguaia project was in an earlier 
state of investigation. Discussions were pro- 
ceeding with potential Brazilian partners 
for development of these projects should 
they prove economically viable. 

Graphite (Natural).—After Mexico, Bra- 
zil ranked second in Latin America as a 
producer of natural graphite. Brazil's out- 
put has increased sharply since 1970 when 
only 2,500 tons were produced. The main 
area of commercial importance is Itapeceri- 
ca in Minas Gerais, where it is estimated 
that 15 million tons of flake graphite ore 
occur. Companhia Nacional de Grafite Ltda. 
is a major producer in Itapecerica, mining 


THE MINERAL INDUSTRY OF BRAZIL 


by open pit methods. The company also 
operates a processing facility that produces 
flake graphite concentrate that ranges from 
60% to 99% carbon, which will be expanded 
for the widening export market. Chemical 
beneficiation techniques are employed to 
produce the grades with the highest carbon 
content. 

Fertilizer Materials.—Brazil has been 
very successful in closing the gap between 
demand for phosphatic fertilizers and do- 
mestic output. In 1974 Brazil was 85% 
dependent on imports, whereas in 1980 it 
was only 40% dependent. In 1980, when 
domestic demand was 1.57 million tons of 
phosphatic fertilizers in P.O; content, im- 
ports cost $98 million, while in 1979 imports 
cost $373 million. This improvement result- 
ed from an almost 60% increase in produc- 
tion of phosphate rock in 1980. 

According to DNPM projections, the phos- 
phate deficit is expected to decrease mark- 
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edly until 1985 when imports of 270,000 tons 
of P.O; will still be required, but then 
increase again as growing demand outstrips 
installed capacity.® 

Local and imported phosphate rock was 
utilized by Brazil to produce phosphoric 
acid, 25%; fertilizers, 70%; and other pur- 
poses, 5%. Table 7 shows the existing and 
programed operations for producing phos- 
phate rock concentrate in four States of 
Brazil. In 1980, Fertilizantes Fosfatados 
S.A. (FOSFERTIL) was the major producer 
of phosphate rock from open pit mines in 
Tapira and Patos de Minas in Minas Gerais. 
Output was 1,285,000 tons of concentrate, 
including the merged operations of Min- 
eracáo Vale do Paranaiba S.A. (VALEP). 

CPRM reported a phosphate discovery 
along the coast of the State of Paraiba 
between João Pessoa and Rio Tinto. Re- 
serves were estimated at 100 million tons 
grading 22% P2Os. 


Table 7.—Brazil: Phosphate projects 


(Thousand metric tons) 


pier; 
ityof Con- Start 
Company and ownership Location 5 P20s tent of up 
8 P505 date 
cen 
trate 
Araxá S.A. Fertilizantes e Produtos Quimicos Araxá, Minas 273,000 600 210 1977 
(ARAFERTIL)! Gerais. 
Goiás Fertilizantes S.A. (GOIASFERTIL) ) Catalão, Goiás. 147,000 620 223 1981 
Fosfatos de Goiás S.A. (FOSFAGO)___________-_- F 80,000 500 190 1979 
Mineração Vale do Paranaiba S. A.(VALEP? |... Tapira _______ 318,000 900 330 1979 
Serrana S.A. de Mineração Santista Group and Bunge y Ipanema, Sao 60,000 330 125 NA 
Born Ltda. S.A. Paulo. 
DO Se ELM E e Jacupiranga, Sào 100,000 350 123 1980 
o. 
Fertilizantes Fosfatados S. A.(FOSFERTILP D) Patos de Minas, 256,000 150 39 1980 
Minas Gerais. 
Industrias Lucksinger Madorin S.A AA Anitápolis, Santa 320,000 600 220 1983 
Catarina 
Take gau cin y EE 1,554,000 4,050 1,460 
NÀ Not available. 


lOwned 40% by Serrana S.A. de Mineracào, 40% by the Itau group, and 20% by FIBASE. 
2V ALEP, a subsidiary of CVRD, was merged into FOSFERTIL in 1980. 
3Merged company is held 34.1% by CVRD; balance by PETROBRAS and BNDE. 


Potassium.—Brazil's demand for potassic 
fertilizers continued to increase up to the 
level of 1.3 million tons of KO in 1980 and 
was met entirely by imports valued at $152 
million. The large increase in potash re- 
serves announced by DNPM amounts to 
12.5 billion tons of mineral and is located 
primarily at Carmópolis in Sergipe State. 

The Taquari-Vassouras potassium project 
in Sergipe was under construction by PE- 
TROBRAS Mineração S.A. (PETROMISA), 
a subsidiary of PETROBRAS. Startup was 
set for 1983 with a capacity of 500,000 tons 
of potassium chloride per year by 1989. This 


would satisfy only a fraction of demand, 
which was projected to grow to more than 3 
million tons of KO in 1989. 
Sulfur.—Although output of sulfur has 
increased greatly since 1974, domestic 
sources account for only 1596 of Brazil's 
growing demand which in 1980 amounted to 
841,000 tons. The small domestic output 
came from Irati oil shale processed at Sao 
Mateus do Sul and mostly PETROBRAS 
refinery operations. Brazil’s demand was 
projected by DNPM to grow to 1.4 million 
tons of sulfur in 1989, when the country’s 
dependency on imports would decrease to 
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70%. Sulfur imports in 1979 were valued at 
$56 million. 

PETROMISA completed evaluation of 
sulfur reserves of 3 million tons at Castan- 
hal, Sergipe. The project is the first for the 
production of sulfur in Brazil from domestic 
raw materials. 


MINERAL FUELS 


In 1980 the Ministry of Mines and Energy 
issued its annual National Energy Balance 
prepared by the Comité do Balanco Energe- 
tico Nacional. According to this updated 
study of Brazil’s energy situation, in 1979 
the country’s energy consumption of petro- 
leum, natural gas, and coal was 45% of the 
total. Considering Brazil’s dependency on 
oil and coal imports for the steel industry, 
this meant a 37% dependency on external 
energy sources. 

The report offers a national energy model 
and provides energy supply-demand pro- 
jections until 1985. The model is based not 
only on increased domestic oil output from 
171,100 barrels per day in 1979 to 500,000 


barrels per day in 1985, but also on the. 


development of alternate energy sources 
and opportunities for conservation. 

The report notes that only 12%, of Bra- 
zil’s estimated hydraulic power potential of 
213,000 megawatts is currently utilized, and 
gives the following projections for installed 
electric generating capacity in megawatts. 


Per- Per- 

Source 1980 cent 1985 cent 
share share 

Hydro 27, 263 86.0 43,485 88.8 
ermall 4, 377 14.0 4,851 9.9 
Nuclear’ _______ =e 0 626 1.3 
Total 31,640 100.0 48,962 100.0 


Initial nuclear capacity scheduled for 1981. 


Coal.—Brazil in 1980 replaced Colombia 
as the leading coal producer in Latin Ameri- 
ca. Despite this success in increasing pro- 
duction, Brazil remained dependent on im- 
ports to meet the steel industry’s demand 
for metallurgical coal. Of 5.1 million tons of 
such coal consumed in 1979, 3.9 million tons 
was imported. The value of coal imports 
that year was $314 million, and coke im- 
ports cost $41 million. While Brazil’s con- 
sumption of a metallurgical coal grew from 
2.4 million tons in 1969 to 5.1 million tons in 
1979, consumption of local charcoal grew 
from 1.9 to 4.7 million tons. 

Steam coal output has doubled since 1974, 
with domestic supply exceeding demand. 
Since 1974 use of steam coal by the steel, 
cement, and paper industries has grown in 
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addition to the traditional use by thermal 
electrical plants. According to DNPM pro- 
jections, supply and demand for steam coal 
will be in balance in 1982 and remain in 
balance until 1985 when demand for steam 
coal will grow to 24.6 million tons.? 

DNPM reported a 74% increase in meas- 
ured reserves of coal to 1.8 billion tons 
mostly in the southern States of Santa 
Catarina and Rio Grande do Sul. The in- 
creases occurred chiefly in Lauro Muller 
and Criciuma in Santa Catarina; and Bagé, 
Triunfo, and Cachoeira do Sul in Rio Gran- 
de do Sul. 

In 1980, DNPM published the second 
edition of its new publication "Informativo 
Anual da Industria Carbonifera" with data 
on coal reserves and production of individu- 
al coal companies and their operating mines 
in 1980. The report covers 11 companies in 
Santa Catarina, 3 in Rio Grande do Sul, and 
2 in Parana. Personnel employed in the coal 
industry totaled 11,700 in 1980. 

Natural Gas.—The consumption of natu- 
ral gas in 1979 accounted for only 0.4% of 
the country's consumption of primary ener- 
gy compared with the 40.7% share for 
petroleum and the 28.3% share for hydro- 
power. Production of natural gas increased 
16% in 1980 to record levels. Onshore fields 
produced 55%, and offshore fields produced 
45% of total gas output. Only 21% was not 
associated with crude oil production. 

In the upper Amazon region, substantial 
gas deposits were found in the Juruá area 
and positive results were expected in other 
areas with similar geological features. Gas 
was also discovered onshore at Miranga, 
Bahia. Off the coast of Sergipe, a deep well 
in the Robalo Field produced gas. Brazil's 
reserves of natural gas have almost doubled 
since 1975. At yearend, reserves increased 
to 52.54 billion cubic meters (1.86 trillion 
cubic feet), a 17% change compared with 
1979. 

Petroleum.—As a result of intensified 
exploration and development activities, PE- 
TROBRAS increased Brazil’s crude oil out- 
put by almost 10%. Output increased from 
an average of 171,100 barrels per day in 
1979 to 182,000 barrels per day in 1980. 
Table 8 provides a breakdown on the pro- 
ducing areas in 1980. 

During 1980, PETROBRAS gave priority 
to its exploration activities which accounted 
for 71% of its investment program. The 
intensity of exploration was indicated by 
the fact that 88 drilling rigs were used 
during the year, 79 by PETROBRAS and 9 
by risk contract operators. Oil reserves 
increased 6% to 212.8 million cubic meters 
or 1.34 billion barrels. 
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Table 8.—Brazil: Crude oil production by PETROBRAS 
(Thousand 42-gallon barrels) 
1980 pro- Share (percent) 
m duction 1979 1980 

J a a eal ³⁰· e 28,958 51.5 43.6 
JJ) ĩ—ͤu ]ð Ad vu educ ᷣ -; ꝛKy y y ead 17,014 27.3 25.6 
Rio de hh ³ wii yd oe ee o 10,460 9.7 15.7 
Rio Grande do Nortek... 4,894 6.2 7.4 
Fiese. 0ůů·oůũ nnO N es ee rer D ite De e 2,848 3.5 4.3 
P77 ⁰ ⁰vww yt my 88 1,183 1.8 1.8 
s 7: PAN Sa gah I a eek a ea E gel EROR NEN 1,076 s 1.6 
Total acl les ] Al utu m EE tare e e E t rM E 66,433 100.0 100.0 
GPP m⁰⸗ꝛ E D ³ 6 A scm ELE C D E 39,098 65.6 58.9 
Offshore esie ⁰½ iQ ũ“ ſð ee ches eese d eit A OP 27, 365 34.4 41.2 


Source: Annual Report of PETROBRAS, 1980. 


By yearend, PETROBRAS had signed 80 
risk contracts relating to the first four 
rounds of bidding; the fifth round was being 
negotiated. The five rounds cover half of the 
area targeted for such bids, which covers 
83% of Brazil’s sedimentary basins. In ac- 
cordance with the Government’s policy to 
accelerate the evaluation of the country’s 
oil potential, to increase the interest of 
foreign oil companies, and to stimulate the 
participation of domestic companies in ex- 
ploration, certain changes were made in the 
risk contract conditions. 

During the year, the average price of 
petroleum products increased 118%. The 
price of gasoline increased 126% (an aver- 
age of $3.10 per gallon for the year) while 
the price of fuel oil increased almost 
400% as a result of the elimination of the 
Government subsidy and with a view to 
making its substitution by coal viable and to 
rationalizing its consumption. The increase 
in the price of diesel oil was held to only 
67% because of its essential use in agricul- 
ture and transport. 

Gasoline for automobilies, excluding 
those using fuel alcohol, accounted for 17% 
of the total consumption of petroleum fuel, 
a decrease of 15% from 1979 despite the 
increased number of cars on the road. 
About 20% of the demand for petroleum 
fuel was derived from domestic sources. 
Domestic crude production provided 80% 
and fuel alcohol provided 20% of the total. 

Alcohol Fuel Program.—According to pro- 
jections in the 1981 National Energy Bal- 


ance, use of alcohol fuel is to grow from 
2.4% of total primary energy consumed in 
1980 to 4.1% in 1985. Brazil continued to 
make progress towards its goal of a 20% 
mixture of anhydrous alcohol with gasoline. 
In 1976, 86 liters of gasoline were used for 1 
liter of anhydrous alcohol, this ratio fell to 
22 liters in 1977, to 7 liters in 1979, and to 5 
liters in 1980. Use of hydrated alcohol was 
initiated in 1978. By 1985, use of hydrated 
alcohol was projected to be double the use of 
anhydrous alcohol. 

In 1980 alcohol production was 3.4 billion 
liters. Brazil’s alcohol program aims at an 
annual production capacity of 10.7 billion 
liters by 1985. 

Shale Oil.—Synthetic oil from shale oil 
deposits in southern Brazil was scheduled to 
become available in 1985. The prototype 
unit for processing oil shale at Irati operat- 
ed practically without interruption in 1980, 
producing 19,300 thousand cubic meters of 
oil and 1,833 tons of sulfur. In the Irati 
formation, detailed studies were made in 
the Papanduva/Tres Barras area of Santa 
Catarina and exploratory investigations 
were made in the Ivai/Sao Jeronimo area of 
Parana. 

During 1980, engineering designs were 
completed for the Sao Mateus industrial 
shale oil plant in Parana State. Designs 
included mineral treatment, retorting, gas 
treatment, transfer, and storage. The con- 
ceptual plan for the hydrotreatment of 
shale oil by PETROBRAS’ Research and 
Development Center was also completed. 
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Uranium-Nuclear Energy.— Brazil has 
the largest discovered uranium reserves in 
Latin America and ranks fifth worldwide. 
There was no change in the reserves of 
215, 300 tons of yellow cake reported in 1979. 
In late 198] or early 1982, the uranium 
mine at Pocos de Cladas, Minas Gerais, was 
scheduled to begin production at the rate of 
2,500 tons of ore per day. 

Angra I, Brazil’s first commercial nuclear 
reactor, was scheduled to begin operations 
in September 1981. The 626-megawatt 
pressurized water reactor is located in the 
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State of Rio de Janeiro. Work continued on 
the 1,245-megawatt Angra II unit scheduled 
for completion in 1987. 


1Supervisory physical scientist, Branch of Foreign Data. 
ere necessary, values have been converted from 
Brazilian new cruzeiros (NCr$) to U.S. dollars at the 
average rate of NCr$52.61 = US$1.00 in 1980. 
3Departmento Nacional da Produção Mineral. Anuario 
Mineral Brasileiro-1980, Annual report covers 1979 data. 
4———. Balanço Mineral Brasileiro. V. I Minerais 
Metalicos, v. II Minerais Nao Metalicos, 1980 Brasilia. 
SWork cited in footnote 3, p. 19. 
8Work cited in footnote 4, v. I, p. 38. 
"Work cited in footnote 4, v. I, pp. 8, 94. 
5Work cited in footnote 4, v. IH, p. 134. 
9Work cited in footnote 4, v. II, p. 79. 


The Mineral Industry of 
Bulgaria 


By Tatiana Karpinsky’ 


Performance of the Bulgarian economy in 
1980 showed decreased growth rates in the 
major economic sectors. According to Bul- 
garian sources, industrial production and 
national income increased respectively, 
4.1% and 5.7%, well below the initially 
planned figures of 6.3% and 7.2%.? 

In 1980, however, the original planned 
target of 7.2% was revised to 5.7%. The 
national income generated in 1980 exceeded 
leva (L) 20 billion. 

In 1980, industry accounted for about 
58% to 60% of the national income. Capital 
investments increased from $7.3 billion in 
1979 to $8.23 billion in 1980. More than 6396 
of capital investments was spent for renova- 
tion and expansion of existing production 
facilities in 1980. Labor productivity in- 
creased 2.6% and accounted for about 70% 
of the increase in industrial production. 

Major projects put into operation in 1980 
included the third turbine of the Maritsa- 
Istok 3 thermoelectric powerplant; the third 
440-megawatt reactor of the Kozloduy nu- 
clear powerplant; the benzine production 
facility at the petrochemical combine in 
Burgas; the plant for steel wire and ca- 
bles in Roman; the first expansion of the 
U.S.S.R.-Bulgaria gas pipeline; and the first 
and second lines at the V. Kolarov State 
cement plant in Temelkovo. In 1979, the 
number of industrial workers and employ- 
ees in state enterprises totaled 1,243,768. 
The number of workers and employees in 
state mineral and energy enterprises by 
branch follow: 


Workers 
an 
Branch employees 
(thousands) 
Fuelindustry - ---------------——- 52.0 
Ferrous metallurgy (including ore mining) 33.2 
Production of electricity and steam and heat 
DOWOE. hu nno h AAA 23.8 


Reportedly, the seventh 5-year plan (1976- 
80) was not fulfilled in all sectors. During 
1976-80, the national income of the country 
increased 40% (planned 48% to 52%). The 
gross industrial production increased 
35% (planned 55% to 60%) and machine- 
building increased 56.2% (planned about 
100%). Cargo transported during the sev- 
enth 5-year plan increased by 32% (plan- 
ned 40%). During the 1976-80 5-year plan, 
Bulgaria’s foreign trade increased 100% 
(planned 60% to 65%). 

Government Policies and Programs.— 
The targets set for the eighth 5-year plan 
(1981-85) appear to be scaled down from 
those of the seventh 5-year plan (1976-80). 
According to the eighth 5-year plan (1981- 
85), approved by the 12th National Party 
Congress, national income is to increase by 
25% to 30%, gross industrial output by 30% 
to 35%, and labor productivity by 36% to 
38%. The amount of capital investment is to 
increase to about L38 billion during the 
eighth 5-year period. A large part of capital 
investment is planned for renovation and 
modernization of existing plants. Heavy 
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industry is confirmed as the foundation of 
the economy but more emphasis is to be put 
on the consumer sector during the 1980-85 
period. 

In the energy and mineral sectors more 
emphasis is to be given to increase utiliza- 
tion of local resources and materials. Spe- 
cial stress is to be placed on the production 
of special steels. The plan also points to the 
need for increased local production of non- 
ferrous metals, particularly copper. The 
relative share of electric energy from atom- 
ic power is expected to increase from 20% in 
1980 to 26% by 1985. 

Production of lignite, the main indige- 
nous fuel, is to be increased mainly by 
developing the important Maritsa-Istok lig- 
nite and power generating complex. The 
exploration of coal in the Dobrudja coal 
basin is to receive particular attention. 
Foreign trade is planned to increase 40%, 
which would be a slowing of the pace set 
during the seventh 5-year plan (1976-80), 
when it increased 100%. On improving the 
management of the economy, the New Eco- 
nomic Mechanism must be fully implement- 
ed throughout the entire economy, which is 
an attempt to partially decentralize the 
economic planning. 

In 1980, Bulgaria created an agency, the 
Council for Raw Materials and Energy 
Problems, attached directly to the Council 
of Ministers. Bulgaria also established a 
Mineral Bank, the purpose of which is to 
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facilitate receipt of foreign credits for ex- 
ploitation of Bulgaria’s energy and raw 
materials resources. The bank has vast 
powers to enter into business arrangements 
with foreign creditors. Bulgaria’s main in- 
terest in trade with the west is the import of 
technology including technology for devel- 
opment of energy and mineral resources 
including coal. 

The national income in the country is to 
increase 5.1% in 1981 and 5.0% in 1982. 
Labor productivity is to rise 4.8% in each 
year. Industrial output is to increase 5.6% 
in 1981 and 6.0% in 1982. The production of 
electric power and heating supply is to 
increase 7.2% in 1981 and 7.4% in 1982 
(through the development of atomic energy 
and thermoelectric plants, based on the 
local coal supply). Coal mining is expected 
to develop at an accelerated rate. The plan 
ensures an increase in the volume of pro- 
duction of ferrous metallurgy; 10% in 1981 
and an additional 5.4% in 1982. The produc- 
tion of the chemical industry is to increase 
11% in 1981 and 9.5% in 1982. A rapid 
growth is ensured in the production of 
ammonia and nitric fertilizers. The volume 
of transported cargo is to increase 3.6% in 
1981 and 3.7% in 1982.“ 

The relative share of machine-building, 
chemical, metallurgy, and energy in indus- 
trial development is planned to increase 
from 53.2% in 1980 and to 55.2% in 1982. 


PRODUCTION 


In 1980, the value of industrial output 
reached L28,578 million, exceeding the 1979 
level by L1,130 million. In 1980, industrial 
production by basic ministries increased 
over that of 1979 as follows: 


Ministry of Power Suppllnrh 9.6 
Ministry of Chemical Industry 7 9.7 
inistry of Machine Building 4.5 
Ministry of Metallurgy and Mineral Resources 2.4 
Ministry of Construction and Construction 
M IIſſlulſ h ey eene 3.3 


In 1980, the fuel industry fulfilled its 
plan, 105.6%; the chemical industry, 111%; 
and machine-building and metal processing 
industries, 106.3%. In comparison with 
1979, the production output increased in 
coal, steel, nitrogen fertilizers, and the pow- 
er industries. Ferrous metallurgy also real- 
ized slightly higher results in the produc- 
tion of pig iron and rolled steel products. In 
1980, zinc production increased slightly in 
spite of the decline in the metal content of 
the ore. Production of cement, calcinated 


soda, and phosphatic fertilizers was lower 
than in 1979. 

In 1980, 34.3 billion kilowatt-hours (kWh) 
of electric energy was produced or 2.4 bil- 
lion kWh more than in 1979. Hydroelectric 
powerplants generated approximately 4.5 
billion kWh of electric energy or about 
1396 of the country's annual output. The 
Kosloduy nuclear powerplant generated 
about 7 billion kWh or 20% of the country's 
annual output. In 1980, the total capacity of 
the Kozloduy nuclear powerplant was 1,320 
megawatts. The share of electric energy 
produced by nuclear plants is expected to be 
30% in 1985 and 50% at the end of the 
century. Electric energy consumption 
reached 39 billion kWh in 1980 or 10 billion 
kWh more than in 1975. 

Reportedly, the plan for lowering the use 
of raw materials and other outlays was 
fulfilled in 1980. Greater increase in the net 
industrial output was achieved as a result of 
savings of raw materials, fuels and energy, 
and higher labor productivity. 
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Table 1.—Bulgaria: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979P 1980* 
METALS 
Cadmium metal, smelter |... 220 200 210 210 210 
Copper: 
Mine output, metal contennttt 57,000 57,000 58,000 58,000 58,000 
Metal, primary and secondary: 
melter- . eA ee 60,000 60,000 64,000 64,000 64,000 
Refined_ - ß 158,000 158,000 62, 000 62,000 62,000 
Iron and steel: 
Iron ore: 
Gross weight _______ thousand tons. _ 2,316 2,210 2,452 2,103 2,100 
Fe content do— 748 707 762 651 650 
uon F JJ do- 1.068 1.055 1.080 960 1,000 
etal: 
PIP iron rn i do- 1.558 1.614 1.493 1.450 1.500 
Ferroalloys, electric- furnace, all types 
o cc 55 50 46 45 45 
Crude stel do- 2,460 2,589 2,470 2,482 32,566 
— Semimanufactures, rolled do- 2,156 2,931 3,050 3,128 3,215 
a 
Mine output, metal content |. 110,000 117,000 117,000 116,000 116,000 
Metal, smelter, primary and secondary _ __ _ _ 112,000 120,000 120,000 119,000 119,000 
Manganese ore: 
Gross weight ____________________. 40,000 40,000 40,000 42,000 40,000 
Mn content __________~___________-_ 11,200 11,400 11,000 12,300 11,000 
Molybdenum, mine output, metal content 5 140 150 150 150 150 
Silver, mine output, metal content? 
thousand troy ounces. _ 900 840 900 920 930 
Zinc: 
Mine output, metal content 85,500 87,000 88,000 85,000 87,000 
Metal, smelter, primary and secondary _ _ _ _ _ 92,500 90,000 91,000 89,000 90,000 
NONMETALS 
Asbestos_—_---------------—----—--——- 300 500 700 600 700 
Cement, hydraulic... ------ thousand tons 4,362 4,665 5,149 5,401 35,359 
Clays: Kaolii“e.n „„ 194,000 194,000 199,000 202,000 204,000 
Gypsum and anhydrite: 
h ⁰» 88 232 295 340 309 300 
Gens 8 40 57 82 80 85 
Lime: Quickline thousand tons. . 1,599 1,725 1,782 1,868 1,900 
Nitrogen: N content of ammonia ___________ 920,402 995,015 959,710 950,907 960,000 
Pyrite, gross weight? _________________-_ 636,000 693,000 105,000 115,000 680,000 
Salt, all types! 75, 000 87,000 87,000 86,000 87,000 
Sodium compounds, n.e.s.: 
Caustic soda __________ thousand tons. _ 90 100 106 115 3168 
Sodium carbonate, calcined |... do- 1,045 1,218 1,294 1,498 31,479 
Sulfur: 
S content of pyr ite 280,000 305,000 310,000 315,000 300,000 
Byproduct, all sources 60,000 65,000 70,000 75,000 70,000 


Toal c R 340,000 370,000 380,000 390,000 370,000 


MINERAL FUELS AND RELATED MATERIALS 
Coal, marketable: 


Anthracite _ thousand tons 117 103 102 104 126 
Bituminous _____~_~__________ _ do... 196 185 171 170 - 190 
Brown ...-- 2nd do- 5, 850 5,748 5,797 5,855 6,521 
Ell. 8 do... 19,334 19,139 19,733 22,100 24,661 
Il! Eu net do- 25,497 25,175 25,803 28,229 331,498 
CONG u en r el ea do_ 1,408 1,446 1,411 1,351 1,300 
Natural gas, marketed _ . . million cubic feet 1.314 365 1,140 4,820 4,000 
Petroleum: 
Crude: 
As reported |... __ thousand tons 117 129 180 *180 180 
Converted thousand 42-gallon barrels. _ 854 942 1,314 *1,314 1,314 
Refinery products: 
Gasoline do... 14,280 14,450 14,620 *14,700 14,700 
Kerosine. 2. do____ 1,317 1,472 1,550 “1,600 1,600 
Distillate fuel oil . . do- 22,753 23,872 24,618 €24,700 24,700 
Residual fuel oil do... 33,899 35,298 36,630 *36,800 36,800 
Lubricants- -——----------- do____ 595 700 770 €750 750 
Liquefied petroleum gas do- 545 650 154 2750 150 
Asphalt including natural do____ 2,385 2,975 3,636 *3,100 3,700 
„ ahaa et Rer do. ... 75,774 79,417 82,578 83,000 83,000 


Estimated. Preliminary. Revised 

1Table includes data available through b Sept. 30, 1981. 

2In addition to the commodities listed, bismuth, chromite, gold, palladium, platinum, tellurium, uranium, barite, 
fluorspar, magnesite, and a variety of crude construction materials (common clays, sand and gravel, dimension stone, and 
crushed stone) are produced, but available information is inadequate to make reliable estimates of output levels. 

3Reported figure. 
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TRADE 


In 1980, Bulgaria’s foreign trade turnover 
(exports plus imports) increased 14.1% com- 
pared with that of 1979.9 

The value of exports was L8,918 million, 
an increase of 16.8% and the value of 
imports was L8,227 million, an increase of 
11.796. 

In 1980, imports of machinery and equip- 
ment accounted for about 36% of the total 
value of Bulgaria's imports; fuels, minerals, 
and metals accounted for about 4396; chemi- 
cal products 6%; and building materials less 
than 1%. 

Exports of machinery and equipment 
comprised about 45% of the value of total 
exports in 1980; fuels, minerals, and metals 
about 15%; chemical products 4%; and 
building materials about 2%. 

In 1980, imports of fuels, minerals, and 
metals increased 16% over that of 1979, 
these increases were as follows; Bituminous 
coal, 6.8%; pig iron, 16%; iron ore, 5.6%; 
coke, 24%; steel, 1.6%; and superphosphate, 
22%. In 1980, exports of calcinated soda 
decreased 1.5% and exports of nitrogenous 
fertilizer decreased 6%, compared with 
those of 1979. Trade with the U.S.S.R. 
accounted for 58.6% of Bulgaria’s total 
foreign trade in 1980. 

The U.S.S.R and Bulgaria have signed an 
agreement on trade for the 1981-85 period 
and for 1981. The value of trade between 
the U.S.S.R. and Bulgaria is to amount to 40 
billion rubles in the 1981-85 period. During 
the 1976-80 period, their mutual trade was 
28 billion rubles. The Soviet Union is to 


supply Bulgaria with mining machinery 
and equipment, iron ore, ferrous and non- 
ferrous metals, natural gas, crude oil and oil 
products, coal, and electric energy. Bulgaria 
is to export to the Soviet Union machinery 
and equipment, food, and chemicals, includ- 
ing soda ash and other commodities.’ 

In 1980, over 13,000 Bulgarian workers 
were engaged in the construction of various 
projects in the U.S.S.R. Bulgaria's assist- 
ance in developing the fuel and raw materi- 
al complexes on Soviet territory ensures the 
country supplies of extra quantities of iron 
ore concentrate, asbestos, natural gas, and 
ferroalloys in the next 10 to 12 years. 

Trade between Bulgaria and the Demo- 
cratic People's Republic of Korea in 1981-85 
is to increase 75% compared with the 1976- 
80 period. Bulgaria is to export machinery 
and equipment, soda ash, and urea in ex- 
change for machinery and equipment, high- 
grade steel, and cement.* Economic coopera- 
tion between Bulgaria and Mexico is also to 
increase considerably. Bulgaria is to supply 
Mexico with soda ash, fertilizers, machin- 
ery, and equipment for various raw materi- 
als. 

The Deputy Minister of Bulgaria's foreign 
trade reported that a long-term trade agree- 
ment signed by Bulgaria and the other 
centrally planned economy. countries pro- 
vides for an average growth of trade in the 
eighth 5-year plan period (1981-85) equal to 
43% at 1980 prices, compared with the 
achievement in the 1976-80 period. 


Table 2.—Bulgaria: Apparent exports of mineral commodities! ? 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal destinations, 1979 
METALS 
Aluminum: 
Oxides and hydroxidesñꝛv ee 165 All to Italy. 
Metal including alloys: 
)))) i ee a eye on ST 384 West Germany 212; Italy 101; Sweden 61. 
Unwrought- — ß es 4,629 5,066 Japan 2,661; West t Germany 991; 
ugoslavia 
Semimanufacture s aer 4 All to Thailand. 
Bismuth metal including alloys, all forms 3 23 West Germany 15; United States 8. 
Cadmium metal including alloys, all forms 133 65 West Germany 56 
Cobalt oxides and hydroxides ______________ 2 cc 
Copper: 
II aiu ti metis a IEEE 5 30 All to Vietnam. 
Metal including alloys: 
SOrD ue M epo uc Me ALL a E iE 293 836 West Germany 
Unwrougnttu. 2, 368 1.201 West Germany 65 Italy 322. 
Semimanufactures 256 398 Morocco 209; Turkey 87. 
Iron and steel metal: 
1 Ha M 8 *167,000 136,000 Italy 90.606; Austria 37,584. 
og X 547,500 512,300 Italy 8,000; Jordan 404. 
Ferroalloys ---------------------—- 424,000 22, 000 Poland 5,767; West Germany 3, 743. 


See foot notes at end of table. 
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Table 2.—Bulgaria: Apparent exports of mineral commodities! 2 —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal destinations, 1979 
METALS —Continued 
Iron and steel metal —Continued 
Steel, primary form T514,161 605,343 Ec 228,064; Belgium-Luxembourg 
88,230; Yugoslavia 61,293. 
Semimanufactures: 
Bars, rods, angles, shapes, sections |... *133,000 — *189,000 Fey 4. ,497; Poland 23,564; Hungary 
Universals, plates, sheets 4494,000 430,000 Yugoslavia 59,284; East Germany 
36,563; Romania 29,573.3 

Hoop and strip ------------------ 19,519 12,935 Greece 12, 888. 

Rails and accessories 177 390 Tunisia 384. 

Wiec o insa de ⁰ ee 438,000 32,000 NA. 

Tubes, pipes, fittings ss 571,000 — 569,600 Poland 18,560; Italy 4,465. 

Castings and forgings, rough _________-_ T8,151 11,926 Poland 11,388. 

Lead: 
Ore and concentrate- - - - -------------- NA $6,000 NA. 
Oxides and hydroxides _-_-------------- 2,598 2,678 Yugoslavia 1,397; West Germany 510. 
Metal eee alloys: 
J!! ha mun. ee EA zm 33 All to Italy. 

Unwrought ________-----_------ 13,779 10,852 W 6,779; Greece 1,382; Italy 
Manganese ore and concentrate 8,191 55,600 Mainly to Czechoslovakia. 
Molybdenum ore and concentrate 23 54 All to United States. 

Nickel metal including alloys: 
S ³ðꝗ—F iue Lei e C i 84 26 All to West Germany. 
Unwrought ...... 2222222222 176 150 West Germany 142. 
Semimanufacture s 13 (7) All to Yugoslavia. 
Platinum-group metals including alloys, unwrought 
8 on partly wrought ------ value, thousands_ _ $18 $96 All to Switzerland. 
ilver: 
Waste and swee pings do $717 $1,529 Switzerland $777; West Germany $551. 
Metals including alloys, unwrought and partly 
wroupht. os ee ee eee do... $2,368 $4,595 Japan $3,363; West Germany $891. 
Tin metal including alloys: 
)Cõͤõͤõͤͥͤ ou a Eie =e 4 All to West Germany. 
Unwrought _______________ „ es 1 Do. 
Zinc: 
Oxides and peroxides |... s Bee 15 All to Japan. 
Metal including alloys: 
J) AAA 440 29 All to West nare 
Unwrought ________________---- 24,737 13,216 Czechoslovakia 5 United Kingdom 
2,704; Italy 1 851. 
Other: 
Ash and residue containing nonferrous metals 81 136 West Germany 88; Italy 25. 
Me hydroxides, peroxideees 17 24 Netherlands 11; United Kingdom 5. 
er Metalloids 323222 ae 37 West Germany 34. 
Base metals including alloys, all forms 142 12 Belgium-Luxembourg 7; Netherlands 5. 
NONMETALS 
Abrasives, n.e.s.: Grinding and polishing wheels and 
SLOIIOS v oon ets a ee oS EN 
Boron materials: Crude natural borates = 2,660 All to Italy. 
Cemenꝶt LL LLL Ll- thousand tons. . 395 455 U.S.S.R. 101; Yugoslavia 71; Libya 31. 
ay an and clay products: 
rude cl ays: 

Fuller's earth and chamotte . Pire 2,330 Zs 

Kavli onus wet eae ee 5,056 7,531 Hungary 6,656; Tunisia 650. 

Other cee Sees A ee ee 7,958 5,942 Greece 5,912. 

Clay 5 

fractory including nonclay brick _ __ — _ _ 2,383 88 Saudi Arabia 69; Italy 19. 
Nonrefractory - - - -- - -----------—- 2,603 2,827 Yugoslavia 1 838; Saudi Arabia 308; 
Egypt 503. 

Diamond: 

Gem, not set or strung___— value, thousands $301 $284 All to Yugoslavia. 

Industrial -- ----------------- do... $211 $2,005 All to Belgium-Luxembourg. 
poppar and fluorppah“U/ O)) 42 ENS 
Fertilizer materials: 

Crude, nitrogenous? `- —-------------—- 5,669 7,412 U.S.S.R. 2,551; Spain 1,063; 

Czechoslovakia 684. 

Manufactured: 

Nitrogenous? ss 713,889 572,223 Inicia 101.4 18; Syria 57,612; Greece 

POtAS81C6 ma AA ee tee 18,413 506 Yugoslavia 466. 

Other including mixed_ _______-=____~_ M T9 All to Italy. 

Gypsum and plasters -_----------------- 24 Do. 

Dine cesan TTC 20,978 15,165 All to Hungary. 

Pigments, mineral: Processed iron oxides |... ... 550 EN. 

Sodium and potassium compounds, n.e.s.: 
Caustic soda_ - - - - - - - -------------—-— 51,400 52,100 Tunisia 62; Costa Rica 21. 
Caustic potash 2/22 8 10 135 Turkey 110. 
Soda ass thousand tons 959 1.125 U.S. S. R. 445; Hungary 113; West 


See footnotes at end of table. 
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Table 2.—Bulgaria: Apparent exports of mineral commodities! ? —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 
NONMETALS —Continued 
Stone, sand and gravel: 
imension stone: 
Crude and partly worked |... 1,241 
Worked_---------------------- 5 
Gravel and crushed rockckck«kkkk kk 5,545 
quere and quartzite ________________-_ 42 
nd excluding metal- bearing 5,535 
Sulfur: Sulfuric acid, oleum- ------------ 7,237 
Talc, steatite, soaps tone 431 
Other: 
(ride ooo ei 8,620 
Slag, dross, and similar waste, not metal-bearing PS 
Halogens _______________--~------- — 
MINERAL FUELS AND RELATED MATERIALS 
Carbon blaceckkkkkkkkkkk˖ñʒnl 25 
Coal and briquets: 
Anthracite and bituminous coal 5184,000 
Lignite including briquets |... "S 
Coke and semicokõkkaaaaa „„ „„ aE 
Peat including briquets and litter. - - - -------- em 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels.. _ 549 
Keros ine do- 4 
Distillate fuel oil do- _ __ 685 
Residual fuel oil |. ____________~- do... 1,513 
Lubricantssss ~~ ~________ do- ___ 15 
Other: 
Liquefied petroleum gass do_ ___ 322 
Mineral jelly and wasn do- 15 
Nonlubricating oils - do- ae 
Bitumen and other residues do- 1 
Unspeci fiel do 155 
Mineral tar and other coal-, petroleum-, or gas- 
derived crude chemicals ek 6,663 


TRevised. NA Not available. 
lOwing to the lack of official trade data 
55 of this country’s mineral exports. 


1979 


1,654 
14,370 
3,961 
2 


4,443 
2,284 


9,249 
23 
4,978 


Principal destinations, 1979 


Greece 965; Italy 316; Belgium- 
ria | 125. 

Pakistan 7,513; West Germany 2,483; 
Saudi Arabia 1,463. 

All to Hungary. 

All to Japan. 

All to Greece. 

Romania 1,885. 


Hungary 8,668. 
All to Spain. 
All to Yugoslavia. 


All to United Kingdom. 


NA. 

All to Italy. 
All to Greece. 
All to Italy. 


Netherlands 384; West Germany 314. 

Spain 313. 

Turkey 1,299; France 141. 

Italy 3,447; Yugoslavia 781; Greece 533. 

Yugoslavia 75; Spain 48; Belgium- 
Luxembourg 33. 


Yugoslavia 393. 

Italy 16; Yugoslavia 4. 
All to Spain. 

All to Yugoslavia. 

All to Poland. 


Yugoslavia 1,812; Italy 1,200; France 436. 


ublished by Bulgaria, this table should not be taken as a complete 
ese data have been compiled from various sources which include United 


ations information, data published by the partner trade countries, and partial official trade sources of Bulgaria. 
2Unless otherwise specified, data are compiled from official statistics of individual trading partners. 


3Official trade statistics of Bulgaria. 


*Quarterly Bulletin of Steel Statistics for Europe, prepared by the United Nations, New York. 
5Statistical Yearbook of the Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 
Monthly Bulletin of the International Lead and Zinc Study Group, London, United Kingdom. 


Less than 1/2 unit. 
5May include waste and sweepings of platinum-group metals. 


Table 3.— Bulgaria: Apparent imports of mineral commodities! ? 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 
Aluminum 
Bauxile «2 n te i es cet Ss 25 
Oxides and hydroxides ---------------- 56 
Metal including alloys: 
Unwroughngnttttk᷑l 599 
Semimanufactures s 8,742 
Antimony metal including alloys, all forms 585 
Chromium: ; 
Oxides and hydroxides ERN MEINEN ENERO 351 
Metal including alloys, all form 5 
Cobalt: 
Oxides and hydroxides ________________ 4 
Metal including alloys, all form ie 
sopper 
re and concentrate 650 
.... ĩð2iſ ⁵⁵⁵⁰⁰ A 8 1,015 
Sulfate? L- eee 2-2 22-2 cs22- 7,695 


See footnotes at end of table. 


1979 


Principal sources, 1979 


All from Hun ary: 
France 81; Italy 64. 


France 1,496; Hungary 1,180; Austria 
1,149; West Germany 1,100. 

West Germany 3,563; Greece 2,453; 
Austria 1,829; Hungary 1,453. 

All from Yugoslavia. 


All from U.S.S.R. 


All from West Germany. 
All from Algeria. 
All from U.S.S.R. 
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Table 3.—Bulgaria: Apparent imports of mineral commodities! 2 —Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 
Copper —Continued 
Metal including alloys: 
Unwroughgndttrtkttu „„ 
Semimanufacture s 
Iron and steel: 
Ore and concentrate thousand tons 
Metal: 
f tt gen rt do... 
Pigiron? 2. do 
Ferroalloy sss do- 
Steel, primary form do- 
Semimanufactures: 
Bars, rods, angles, shapes, ae 
8 
Universals, plates, sheets do- 
Hoop and strip? __________ do- 
Rails and accessories do... 
Wie Loi ee le do- 
Tubes, pipes, fittings _ ss do... 
Castings and forgings, rougn do- 
Lead ore and concentrate 
Magnesium metal including alloys, semi- 
manufacture s 
Manganese: 
Ore and concentrattte cn 
Oxides and hydroxide s 
Mercur 76-pound flasks - 


Molybdenum ore and concentrate 
Nickel metal including alloys, semimanufactures _ _ 


Pl 


Ti 


Ti 


. metals including alloys, unwrought 


and part 
Silver metal including alloys, unwrought and 


wrought 


n: 
Oxides and hydroxides 


value, thousands 
rtly 
0. — 


wroughht 


Metal including alloys: 


Unwrought 


Semimanufactures .. . 


tanium: 


Ore and concentrate 


Oxides and hydroxides 


— = a — o e a D — s m — u — = 


gungen metal including alloys, all form 
inc: 
Ore and concentrate 


Metal including alloys, semimanufactures |... 
Zirconium ore and concentrate _ 


her: 


Ores and concentrate s 
Ash and residue containing nonferrous metals 
Oxides, hydroxides, peroxides 


Metals 


Metalloids _____________________ 
Alkali, alkaline-earth, rare-earth metals 


metals including alloys, all forms 


NONMETALS 


Abrasives, n.e.s.: 

Natural: Pumice, emery, corundum, etc _ _ _ _ _ _ 
Artificial corundum - — - - -- ---------——- 
Dust and powder of precious and semiprecious 


Cl 


stones 


value, thousands_ _ 


... ĩð2;u y ea oe a 
Boron materials: 
Crude natural borates_________________ 


Oxide and acid 
Cement 


ays and clay products: 
rude clays ______________________-_ 


See footnotes at end of table. 


1978 


602 


1,820 
1,746 
3 


30,593 


1 
760 


1979 


1,696 


159 
3,933 


3,415 
200 
5236 
1,404 


Principal sources, 1979 


All from France. 
West Germany 1,520; Yugoslavia 372; 
Austria 353. 


All from U.S.S.R. 


All from West Germany. 
All from U.S.S.R. 
N 


A. 
France 71; West Germany 19. 


U.S.S.R. 79? East Germany 29; Italy 28. 
U.S.S.R. 132; France 42; West Germany 


26. 

U.S.S.R. 5. 

Austria 7. 

Austria 5; West Germany 3; Italy 2. 

West Germany 18; Spain 11; France 6; 
Japan 6. 

Hungary 6; Poland 1. 

rir a 6,823; Greece 5,850; Morocco 


All from West Germany. 


All from U.S.S.R. 

Ireland 200; Greece 70. 

All from Japan. 

All from West Germany. 

plane 106; West Germany 39; Austria 


France $995; West Germany $817. 


Switzerland $2,170; France $234; West 
Germany $147. 


a 630.7 
Mainly from West Germany. 


All from West Germany. 
Italy 1,379; Spain 1,100. 
Mainly from Japan. 


Belgium-Luxembourg 10,506; Greece 
8,210; Ireland 5,271. 


All from West Germany. 


Netherlands 41; Italy 20. 
All from Yugoslavia. 
Netherlands 22; West Germany 10. 


Yugoslavia 1,293; France 638. 

France 33. 

Turkey 170; United States 6; United 
Kingdom 6. 


Italy 21; Netherlands 18. 
Yugoslavia 1,035; Hungary 571. 


West Germany $104; Belgium- 
Luxembourg $54. 

Austria 252; Yugoslavia 239; Italy 128. 

All from Canada. 


All from Turkey. 
All from Italy. 
U.S.S.R. 166. 


United Kingdom 1,342; Switzerland 31. 
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Table 3.—Bulgaria: Apparent imports of mineral commodities! ? —Contihued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal sources, 1979 
NONMETALS —Continued 
Clays and clay products —Continued 
Products: 
Refractory including nonclay brick 84,197 40,281 M rv 20,772; Greece 6,373; Poland 
Nonrefractor jj 259 438 Italy 329; Yugoslavia 109. 
Diamond: 
Gem, not set or strung____ value, thousands. . $566 $7 All from France. 
Industrial `- ---------------—-—- do... $183 $4,303 Belgium-Luxembourg $2,524; United 
ingdom $961; West Germany $818. 
Diatomite and other infusorial earth- i 70 99 France 96. 
Feldspar and fluorspar - ----------------- 142 267 All from West Germany. 
Fertilizer materials: 
Crude, phosphatic?_ ____ _ __ thousand tons 1,457 1,483 U.S.S.R. 719; Morocco 638. 
Manufactured: 
Phosphatic, P20s content 538,500 339,000 Mainly from U.S.S.R. 
Potassic, K20 content 538,300 559,300 Do. 
Other including mixed oe 23 All from West Germany. 
Ammonia auus eue meet Ss a ee . 1 me 
Life — e en :::: mu d. 5 23 Spain 14; West Germany 9. 
Magnesite 2 A ors AE OE a EE 251 180 France 111; Yugoslavia 49; Japan 18. 
ica: 
Crude including splittings and waste 1115 28 ES from West Germany. 
Worked including agglomerated splittings ... - 1 12 ain 10. 
Pigments, mineral: Processed iron oxides 1,037 307 est Germany 258; Japan 48. 
Precious and semiprecious stones excluding 
diamond: 
Natural value, thousands 858 $85 Switzerland $44; West Germany $41. 
Synthetic ------------------—- do_ ___ $110 $15 Switzerland $11; Austria $4. 
Salt and brine_ - - - -----------------——-- NA 49,800 All from Tunisia. 
Sodium and potassium compounds, n. e. s.: 
Caustic s... 241 4,196 Czechoslovakia 3,713; West Germany 
5 potash. 2. ee eo ee ee " 560 5 480; France 80. 


as 
Stone, sand and gravel: 
Dimension stone: 


Crude and partly workedll 95 410 Greece 312; Portugal 98. 
Worked. ---------------------- 333 80 Italy 67; France 13. 
Dolomite s und ep PE ES 8 za 
Gravel and crushed rock... 250 89 Yugoslavia 64; France 25. 
Limestone excluding dimension ae 162 All from Italy. 
Quartz and quartzite _______---------- 416 518 All from Sweden. 
Sand excluding metal-bearing — - - - ---- ---- ae 2,244 All from Netherlands. 
Sulfur: 
Elemental: 
Other than colloidal _____________~_~- 6,045 3,492 All from Yugoslavia. 
err 8 ee 5 All from France. 
Sulfuric acid, oleum - - - - - „ 22 84 West Germany 83. 
One steatite, soapstone. - ~- --------------——- 84 55 West Germany 35; Spain 20. 
er: 
r he 705 566 Greece 540. 
Oxides, hydroxides, peroxides of strontium, 
magnesium, barium- - - - - -----------—- ES 152 France 147. 
Slag, dross, similar wastes, not metal-bearing . 90 8 
Halogen s e 1 All from France. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural... dl — 2 All from West Germany. 
Carbon black )) 25,335 25,861 U.S.S.R. 24,837; East Germany 679. 
Coal, anthracite and bituminous 
thousand tons 56,385 56,358 Mainly from U.S.S.R. 
Coke and semicoce s do 310 345 USSR 262; Poland 28; Czechoslovakia 
Gas, natural- ----------- mum cubic feet. €106,700  9141,758 All from U.S.S.R. 
Petroleum and refinery produc 
Crude 3 42.gallon barrels... 592,933 895,550 Mainly from U.S.S.R. 
Refinery products 
Gasoline _. _____________ LL do. ... 19,509 60 Austria 34; Yugoslavia 26. 
Kerosine _______________-- do. ___ 9,626 13,152 unge 12, 044; Greece 922. 
Distillate fuel oil . do. ... 1,512 9,601 reece 9,101; Ital y 321. 
Residual fuel oil. ------------ do- 12,408 2,798 bens 2, 125: Yugoslavia 673. 
Lubricants LLL do... 24,073 26,313 Greece 8,491; West Germany 3,997; 
France 3,738; Yugoslavia 3,178. 
Other: 
Liquefied petroleum gas _ _ - _ — do- 12 8.770 Italy 8, 758. 
Mineral jelly and wax do ... 1,480 543 West Germany 299; Netherlands 212. 
Bitumen and other residues _do_ . _ — 24,216 18,362 Hungary 18,083; Italy 158. 
Bituminous mixtures do_ ___ 133 RE 
Unspecified. |... do- 122,590 30,120 All from Poland. 


See footnotes at end of table. 
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Table 3.—Bulgaria: Apparent imports of mineral commodities! 2 —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal sources, 1979 
MINERAL FUELS AND RELATED MATERIALS — 
ntinu 
Mineral tar and other coal-, petroleum-, or gas- 
derived crude chemicals ________________ 5,932 9,868 U.S.S.R. 9,478; West Germany 343. 


“Estimated. "Revised. NA Not available. 


lOwing to a lack of official trade data published by Bulgaria, this table should not be taken as a complete presentation 


of this cunt 
information, da 


8 mineral imports. These data have been compiled 
ta published by the partner trade countries, and partial official trade sources of Bulgaria. 


from various sources which include United Nations 


2Unless otherwise specified, data are compiled from official trade statistics of individual trading partners. 


3Official trade statistics of Bulgaria. 


*Quarterly Bulletin of Steel Statistics for Europe, United Nations, New York. 
5Statistical Yearbook of the Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 


Less than 1/2 unit. 


?Metallgesellschaft Aktiengesellschaft. Metallstatistik, Frankfurt am Main, West Germany. 
5Yearbook of World Energy Statistics, United Nations, 1981, New York. 


COMMODITY REVIEW 


METALS 


Aluminum.—A plant, producing 30,000 
tons of aluminum shapes per year, operated 
at full capacity at the town of Shumen in 
1980. The plant’s output almost completely 
satisfied Bulgaria’s demand for aluminum 
products.? 

The raw materials for the plant were 
supplied by the U.S.S.R. and Yugoslavia. 

In the near future, production of the 
metal from a nonbauxite mineral, named 
bulgarite, is to begin. Bulgarite contains 
60% silicon, about 20% alumina, 8% potas- 
sium, and some sodium oxide. The country's 
resources of bulgarite are estimated at 1,000 
million tons. Attempts were also made to 
obtain aluminum from certain types of clay. 

Copper.—The Medet open pit, near Pa- 
zardzhik, with an output capacity of 8 
million tons per year of copper ore, contin- 
ued to be the main source of copper ore in 
1980. The ore was low-grade with an aver- 
age copper content of 0.34% and molybde- 
num content of 0.008%. The most abundant 
copper sulfide mineral was chalcopyrite. 
Pyrite was also abundant in places. 

In 1979, Bulgaria started development of 
the Assarel copper deposit, which is located 
near the Medet Mine. The Assarel Mine 
was considered as one of the major projects 
of the 1981-85 5-year plan. In 1980, the 
Elatsite open pit, with a planned annual 
capacity of 10,000 tons of ore, was another 
large development. Copper content in 
the ore is about 0.45%. The Elatsite ore- 
dressing plant, located near Korlovo, pro- 
vided approximately 22% of Bulgaria's cop- 
per concentrate needs in 1980. A second 


stage of the plant is expected to be complet- 
ed in 1982. After completion, the Elatsite 
plant is to provide all of Bulgaria's needs in 
copper concentrates. 

In addition, the plant is to extract molyb- 
denum and pyrites from the ore. It took 4 
years to build a 6.5-kilometer tunnel at the 
site to enable the Bulgarians to mine the 
ore high up in the mountains and then 
transport it down to the ore-dressing plant 
located below. 

Reportedly, the U.S.S.R. was the largest 
supplier of equipment and machinery for 
the Elatsite dressing plant. The Federal 
Republic of Germany, Sweden, and Japan 
have also supplied equipment for the plant. 
The Elatsite Mine was designed with Soviet 
cooperation and L240 million was invested 
in its development. It is planned to extract 
up to 87% of the metal content in the ore. In 
1980, one of the country's biggest copper ore 
deposits, the Prokhorovo, was under explo- 
ration. Further renovation was underway 
at the Georgi Damyanov copper plant in 
1980. Under an agreement signed in 1979 
between Bulgaria and Finland, two Finnish 
firms, Autokumpu Ahlstvom and Rauma- 
Repola, were to deliver and install equip- 
ment for the Outokumpu flash copper smel- 
ter at the Georgi Damyanov copper plant in 
1981-82. The planned annual capacity of the 
plant is 120,000 tons of copper. 

Iron and Steel.—Bulgaria's domestic out- 
put of iron ore is not large and only partly 
meets the needs of the Bulgarian industry. 
The U.S. S.R. has for many years been the 
main source of iron ore for Bulgaria. Princi- 
pal iron ore deposits in Bulgaria are located 
in Kremikovtsi, Krumovo, and Martinovo. 
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The Krumovo and Martinovo ores contain 
magnetite and the Kremikovtsi ore contains 
70% limonite, 18% to 20% siderite, and 
10% to 12% hematite. Iron ore reserves in 
Bulgaria are estimated at 300 million to 400 
million tons with an average iron content of 
about 30%. Planned production for 1980 
was about 1.8 million tons of pig iron, 2.9 
million tons of crude steel, and 3.4 million 
tons of rolled steel products. The output of 
pig iron, crude steel, and rolled steel prod- 
ucts was below the planned targets in 1980. 
The ferrous metals group held one of the 
leading positions in foreign trade. In 1980, it 
accounted for an estimated 4% of Bulgaria’s 
industrial exports and an estimated 10% of 
total industrial imports. Steel consumption 
in 1980 was about 3.9 million tons, an 
increase of about 2% over that of 1979. Two 
large metallurgical complexes, the Lenin 
metallurgical complex at Pernik and the 
Kremikovtsi complex, continued to be un- 
der renovation in 1980. 

The development program of the Pernik 
metallurgical complex started in 1972 and 
is to be completed by 1985. An electric 
furnace plant, with four 100-ton arc fur- 
naces and a continuous casting plant, was 
under construction in 1980. The four elec- 
tric steel furnaces, with a capacity of 1 
million tons per year, are expected to be 
commissioned in 1981. After renovation, the 
Lenin plant’s annual capacity is expected to 
be 1.5 million tons of steel and about 1 
million tons of rolled products. High-quality 
steel is to make up 80% of the output. 

In 1980, the Kremikovtsi iron and steel 
complex produced more than 80 types of 
steel and ferrous alloys and more than 1,200 
rolled sections. The complex meets about 
80% of the national demand in rolled steel. 
About 30% of the complex’s production was 
exported in 1980. During the 1981-85 period, 
the Kremikovtsi iron and steel complex is to 
increase production of pig iron by 20%, steel 
by 22%, and rolled products by 20%. The 
increases are to be achieved mainly through 
improved efficiency. 

A metallurgical plant, to be built near the 
City of Burgas, is to produce 1 million tons 
of different types of steel per year. During 
the first stage, which is to be completed by 
1985, a rolling mill plant with a planned 
annual production capacity of 640,000 tons 
is to be built. Iron ore for the new plant is to 
come from the U.S. S. R. 5 

In 1985, a small casting shop is to be put 
into service at the Ikhtiman iron plant to 
increase the enterprise’s annual production 
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to 100,000 tons from its capacity of 62,000 
tons in 1980. 

Lead and Zinc.—Bulgaria’s industry ful- 
ly met the country’s needs for lead and zinc 
and for over 90% of the consumption of 
shaped, heavy nonferrous metals and alloys 
in 1980. Total consumption of zinc was 
approximately three-fourths of the total 
zinc production in 1980. 

Lead and zinc ore deposits occur in the 
Rhodopes, Lozen, and Osogovo Mountains 
in southern Bulgaria. Bulgaria has several 
mining enterprises for lead and zinc produc- 
tion: Gorubso, Osogovo, Madjarovo, and a 
few others. The main lead and zinc produc- 
tion is concentrated at the Gorubso Mining 
Administration which operates the Rudo- 
zem, Madan, Ustrem, Erema River, and 
Lekite beneficiation plants and about 40 
mines. Reportedly, in 1980, Gorubso enter- 
prise accounted for about 80% of total lead- 
zinc production. In 1980, the new Rouen 
lead-zinc mine at the Osogovo Administra- 
tion went into operation and in the same 
year construction of the Osogovo ore con- 
centrator started. 

Reportedly, the Bulgarian lead-zinc in- 
dustry was successful in 1980 regarding 
utilization of ores, semiproducts, and in the 
application of a number of new effective 
technological processes. 


NONMETALS 


Cement.—The Ministry of Construction 
and Building Materials approved the plan 
of the Institute of Kharkov (U.S.S.R.) for the 
development of the Bulgarian cement in- 
dustry up to 1990. According to the plan, 
the production of cement, which was 5.4 
million tons in 1980, is expected to increase 
considerably in the new decade (1980-90). 
Planned production for cement was 6.6 
million tons in 1980. During the coming 5- 
year plan (1981-85), more funds have been 
allocated for the construction of a second 
technological production line at the V. 
Kolarov State cement plant in Temelkovo 
with a 600,000-ton capacity, and for a sev- 
enth technological line at the V. Pik State 
cement plant in Vratsa. 

Fertilizer Materials.—Bulgaria is self- 
sufficient in nitrogenous fertilizers and ex- 
ported 242,000 tons (nutrient content) in 
1980. In 1980, Bulgaria had two nitrogen 
plants under construction at Povelianovo in 
the Varna district and at Vratsa. Comple- 
tion of the plants is scheduled for 1981. 
These plants are to expand the size of 
Bulgaria’s nitrogen industry by an esti- 
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mated 30% in 1985 compared with the 1980 
level. The Stara Zagora nitrogen complex 
was converted to run on Soviet natural gas 
in late 1979. In 1980, Bulgaria offered India 
a guaranteed supply of 1 million tons of 
fertilizers at 0.2 million tons per year over 
the next 5 years." 

Bulgaria is a large-scale importer of phos- 
phate fertilizers. Imports of phosphatic 
fertilizers (P: Os content) increased from 
183,000 tons in 1979 to 223,000 tons in 
1980.12 

Fertilizer plant capacities are planned to 
be continually enlarged to meet domestic 
requirements. Expansion in production of 
the Dmitrovgrad complex was recently re- 
ported. According to the plan, capacity of 
the phosphoric acid plant at the complex is 
to increase from 110,000 tons per year in 
1980 to 140,000 tons per year in 1982 and 
the new sulfuric acid plant, with a capacity 
of 180,000 tons per year, is to go onstream 
by the end of 1982. Other facilities at the 
complex, which are planned to go into 
operation in 1982, include the new triple 
superphosphate plant with a capacity of 
160,000 tons per year. In 1980, the total 
annual capacity of the three existing sulfu- 
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ric acid plants was 400,000 tons and capaci- 
ty of the triple superphosphate plant was 
150,000 tons. Completion of the facilities for 
the production of 760,000 tons per year of 
nitrogen fertilizer at the Dmitrovgrad com- 
plex is planned for 1984. 


MINERAL FUELS 


Estimated production of primary energy 
derived from fossil fuels and hydroelectric 
and nuclear generation in Bulgaria was 17.9 
million tons of standard coal equivalent 
(SCE) in 1980 compared with 16.0 million 
tons of SCE in 1979. In 1980, the estimated 
share of coal (lignite, brown, and bitumi- 
nous) in total primary energy production 
was 89%; the share of crude oil, 1.6%; 
natural gas, 1.1%; hydroelectric power, 
3.3%; and nuclear energy, 5.0%. The total 
consumption of primary energy increased 
from 50.7 million tons of SCE in 1979 to an 
estimated 52.8 million tons of SCE in 1980. 
In 1980, coal provided an estimated 43.3% 
of the total consumption, while oil repre- 
sented 37.5%; hydroelectric energy, 1.1%; 
nuclear energy, 1.7%; and imports of ener- 
gy, 0.9%. 


Table 4.—Bulgaria: Total primary energy balance for 1979 and 1980 
(Million tons of standard coal equivalent)! 


Coal . 
. : Crude oil ° Other 
5 8 d i an Natural prao Nuclear sources 
S. S ry li nite). petroleum gas we power of 

rgy Aok 8 products power energy 

1979:* 
Production 16.0 14. 8 2 4 8 "m" 
Imports ______________ 34.8 ; 19.5 8.0 cue m .6 
Exports 1 = has "E i . 1 
Apparent consumption 50.7 21.0 19.8 8.2 4 8 5 

1980: 
Production 17.9 15.9 0.3 0.2 0.6 0.9 es 
ee 11 i 9 19.5 8.0 ner E 0.6 
x portes ; = "T " CUP 8 1 
Apparent consumption 52.8 22.8 19.8 8.2 6 9 5 
"Estimated. Revised. 


10ne ton of standard coal equivalent (SCE)=7,000,000 kilocalories. Conversion factors used are as follows: Hard coal 
1.0; brown coal and lignite, 0.5; crude oil, 1.47; natural gas (1,000 cubic meters), 1.33; hydroelectric and nuclear power 


(1,000 kWh), 0.125. 
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Coal.—In 1980, coal and lignite produc- 
tion increased over the 1979 level. However, 
it did not reach the original planned target 
of 37 million to 38 million tons. Coal produc- 
tion is planned to reach 46 million tons in 
1985 and 60 million tons in 1990. Lignite 
production is planned to be 37.4 million tons 
in 1985 and brown coal production is plan- 
ned to be 8.3 million tons. Deep-mined 
production is to increase from 6.45 million 
tons in 1980 to 10.64 million tons in 1985. 
Coal imports amounted to about 6 million 
tons in 1980.15 

In 1980, East Maritsa Basin’s surface 
output of lignite accounted for about 60% of 
the total coal production in Bulgaria and 
Bobov Dol brown coal basin accounted for 
10%. The Bobov Dol Basin produced 40% of 
total brown coal production in 1980. The 
plan foresees the development of the Bobov 
Dol complex, which is to increase brown 
coal production over the 1979 levels as 
follows: 1981, 44%; 1983, 56%; and 1985, 
61%. 

In 1980, Bulgaria continued to undertake 
efforts to expand bituminous and lignite 
output in order to ensure the maximum 
degree of self-sufficiency in national energy 
consumption. Many mines were under de- 
velopment and renovation with the assist- 
ance of the U.S.S.R. Among the mines that 
came into operation in the 1976-80 period 
were: Amalgamated Bobov Dol, Troyanovo- 
South (first stage), and Oranovo (Pirin Ba- 
sin). 

The projected capacity of the Troyanovo- 
South open pit in the East Maritsa Basin 
is 26 million tons per year and for the 
Troyanovo-North Basin it is 19.5 million 
tons. Zdravets Mine in the West Maritsa 
Basin is to be the country’s largest under- 
ground coal mine. It’s annual capacity is 
planned to be 2 million tons per year. A 
beneficiation plant with 4 million tons of 
raw coal capacity is to receive coal from 
other mines as well. The Zdravets Mine is to 
go into operation in 1985. 

Natural Gas.—Natural gas deliveries 
from the U.S. S. R. are to be increased from 6 
billion cubic meters in 1980 to 10 billion 
cubic meters in 1985. The Soviet Union 
began exporting natural gas to Bulgaria in 
1974 via a pipeline running from the south- 
ern Ukraine along the Black Sea coast 
through Romania to the Varna Devnya 
area, then west to Pleven, Vratsa, and 
Sofia. 

In 1980, work was continued on the south- 
ern branch also terminating at Sofia. The 


MINERALS YEARBOOK, 1980 


first stage of the Devnya-Burgas-Stara 
Zagora-Dmitrovgrad-Plovdiv-Sofia southern 
branch was near completion in 1980. Oper- 
ation of this line is expected to start in May 
1981. 

Soviet gas has considerably cut the cost of 
the Bulgarian production of steel, ammonia, 
fertilizers, and other commodities. Existing 
indigenous reserves of gas are limited and 
insufficient to meet the country's needs. 
Recently, gas deposits were discovered near 
Dolni Lucovit, Burdarski, Gevan, and Pisa- 
rev. 

In 1980, gas and petroleum prospecting 
with the assistance of the U.S.S.R. contin- 
ued in the Black Sea on the Bulgarian 
Shelf. 

Petroleum.—The 1980 domestic output of 
crude oil, compared with estimated oil im- 
ports of 11 million to 13 million tons, was 
relatively unimportant. The U.S.S.R. was 
Bulgaria's main oil supplier. The prospects 
for future Soviet oil deliveries are less 
favorable because Soviet production growth 
rates have slowed down. In 1980, about 896 
of total crude oil imports came from Libya. 
Domestic oil production came from the 
small oilfields in the northwest part of the 
country. Additional fields are thought to be 
located on the Black Sea Shelf and explor- 
atory drilling is planned to start shortly. 

Reportedly, discussions were held with 
Occidental Petroleum of the United States 
concerning a plan for joint oil exploration in 
Bulgaria, both onshore and offshore. The 
Neftochim petrochemical complex, located 
about 15 miles outside of Burgas, processed 
80% of Bulgaria's crude oil imports into 
fuels and chemicals. All of the oil used in 
the complex came from the U.S.S.R. In 
1980, about L300 million worth of new 
facilities were put into operation at the 
complex. The catalytic cracking complex is 
due to begin operations by June 1, 1981. 
Additional quantities of high-octane gaso- 
line, diesel fuel, and raw materials for the 
chemical industry are expected to be pro- 
duced at the plant. However, construction 
of facilities was hampered by the delay in 
deliveries of imported technological equip- 
ment and lack of skilled labor. The benzine 
unit at this complex was designed for 
140,000 tons per year of production capaci- 
ty. 


Foreign mineral specialist, Branch of Foreign Data. 


?Rabotnichesko Delo (Labor Review), (Sofia). Jan. 30, 
1981, pp. 1-2. 

30fficial exchange rate for the Bulgarian leva (L) for 
1980 was L1 = US$1.17. 
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The Mineral Industry of 
Burma 


By Gordon L. Kinney! 


Burma's most significant mineral produc- 
tion included lead, zinc, tin, tungsten, bar- 
ite, jadeite, and petroleum. By far the most 
valuable product was petroleum, its dollar 
worth being several times the combined 
value of all of the nonfuel minerals produc- 
ed during the year. The petroleum produc- 
tion had the added advantage of making 
Burma one of the few Southeast Asian 
countries that was self-sufficient in energy 
needs. Burma's current mineral output is 
small by world standards, although it was a 
major producer of lead before World War II. 
It is still considered to have a good potential 
for expansion. Detailed geologic exploration 
is needed in several areas believed favor- 
able for mineral occurrences. 

The unstable security situation, however, 
has been a detrimental factor for a number 
of years. Detailed ground surveys and drill- 
ing needed for deposit evaluations have 
been delayed or canceled in some remote 
areas. 

About 68,000 persons, or 0.5% of the 
active labor force, were employed in mining 
activities during 1979. During 1980, the 
mining sector probably accounted for about 
2% of the net output of goods and services. 
Burma's mineral industry was managed 
primarily by four government-owned corpo- 
rations. The No. 1 Mining Corp. controlled 
the lead, zinc, and silver output, which 
came mostly from the historic Bawdwin 
mining operations. The No. 1 Mining Corp. 
will also run the Monywa copper enterprise. 
The No. 2 Mining Corp. ran all the major 
tin and tungsten operations and the Heinze 
dredging project. The No. 3 Mining Corp. 
mainly was in charge of the Kalewa and 
Namma coal mines, the Moulmein and 
Loikaw antimony mines, and the planned 


direct-reduction steel plant. Industrial min- 
erals such as barite, limestone, and gypsum 
were managed by the No. 4 Mining Corp. 

The Burmese press reported that the 
fiscal year 1980-81 State budget showed that 
of a total planned investment of $832 mil- 
lion, $95 million, or 11.0% was allocated to 
the mining sector. In addition, $270 million 
was to go to the industrial sector, some of 
which would involve mineral-related pro- 
jects. The $56 million earmarked for the 
electric power sector would also indirectly 
benefit some of the mineral sectors. 

According to government statistics, the 
economic growth for fiscal year 1979-80 was 
good, with gross domestic product (GDP) 
growing by 5.6% in constant 1970 prices. At 
current prices, it grew at 11.2% to approx- 
imately $5.3 billion. Prices were rising 
somewhat, but the inflation rate for the 
year was expected to remain below 1092. 

This was the fourth consecutive year in 
which the country achieved an increase in 
its rate of growth. Another important indi- 
cator, the ratio of fixed capital investment 
to GDP, reached 15.6% in 1979, compared 
with 7% in 1974. It appeared that the 
Burmese economy had overcome the stag- 
nation of the late sixties and early seventies 
and was on the path to steady, sustained 
growth. Observers attributed the turn- 
around primarily to the policy changes 
since 1975-76, which have included the com- 
mercialization of State-run corporations, 
the introduction of a new bonus system for 
workers, and an effective tax reform. 

All sectors of the economy contributed to 
the growth in the GDP in fiscal year 1979- 
80. Agriculture accounted for 51% of the 
GDP and showed a real growth of 4.8%. The 
highest growth was in the construction 
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industry, which recorded a 24.1% increase. 
The mining sector also had an impressive 
growth rate of 17.6%. 

In the fiscal year 1980-81 plan, the target- 
ed real growth in GDP was set at 6.9% by 
the Government, a difficult but not unrea- 
sonable goal. The plan’s breakdown by sec- 
tor showed that the value of mining output 
was to increase by 17.2%, the highest of any 
sector. The next largest planned increase 
was 13.8% in the industrial sector. 

In addition to the foreign assistance that 
it was receiving for the Bawdwin Mine and 
the Monywa copper project, Burma has also 
accepted foreign aid in several projects that 
benefit the entire economy and one that 
will benefit the overall mineral industry. 
The mineral-related project is to be a metal- 
lurgical research and development center at 
Ela in Lewe Township, 325 kilometers north 
of Rangoon. The Japanese International 
Cooperation Agency reportedly will finance 
the $8.4 million project.? 

The Chinese have signed a protocol with 
Burma on economic and technical coopera- 
tion, whereby mainland China will provide 
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financing amounting to 100 million yuan 
for eight unidentified projects. The Chinese 
have been helping Burma develop its elec- 
tric power network for the past several 
years. À recently completed segment of the 
work was the installation of two 6,000- 
kilowatt generator sets and related infra- 
structure at the port of Moulmein at the 
mouth of the Salween River. 

A number of other electric power projects 
are either underway or ready to be started. 
These consist of hydroelectric, gas turbine, 
or steam generator plants at several loca- 
tions. A number of international agencies 
and several countries are reported to be 
helping both technically and financially. 

Mostly as a result of foreign assistance, 
Burma’s installed capacity for electric pow- 
er generation has increased from about 
250,000 kilowatts in 1970 to 435,800 kilo- 
watts in 1980.‘ Total power generated in 
1979 was just over 1 billion kilowatt-hours, 
of which 70% was hydroelectric, 21% was 
by natural-gas-fueled gas turbine, and the 
remainder by diesel and steam power. 


PRODUCTION 


By value, the principal mineral commodi- 
ties produced in Burma were petroleum, 
lead, silver, tin, tungsten, and zinc. Crude 
oil production was the most valuable min- 
eral output in 1980, as well as in 1979, pri- 
marily resulting from the increases in 
world petroleum prices and secondly from a 
moderate increase in output. Under the 
Third 4-year plan (fiscal year 1978-79 
through fiscal year 1981-82), the main objec- 
tives for the minerals sector were to in- 
crease production and to develop industrial 
self-sufficiency. During the first year of the 
current economic plan, a major metalloge- 
nic geologic survey and exploration project 


was completed delineating the country’s 
existing resources and new. mineral occur- 
rences. Additionally, Burma’s mining indus- 
try, which was invested under the control of 
four governmental corporations, succeeded 
in obtaining foreign assistance either 
through financing or technology and equip- 
ment. Since 1978, output by lead-zinc oper- 
ations and associated byproduct silver were 
showing annual increases. Similarly, the 
tin-tungsten sector also reported annual 
increases in output. However, the output in 
minerals production was partly attributed 
to better control and roduced activities in 
smuggling. 


Table 1.—Burma: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 


METALS 


Antimony, mine output: 
Gross weight 
Sb content: 2 ec ose eec. 


Corin 
ne output, metal content 
Matte, gross weight 
Iron and steel: Crude stee ; „„ 
Lead: 
Mine output, metal content 
Metal: 


Refined, including secondary 
Antimonial lead (18% to 20% Sb) 


See footnotes at end of table. 


1976 1977 1978 1979P 1980° 
1,140 1,331 1477 1,690 1,094 
460 530 590 680 440 
92 45 56 67 *56 
205 125 148 123 
40,000 40,000 40,000 NA NA 
"1,650 "8,250 "9900 12.100 11,800 
3,331 4,833 4,915 6,287 5,686 
187 120 127 185 185 
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Table 1.—Burma: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity” 1976 1977 1978 1979” 1980* 
METALS —Continued 
Nickel: 
Mine output, metal content 24 17 18 18 14 
peiss, gross weight . - —- - —- - - - - -----—---—-— 94 69 70 67 57 
Silver, mine output thousand troy ounces. . 211 355 377 340 418 
Tin, mine output, metal content: i 
Of tin concentrate _ - - -- -—-—------------—— 264 114 346 573 701 
Of tin-tungsten concentrate 243 248 411 660 304 
ROUGE Gta r eee LM 507 362 757 1,233 1,005 
n, mine output, metal content: 
tungsten concentrate 109 108 189 216 323 
Of tin-tungsten concentrate |... LLL Lco 167 170 282 416 209 
Rem eet ³ĩA 888 21 218 411 6 
Zinc, mine output, metal content 2,211 1,834 2,645 8,028 9,596 
NONMETALS 
p ß I E EU ae 15,681 16,096 35,320 39,486 39,689 
Cement, hydraulic „ 233,130 269,000 254,000 890,606 375, 000 
dagen 
d oe es 5,762 4,674 4,573 4,294 4,390 
ne, eee eee 955 975 1,377 1,446 1,347 
Fire clay‘ J A E re Pom eger ES 2,192 4,621 4,878 4,413 8,417 
Industrial white clay -—-—--------------—-- 4,393 3,449 2,000 6,876 4,626 
Feldspari!]U P )hh)h ee 1,709 1,422 2,000 2,004 1,689 
Graphite — eh a x l 161 96 280 268 199 
Gypsum? 32 8 45, 296 33,511 35, 431 88,265 37,132 
Pigments, mineral, natural: Iron oxide 616 230 461 369 228 
Precious and semiprecious stones: Jadeite* 
kilograms_ _ 31,387 6,532 12,454 7,707 7.953 
Sall. so ilo sra cur thousand tons 126 230 304 258 268 
Stone: 
Dolomite 523s oe ee 1,016 431 1,616 1,882 2,450 
Limestone, crushed and broken - thousand tons. — 645 1,159 1,437 1,259 1,151 
Quar . Sn m E 116 73 UN 122 143 
Talc and related materials: Soaps tone 238 201 391 394 833 
MINERAL FUELS AND RELATED MATERIALS 
Coal 2 rna duae ß y 20,931 23,926 83,113 36,064 26,919 
Gas, natural 
Gross million cubic feet. 13,300 16,000 17,000 18,000 €17,500 
Marketed? ____________________ do... 8,481 8,784 12,638 13,500 *13,500 
Petroleum: 
Crude thousand 42-gallon barrels. . 8,183 9,178 9,995 10,822 *10,510 
Refinery products s 
Gasoline 265 -- - ------------ do. ..- 1,646 1,864 1,864 2,008 €2 080 
Jet fuel do- 216 248 6280 $300 2300 
Kerosine -- do- 1.117 909 744 548 450 
Distillate fuel oil «„ do- --- 2,045 2,351 2,500 2,626 2,570 
Residual fuel oil ————— do- 1.012 1.279 1.532 1.396 1,540 
Lubricants. ss do— 140 133 140 “140 *140 
Oe: ³˙ LEE do- 177 179 €223 €220 e220) 
% ey ae a S do_ ___ 6,353 6,963 7,283 7,238 7, 300 


*Estimated. Preliminary. ‘Revised. NA Not available. 
*Table includes data available through June 30, 1981. 


An addition to the commodities listed, pottery clay, common sand, glass sand, other varieties of crude construction 
Tone es er varieties of gem stones are produced, but available information is inadequate to make reliable estimates 
of output levels. 


3Data are for fiscal years beginning Apr. 1 of that stated. 
*Includes fire clay powder. | 
5Data exclude products used as fuel in refineries. 


TRADE 


Detailed trade figures were not available that mining increased its share of the total 
for 1979 or 1980. The mining industry nor- export value. Burma generally exports 
mally ranks third in value of exports after nearly all of its metallic mineral output, 
agriculture and forest products. In view of which is insignificant by world standards. 
the increased production in the mining Principal exports of Burma’s mineral com- 
sector during fiscal year 1979-80, it is likely modities include base metals and ores, sil- 
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ver, and cement.“ Mineral fuels were con- 
sumed domestically, except for a small 
amount of petroleum exported. Crude oil 
export was necessitated not by a lack of 
internal demand, but rather by a lack of 
storage and refining capacity. Refined pro- 
ducts have actually been in short supply 
during the last few years. À new refinery is 
under construction at Mann Oilfield to 
nearly double domestic refining capacity, 
and when it is completed in 1982 or 1983, it 
will utilize all of the excess crude oil avail- 
able from the presently operating oilfields. 
The overall export targets for the recent 
years were set at $273 million in fiscal year 
1978-79, $380 million in fiscal year 1979-80, 
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and $491 million for 1980-81. It was believed 
that actual export trade fell somewhat be- 
low the goal for fiscal year 1979-80. 

In addition to the normal trade channels, 
there was reportedly a brisk trade of uncut 
precious and semiprecious gem stones, tin 
and tungsten concentrate, and nonmineral 
raw materials. This smuggling black mar- 
ket, or illicit trade, as it has been variously 
described, is apparently unofficially condon- 
ed by the Government. The smuggled mate- 
rial is bartered for scarce consumer goods 
which are in short supply in Burma. This 
trading or smuggling was estimated in the 
press to total a large proportion of the 
official foreign trade.’ 


COMMODITY REVIEW 


METALS 


Copper.—Construction was reported to 
have begun on the Monywa copper project. 
Design and technology for the concentrator 
and mines was being supplied by RTB Bor 
of Yugoslavia. The Yugoslavians will build 
and assist the Burmese in the early stages, 
but Burmese officials will be in charge of 
management and operation. Concentrate 
will be exported. Ore will come from the 
Kyesintaung and Sabetaung deposits, just 
west of the Chindwin River, opposite the 
railhead town of Monywa. 

In March 1980, Burma and Finland sign- 
ed an agreement concerning a feasibility 
study for the construction of a copper smel- 
ter and refinery. The Finnish firm of Outok- 
umpu will conduct the study.* 

Iron and Steel.—It was believed that the 
country's first direct-reduction steel plant 
was under construction at Anisakan in 
Maymyo Township. The turnkey contract 
for a Kinglor Metor process plant was 
signed in July 1979. The plant will be the 
first of its type outside of Italy. The process 
uses noncoking coal as a reductant and 
natural gas as the major fuel. Planned 
capacity was 20,000 tons per year of metal. 
A 15- to 17-ton electric arc furnace will 
smelt the iron into steel. 

Lead, Zinc, and Silver.—Two feasibility 
studies financed by the Federal Republic of 
Germany were underway during 1980 at the 
Bawdwin Mine in Namtu. The first was to 
examine the possibility of producing zinc 
oxide from the lead smelter slag. The zinc- 
rich slag and tailings have been accumulat- 
ing for over 65 years. The second study was 
to examine the possibility of leaching silver 
from the tailings of the lead-zinc flotation 


plant. The studies were scheduled for com- 
pletion by yearend 1980. 

Production of refined lead has increased 
annually since 1975, reaching close to 6,000 
tons in fiscal year 1979-80. However, annual 
output of zinc concentrate during the same 
period has been erratic, but averaged 
around 4,700 tons per year, compared to a 
reported production of 6,400 tons in fiscal 
year 1979-80. Refined silver output increas- 
ed proportionately as a byproduct function 
of lead refining. Increased output by the 
lead-zinc industry probably reflects the ac- 
quisition of new equipment and rehabili- 
tation of plant facilities completed around 
yearend 1979. 

Tin and Tungsten.—Tungsten resources 
are associated with tin occurrences in Bur- 
ma. Both tin concentrates and tungsten 
concentrates are produced, as well as mixed 
tin and tungsten concentrates, which pre- 
sently constitute the final form in which 
they are exported. Currently, the ratio of 
tin, tungsten, and mixed tin-tungsten out- 
put is 2 to 1 to 4, respectively. 

Exploitation of the tin-tungsten deposits 
along the Tenasserim Coast in southern 
Burma was to begin at yearend 1980 with 
delivery of a new dredge. The dredge de- 
parted from Singapore, where it was built, 
in October and was scheduled to begin 
working as soon as possible. 

A further study of the Tenasserim Div. 
tin resources was to be conducted under 
Asian Development Bank financing. The 
study is to develop a feasibility plan for 
exploiting some of the known onshore de- 
posits. 

In February 1980, Burma announced 
plans to construct a small tin smelter in 
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Syriam under an economic and technical 
cooperation agreement signed with North 
Korea. Although Burma reported output of 
1,283 tons of tin in concentrate in 1979, it 
was believed that much more was actually 
produced and the excess smuggled out of 
the country. It is possible that when the 
smelter is built, it will furnish a more 
readily accessible market for the concen- 
trate and hence cut down on at least some 
of the widespread smuggling. 


NONMETALS 


Burma’s nonmetallic mineral production 
was generally oriented toward domestic 
consumption. Nonmetallic minerals were 
not produced in sufficient quantity to be 
significant in the world market, except 
certain gem minerals. Barite was probably 
the most valuable industrial mineral mar- 
keted. The Government was trying to in- 
crease production and had a ready export 
market for any barite not used in its own oil 
and gas well-drilling program. Bentonite, 
various other types of clays, feldspar, graph- 
ite, gypsum, jadeite and other gem stones, 
iron pigments, salt, and limestone were also 
produced during the year. Three cement 
kilns were believed operating at Thayetmyo 
on the west bank of the Irrawaddy River. 
Their combined capacity was about 1,000 
tons per day. A new cement plant is now 
operating at Kyangin. An increase in ce- 
ment production was planned for 1980 to 
support increased construction activity. 
Brick production increased over 20% during 
the first 6 months of 1980. 


MINERAL FUELS 


Petroleum.—During recent years, Burma 
has maintained a firm policy of not import- 
ing petroleum. This has led to shortages 
that have dampened plans for industrial 
and mineral development. However, annual 
crude production has increased steadily 
since fiscal year 1975-76, and according to 
government statistics, it continued the 
trend with a 6% increase during the first 
third of 1980. The Burmese set a production 
goal of 14 million barrels of crude oil for 
fiscal year 1981. 

Crude production surpassed the country’s 
ability to refine it in 1979, and the small 
surplus was exported to furnish much need- 
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ed foreign exchange. Three steps were un- 
dertaken to eliminate the refined product 
shortages, two completed in 1980. The first 
was the addition of a 6,000-barrel-per-day 
crude topping unit at the Syriam refinery 
near Rangoon, completed in August; the 
second was a 2,000-barrel-per-day refinery 
at Malun, 20 miles south of the Mann 
Oilfield, completed in October; the third, 
and most important step, was a new 25,000- 
barrel-per-day refinery which was being 
built near the Mann Oilfield with a loan 
from the Japanese Government. The refin- 
ery should meet almost all of Burma’s 
petroleum product needs for several years 
to come if completed as planned in late 1981 
or early 1982. 

The Burmese Government, through its 
own exploration crews and several con- 
tracts with foreign survey experts, has been 
conducting an active search for further oil 
and gas reserves. Twenty-nine drilling rigs 
were involved in the onshore exploration, 
and indications of hydrocarbons reportedly 
were found in many of 72 test wells drilled 
in the first half of 1980. Considerable evalu- 
ation work will be needed to determine the 
commercial viability of these tests. 

Natural Gas.—F laring of associated natu- 
ral gas was essentially stopped in 1975. Gas 
is now used for electric power generation, 
fertilizer manufacture, and powering indus- 
trial plants, or is reinjected to pressurize 
the oilfields. Gas production jumped over 
600% in the last decade. 

Gas strikes were reported at Kyaiklat in 
the Irrawaddy Delta and in the Indaw area 
of the upper Chindwin Valley. The Indaw 
strike reportedly contained substantial re- 
serves, but unfavorable terrain conditions 
would make development very difficult. 


1Physical scientist, Branch of Foreign Data. 

2U.S. Dept. of State, American Embassy, Rangoon, 
Burma. Foreign Economic Trends and Their Implications 
for the United States, No. 80-025, April 1980. 

SRangoon Home Service (radio broadcast) 1330 hours 
G.m.t., Dec. 7, 1979. 

*Selected Monthly Economic Indicators, Central Statis- 
tical Organization, Rangoon, Burma. Statistical Paper No. 
3, May-June 1980, p. 29. 

: . P. 84. 

i: . P. 11. 

7Thriving Market for Illicit Foreign Trade. Kuala Lum- 
pur Business Times in English. Nov. 17, 1980, p. 19. 

5Hong Kong AFP in English (radio broadcast) 1740 
hours G.m.t., Mar. 11, 1980. 

Petroleum News. V. 11, No. 8, November 1980, p. 24. 
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The Mineral Industry of 
Canada! 


By Charlie Wyche? 


In 1980, the Canadian economy was 
characterized by slow growth in most major 
industrial sectors. Problems of inflation and 
unemployment, resulting from high energy 
costs and record high interest rates, were 
present throughout the year. However, the 
overall mineral industry continued to show 
strong growth. Both the mining and miner- 
al processing industries reached record 
highs in terms of operating revenues and 
net profits, even though the volume of 
output dropped for a number of major 
metals. Prices increased significantly for 
oil, natural gas, coal, and such metal com- 
modities as gold, silver, nickel, and urani- 
um. There were approximately 129,000 per- 
sons employed directly in mining during 
1980, and many more jobs were dependent 
on mining activity. The industry accounted 
for an estimated 645,000 jobs, directly and 
indirectly, or 6% of the Canadian employed 
work force. 

A mixed level of activity described the 
Canadian fuel industry during 1980. Where- 
as the number of exploratory wells increas- 
ed 62%, production of crude oil and natural 
gas liquids decreased. Sales of natural gas 
from both domestic and export sources de- 
clined in 1980. However, revenue from the 


sale of crude oil and natural gas increased 
significantly over that for 1979. Expendi- 
tures for exploration and development proj- 
ects increased about 15%. Prices for coal 
and uranium remained strong; both indus- 
tries grew and prepared for future expan- 
sion. 

In October 1980, the Canadian Govern- 
ment introduced the National Energy Pro- 
gram (NEP). The NEP is intended to re- 
structure the country's energy system on 
the basis of three general principles: Securi- 
ty, opportunity, and fairness. First, the 
Government wants to move Canada toward 
energy self-sufficiency by 1990 by reducing 
the demand for oil to 10% of total energy 
consumption in the residential, commercial, 
and industrial sectors. It intends to do so by 
offering incentives to encourage conserva- 
tion and to shift consumption away from oil 
to natural gas and electricity. Second, the 
program intends to achieve at least 50% 
Canadian ownership of oil and gas produc- 
tion by 1990, and Canadian control of a 
significant number of the larger firms. 
Third, the Government seeks a more equita- 
ble distribution of energy costs and benefits 
among regions and consumers. 
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PRODUCTION 


According to the Canadian Department of 
Energy, Mines, and Resources, the total 
value of Canada’s mineral production 
reached $27.66 billion in 1980. This figure 
represents 11.4% of the $243 billion gross 
national product (GNP) value. The value of 
nonfuel mineral output increased 22% over 
that of 1979 with the nonmetallic sector 
showing the greatest increase. The fuel 
production value, including coal, natural 
gas, and petroleum, increased 26%. Al- 
though the volume of output for both gold 
and silver declined, the value of output 
increased 73% and 71%, respectively. Nick- 
el showed a 54% increase in volume and a 
102% increase in value. Of the major 
nonmetals and structural materials, only 
clay products declined in value. The value 
of fuel production reached a record $18.5 
billion in 1980. The growth of the Canadian 
oil and gas industry remained stable in 1980 
as discoveries made in 1979 were proven up. 
Production, consumption, and export of coal 
increased, and a number of new contracts 
were signed. Activity accelerated at several 
locations in western Canada as existing 
mines prepared to expand capacity and new 
mines prepared for production in early 
1981. 

Value of mineral output increased in 8 of 
the 10 Provinces and in 1 of the 2 Territo- 
ries. The Province of Alberta alone, with its 


large oil and gas output, accounted for 
approximately 52% of Canada’s total miner- 
al value in 1980. Production values of the 
Provinces and Territories follow: 


Value, billion dollars 


Province or Territo 
$ 1979 1980 
Alberta 11.0 14.3 
tar ioo 2.8 4.0 
British Columbia 2.3 2.4 
ebee c c2 1.9 2.1 
katchewan__________ 1.5 2.0 
Newfoundland Labrador 94 92 
itoba___--------—- .50 10 
New Brunswick .45 .94 
Northwest Territories 35 33 
Yukon Territory ____.__~— .26 .26 
Nova Scotia |... 17 22 
Prince Edward Island (1) (1) 
Totaal 22.17 27.57 
Less than 1/2 unit. 


In 1980, Canada was the world's largest 
producer of asbestos, nickel, and zinc; the 
second largest producer of potash, gypsum, 
silver, molybdenum, and sulfur; and a lead- 
ing producer of uranium, titanium, alumi- 
num, cobalt, gold, lead, copper, iron ore, and 
platinum. More than 60 commodities were 
produced from mining activities conducted 
in every region of the country. There were 
16 smelters, 15 refineries, and more than 
250 mills operating throughout the country. 


Table 1.—Canada: Production of mineral commodities? 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980 
METALS 
Aluminum: 
ee gross weight _ _ _ _ _ thousand tons. _ 490 1,061 1,054 824 *900 
etal: 
Primary 22.22 west ete eS 1631, 000 973,524 1,048,469 863,600 1.074, 500 
Secondary 42, 459 48,308 74,752 75,000 75, 000 
Antimon De ee ee ea 2,300 3,175 13,005 72,954 eg, 000 
en,, ß ceu ae 130 165 145 139 171 
rf oU Eae er dE 1,314 1,185 964 1,209 1,053 
Caium CFC kilograms_ - 513,964 574,674 455,713 525,000 
t: 
Mine output, metal content?! 1,356 1,485 1,234 1,640 1,603 
JFF d 6 ES a ae 298 459 519 475 470 
Columbium and tantalum: 
Columbium concentrate (pyrochlore): 
Gross weihgt 2,497 4,182 4,122 4,186 3,884 
Cb contennidittʒu 1,048 „75⁴ 1.729 1,756 1,629 


See footnotes at end of table. 
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Table 1.—Canada: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity 1976 1977 1978 1979 1980P 
METALS —Continued 
Columbium and tantalum —Continued 
Tantalum concentrate: 
Gross weighgũt 235 210 283 355 350 
Cb contenu 7 8 8 9 eg 
Ta content ____________________ 105 120 126 130 104 
Copper: 
Mine output, recoverable metal content. 730,930 159,423 659,380 636,383 708,416 
Metal, primary and secondary: 
Blister and anode ________________ 488,594 500,274 425,300 384,500 492,700 
hned 32 eas i ey 88 510,469 508,767 446,278 397,263 505,238 
FF thousand troy ounces. . 1,692 1,734 1,735 1,735 1,581 
Iron and steel 
Iron ore 
Gross weight ________ thousand tons. T55,555 157, 638 41,751 59,888 48,754 
T" Iron content do____ 36,608 36,168 ; 37,681 30,803 
etal: ; 
I roi et Lr do____ 9,800 9,661 10,340 10,906 10,893 
Ferroalloys ____________ _ _ do____ 225 193 200 175 289 
Crude steMAl _ do- 13,290 13,631 14,898 16,078 15,901 
Semimanufacture ss do... 9,821 10,461 11,894 12,235 *11,820 
Mine output, metal content 256,324 280,955 319,809 310,745 273,833 
Metal, refined: 
Sg (111 | cy See c ncc Pl SAE cc ar 175,720 187,457 194,054 183,800 162,480 
Secondary-- ------------------- 55300 53100 51800 68600 12,100 
esium metal, primar ; : : ; : 
Molybdenum. "E MES d JJ ee A 14,619 16,568 13,948 11,174 12,198 
ickel: 
Mine output, metal content: 240,825 232,512 128,310 126,481 194,947 
Metal, smelter____________________~_ T168, r151,967 89,231 83,747 152,299 
Platinum-group metals troy ounces. . 416,821 465,371 346,212 197,943 404,584 
Selenium, refined! kilograms_ _ 226,419 410,552 392,777 511,704 *453,600 
Silver thousand troy ounces. . 41,199 42,236 40,733 36,874 33,340 
Tellurium, refined’! __________ _ ilograms_ _ 53,141 37,021 45,299 47,174 €45,360 
Tin, mine output, metal content - - --------- 27 328 360 264 
Titanium: 
Ilmenite, gross weight _ _ _ _ _ thousand tons. 2,115 1,442 1,810 1,219 *1,320 
Sorel slag (71095-7296 TiOg) ------------- 814,040 692,341 850,032 477,040 874,717 
Tungsten, mine output, W content___________ 1,720 1,812 2,289 2,581 3,688 
Uranium oxide (U305) - 2222 6,635 6,824 8,211 7,701 7,509 
inc: 
Mine output, metal content 982,057 1,070,515 1,066,902 1,099,926 894,575 
Metal, refined, primar 472,316 1494, 888 495,420 580, 591,565 
NONMETALS 
Asbestos thousand tons 1.536 1,517 1,422 1,493 1,885 
|; Seca ae ne Reese eee Oe EDS HR | 100,266 116,950 87,996 67,181 *85,000 
Cement, hydraulic? thousand tons 9,624 9,640 10,318 11,001 10,344 
Clays and clay products! value, thousands 97,500 — $103,360 109,635 $142,356 $133,611 
e So Ic 2,181 . 1,239 2,184 1,452 $2,000 
Fluorspar (70% CaF3) -- ---------------- 64,000 59,500 — = bee 
Gypsum and anhydrite —~- thousand tons. 6,002 7,234 8.074 8,098 7,209 
Lime 2 -—— 88 do... ,850 1,900 2,034 1,859 2,063 
Magnesite, dolomite, brucite value, thousands $4,007 $6,290 $5,990 $10,531 $12,167 
Nephelinesyenite ... .. LLL Lco 540,121 514,558 599,121 605,699 592,000 
Nitrogen, N content of ammonia- - - --- ---- -— 1,258,100 1,763,600 1,926,200 1,981,300 1,995,800 
Pigments, mineral: Iron oxides, natural = - e 2,700 €2,800 
Potash, K320 equivalent thousand tons 15,215 15,764 6,340 7,074 7,532 
Pyrite and pyrrhotite, gross weight 30,754 124,119 9,203 31,032 32,000 
Salt ee thousand tons 5,994 6,0 6,452 6,881 7,029 
Sand and gravel- ... do...- 249,159 262,905 ,092 285,221 327,860 
Silica (quartz :))) do— 2,520 2,317 „165 2, 368 2,624 
Sodium compounds, n. e. s.: 
Sodium carbon ate 450,000 50,000 450, 000 450, 000 450,000 
Sodium sulfat 1460, 193 1394, 795 376, 563 443,279 496,000 
r s eee lt thousand tons 87,876 120,163 122,144 109,719 108,281 
Strontium minerals: Celestitef.... 12,000 2e DA SE s 
Sulfur: 
Elemental byproduct: 
Of smelter gases thousand tons 105 1736 676 667 903 
Of sour natural gas do____ 6,241 6,475 6,248 5,935 6,000 


See footnotes at end of table. 
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Table 1.—Canada: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity 1976 1977 
NONMETALS —Continued 
Sulfur —Continued 
Elemental byproduct —Continued 
Of refineries ________ thousand ee = 200 160 
Of tar sands. - .. 8 100 100 
S content of pyrite and pyrrhotite: do- 15 112 
Talc, soapstone, pyrophyllite - - - - - -- -----—- 68,834 72,400 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 134,000 134,000 
Coal: 
Bituminous and subbituminous 
thousand tons 20,812 23,201 
; ] ²̃¹Ü¹1¹ ˙ͥ§ e cae do- ; 5,479 
Coke, high-temperature |... do- 5,289 4,906 
Gas, natural: 
Gross million cubic feet 3, 515,844 3, 588,500 
Marketed. | do... ,096,510 3, 160,525 
Natural gas liquids: 
Gross: 
Butane .... thousand 42-gallon barrels. . 22,562 22,976 
pane_________________ do. ___ 34,078 34,695 
Pentanes plus do— 47,953 47,468 
Ethan do- NA NA 
Conden satte do- 1.032 1,138 
Total «c most do- 105, 625 106,277 
Returned to formation, all types do____ 44 400 
Peal o ALD 8 394,183 "386,408 
Petroleum: 
Crude'5 thousand 42-gallon barrels. _ 488,680 482,021 
Refinery products 
Gasoline: 
Aviation do- 1.477 1,481 
Other. -acainn do____ 222,660 225,593 
Jet fuel .—— 2 ae do- ___ 25,146 ,997 
Kerosine .. cc do- 27,047 26,064 
Distillate fuel olli! do... 159,302 169,728 
Residual fuel olli do... 102,385 112,791 
Lubricants. __ - - - --------—-- do_ ___ 4,140 4,287 
Other: 
Liquefied petroleum gas do... 10,514 11,360 
Petrochemical feedstocks _ _ do ,097 23,497 
Asphalt: do— 17, 396 18,422 
Petroleum coke _ do____ 1,358 1,269 
Unspecified |. . .. do... 8,757 7,217 
Refinery fuel and losses do— 31. 31 697 
Total tutes as et eae do- 624,562 659,003 
“Estimated. Preliminary. ‘Revised. NA Not available. 


iTable includes data available through Sept. 16, 1981. 


1978 


200 
118 


5 
61,661 
130,000 


25,419 
5,058 
4,968 


3,569,046 
3,128,056 


1, 174 
103,851 
397 
435,457 


478,435 


33,742 
664,015 


1979 


8,780,145 
3,334,618 


480,087 
545,465 


34,491 
711,827 


1980 


190 
300 

12 
87,000 


135,000 


30,576 
5,976 
$5,200 


3,541,024 
3,067,711 


2Sb content of antimonial lead alloys, flue dust, and doré slag estimated on the basis of reported gross production. 

Refined metal and bullion from domestic ores plus recoverable Bi content of exported concentrates. 

*Refined metal from domestic ores plus recoverable Cd content of exported ores and concentrates. 

5 Actual output not reported. Data represent Co content of all products derived from ores of Canadian origin, including 
nickel oxide sinter shipped to the United Kingdom and nickel-copper-cobalt matte shipped to Norway for further 
processing. 


seg ou 
and non-Cana 


7Blister copper fom im douestié ores plus recoverable Cu content of exported matte and concentrates. 
*Series revised to reflect actual mine production rather than sales, which were re 
editions. Sales fi 
1979—59,617; 19 
?Includes shipments of ingots from primary plants for rolling elsewhere. 

I? Refined nickel from domestic ores plus Ni content of oxide produced and recoverable Ni content of exported matte. 
11From all sources, including imports and secondary sources. 
12Cement shipped and/or used by producers. 


13Includes bentonite products from common clay, stoneware clay, fire clay, and other clays. 


14Crushed, building, ornamental, paving, and similar stone. 
is Including synthetic crude (from oil shale and / or tar sands). 


. not reported. Data represent the output within Canada of metallic cobalt from ores of both Canadian 


rted as production in previous 
me 86 50 gross weight basis, in thousand metric tons, follow: 1976—55, 416; 1977-83, 621 1978 —42, 931: 
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TRADE 


In 1980, Canada exported about 45% of its 
crude mineral production to more than 90 
countries. Export values of crude and fabri- 
cated mineral products were estimated at 
$21.6 billion, or 35% of Canada’s total 
commodity exports. Some producers faced 
fierce competition in export markets as 
economic decline reduced consumption to 
record low levels. This was reflected in 
trade figures for crude ferrous metals, 
where exports declined 11.5% compared 
with those of 1979. In crude nonferrous, 
nonmetallic minerals, and fuels, exports 
increased substantially. Total crude miner- 
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al exports (ores, concentrates, and mattes) 
reached $1.9 billion. 

Import values totaled $8.6 billion, of 
which fuels and metallic mineral products 
accounted for $8.3 billion. Crude petroleum 
alone accounted for $5.9 billion, or 69% of 
total mineral imports. Principal sources of 
oil imports were Venezuela and Saudi Ara- 
bia. Imports of coal, valued at $643 million, 
were from the United States. Other major 
mineral imports were bauxite, alumina, and 
aluminum scrap ($286 million), iron ore and 
iron and steel scrap ($292 million), and 
phosphate rock ($115 million). 


Table 2.—Canada: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 
Aluminum: 
Alumina excluding abrasive grades, 
Al content____ ~~. ________ 32,698 
Metal: 
, cui c ed 57,773 
Unwrought____._________ 863,532 
Semimanufactures? |. . _ 40,407 
Cadmium nenen 11,260 
Calcium metall 280 
Cobalt: 
Metals y ¹BV Sen 826 
Oxides and salts, gross weight _ _ _ _ _ 748 
Columbium ore kilograms- _ 552,656 
pper: 
Gre and matte, Cu content 282,158 
i^ Skimming, and sludge, Cu con- i 
esl Aur (T 66 
Metal 
Dnatloyed Ba oS eater OR Tad 16,905 
Alloyed ____________-_ 724,312 
Unwrought, unalloyed . . 1247,750 
Semimanufactures: 
Unalloyeddd 29,611 
Alloy ed 122,692 
Gold: 
Ore and concentrate, Au content 
thousand troy ounces. . 1256 
e 
Unalloyed ......... do... 1,526 
Alloyed ___________ do... 104 
Iron and steel: 
Ore and concentrates 
thousand tons 31,929 
Men 
P do- 874 
Pir m and related materials 
do- 602 
Ferroalloys: 
Ferromanganee 20,193 
Ferrosilicon ____._____-_~- 60,197 
Other --—-------------—- 13,028 
Steel ingots and other primary forms.. 280,963 


See footnotes at end of table. 


Destinations, 1979 


1979 : 
ier Other (principal) 

26,543 23,356 United Kingdom 861; France 765. 
70,465 49,877 Japan 14,216; West Germany 1,569. 
551,889 333,186 Er 12 482: China, mainland 

36,585 27,615 icas 2,004; Pakistan 1,511. 
1,293 721 United Kingdom 561. 
377 166 Mexico 145. 
302 266 Republic of South Africa 11; West 
rmany 10. 
559 114 United Kingdom 428; Belgium- 
Luxembourg 17. 
509,952 509,952 
314,866 5,091 Japan 233,502; U.S.S.R. 20,772; Nor- 
way 20,592 
243 243 
15,896 11,861 Republic d sashes 1,456; Belgium- 
uxembourg 
24,665 12,134 Belgium Luxembourg 5,379; India 
1,468; Japan 1,153. 
191,137 71,053 United Kingdom 54,949. 
29,713 18,202 Venezuela 2,411. 
18,786 17,286 Venezuela 398; United Kingdom 254. 
201 20 Japan 154; West Germany 8; Spain 6. 
1,589 1,841 Ja p United Kingdom 39; Hong 
0 : 
201 51 Brazil 129: Italy 8. 
48,849 22,856 Netherlands 6,541; United Kingdom 
6,184; Italy 2,474. 
1,033 696 Italy 156; Turkey 41. 
394 194 Spain 79; Netherlands 41; Italy 39. 
12,048 11,962 Jamaica 81. 
40,781 31,550 Japan 5,553; West Germany 2,634. 
9,964 6,346 910020 Kingdom 2, 330, Netherlands 
120,787 58,983 Malaysia 20,049; Republic of Korea 
15,262. 
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Table 2.—Canada: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Iron and steel —Continued 


Semimanufactures: 
, rods, angles, shapes, sections 
Universals, plates, sheets, strip- 
Rails and accessories 


Castings and forgings, rough .... _ 
Lead: 
Ore and concentrate, Pb content 
Metal: 
Scrap including alloy scrap ß 
Unwrought, unalloyed |... 
Semimanufaetures 
Magnesium metall 


Mercury? _______ 76-pound flasks_ _ 
Molybdenum ore and concentrate, Mo 
contenꝶt 


Nickel: 
Ore, matte, and speiss, Ni content 
Oxide, Ni content 
etal: 
„ m te ee Aves 
Unwroughhjt 
Semimanufacturess 
Platinum- group metals: 
Concentrates, residues, and mattes, 
metal content -troy ounces. . 
Metals: 
Ser? do— 
Other do- 
Selenium metal and salts, Se content 
kilograms.. 
Silver: 


Ore and concentrate, Ag content 
thousand troy ounces. _ 
Metal, refined do- 


Tin ore and concentrate, Sn content 

Titanium: Ilmenite and ilmenite sand? *_ 

Uranium and thorium concentrates 
value, thousands_ _ 


Zinc: 
Ore and concentrate, Zn content 


Metal: 
Scrap, dross, ash, blue powder 


Other: 
Ores and concentrates, gross weight 


Ash and residue containing nonfer- 
rous me 


Oxides, hydroxides, peroxides of met- 
NO aha ee 


Metals: 
Base metals including alloys, all 
forts coc as eum 
Precious metals? _troy ounces. _ 


NONMETALS 


Abrasives:, 
Natural ________________-~- 
Fused alumina, crude and grains 
Silicon carbide, crude and grains 


See footnotes at end of table. 


1978 


"792,292 
1,031,020 


185,165 
381,244 


191,509 
1142, 693 
717,636 
131,950 
"8,159 
4,815 
"316 


13,421 


339,419 


42,580 
34,727 


242,218 


115,524 
34.628 


943 
146,847 


*$181,604 
1688, 186 


123,381 
439,340 
1.329 
"160,621 


712,989 


91,430 
11,367 
390 


1.065 
"167,364 
"107,351 


1979 


85,339 
421,412 


190,577 
151,494 
21,882 
117,992 
9,682 
6,051 
397 


11,482 


42,735 
17,190 


2,401 
85,355 
12,298 


157,719 


53,520 
57,196 


289,210 


13,387 
29,679 


113 
139,447 


United 
States 


186,182 
35,990 
5,641 
61,183 
8,708 
1,083 
397 


1,176 


8,413 


1,515 
57,611 
9,822 


1,233 


49,530 
28,607 


158,077 


6,755 
29,451 


638 
139,447 


$323,427 $296,558 


598,279 


19,084 
429,367 
1,955 
343,731 


18,567 


102,304 


1,656 
8,506 


165 
183,159 
84,546 


116,096 


13,773 
262,017 
1,493 
148,843 


11,577 


100,045 


165 
178,447 
82,401 


Destinations, 1979 
Other (principal) 


NA. 

Thailand 58,862; Italy 29,188. 

Italy 39,241; Mexico 27,314. 

Chile 321; Hong Kong 318. 

Panama 1,884; United Kingdom 
1,667. 

India 3,362. 

Japan 72,613; West Germany 18,955. 

West Germany 5,878; Sweden 4,235. 

United Kingdom 38,233; Italy 6,682. 

United Kingdom 729. 


West Germany 1,805; Japan 1,364; 
United Kingdom 1,019. 


Belgium-Luxembourg 2,926; Japan 
2,262; United Kingdom 1,956. 

Norway 26,733; United Kingdom 
16,002. 


Na ron 335; Japan 157. 

Netherlands 491; Belgium- 
Luxembourg 481. 

United Kingdom 152,368; Brazil 
2,601. 


West Germany 2,720; Japan 1,000. 
Ja 12,031; United Kingdom 
1,991; Brazil 3,110. 
United Kingdom 95,481; Japan 8,890. 
Japan 3,880; West Germany 1,335. 
Jamaica 47; Trinidad and Tobago 46; 
Japan 45. 
Hong Kong 46; Mexico 25. 
United Kingdom $16,093; Italy 
$10,767. 
Ja 175,916; Belgium-Luxembourg 
169.581. 


United 71 2, 975; West Ger- 
mony 1,008. 

ae ^ Kingdom 46,989; Brazil 

Singapore 151; New Zealand 124. 


West Germany 93,364; Japan 34,500; 
Austria 23,196. 


vers 4,799; Belgium-Luxembourg 


West Germany 526; Australia 348; 
United Kingdom 331. 


Japan 134; Australia 21. 
United Kingdom 3,294. 


United Kingdom 4,658; Denmark 27. 
Japan 1,419. 
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Table 2.—Canada: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodity 1978 1972 " 
1 5 85 Other (principal) 
NONMETALS —Continued 
Abrasives —Continued 
aninong and polishing wheels and 
stones value, thousands. .. T$521 $698 $475 United Kingdom $68; New Zealand 
Asbestos: 
Crude uo LL ese 1 20 20 
Milled fiber, all grades 
thousand tons. _ 1,399 1,461 505 West Germany 154; Japan 136. 
Barite eruleꝙ ꝶ— 56, 783 2,038 2,038 
Cement, portland thousand tons 1,635 2, 289 2, 289 
Clays and clay products including all 
refractory products: 
Güde do____ 1,103 1,050 1,050 
Products: 
Refractory including nonclay 
bree 54,409 74,318 34,537 Venezuela 12,360; Mexico 4,375; 
Saudi Arabia 2,811 
Nonrefractory 
value, thousands T$3,850 $2,949 $2,938 a $4; St. Pierre and Miquelon 
Diamonds 
Gem a carats_ _ 36,805 34,571 5,170 Ba c Japan 174 14,425; Israel 
a 
Industrial including dust do- T140,541 174,752 119,932 Chile 20.287 287; ; Australia 19,376; 
relan 
Fertilizer materials: 
Nitrogenous thousand tons. . 1,284 1,388 1,299 Philippines 17; China, mainland 10. 
Potassic _____________ do... 19,276 10,643 7,716 Japan 673; Brazil 545 
Other including mixed do- 558 598 508 Pakistan 60. 
Ammonia -----------—- do— 481 484 484 
Gypsum, erule do... 5,179 5,475 5,438 Bahamas 37. 
Lie Se 8 47 8, 551 490,863 488,686 Honduras 1,270; Panama 307; 
Australia 236. 
Nepheline syenite ---—---------- T420,962 471,057 440,528 Italy 11,538; United Kingdom 11,206; 
etherlands 2,328. 
Pigments, mineral including processed 
iron oxides |... ccc 726,854 22,300 20,836 Poland 1,295; Australia 56. 
Precious and semiprecious stones, except 
diamond value, thousands. - T$3,521 $5,851 $1,532 Japan $1,272; Australia $495. 
Salt and brine thousand tons 1,609 1,822 1,799 St. Pierre and Miquelon 9; Guyana 8. 
Sand and gravel ... do... 210 326 325 NA. 
um sulfat 1129, 120 193,347 191,489 Philippines 1, 290; Guyana 454. 
tone: 
Limestone, crude, crushed, and refuse 
thousand tons_ _ 1,711 2,296 2,296 
rag . PR 68 61 61 
ugh building and crude, n.e.s. 
T do 1312 305 233 Barbados 51; Bahamas 14. 
ulfur: 
Crude and refinſdd. do____ 4,985 5,155 1,239 2 of South Africa 480; Brazil 
Sulfuric acid including oleum 
do... 205 139 139 
Talc, steatite, soapstone, pyrophyllite? 7 _ 1560 2,096 2,096 
Other nonmetals, crude n.e.s. 
value, thousands_ _ ™$73,961 $45,691 $6,175 West Germany dy ui 3; Belgium: 
Luxembourg $9,22 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal, bituminous thousand tons 13,658 13,853 33 Japan 10, 563; Sopon of Korea 928; 
est German 
Coke from coal ----—------------ 217,596 228,601 164,138 West Germany 62,963. 
Gas, natural million cubic feet. 1882, 593 990,493 990,493 
Petroleum: 
Crude thousand 42-gallon barrels_ _ 97,984 105,260 105,260 
Refinery products: 
Gasoline do... 16,115 5,674 3,788 Netherlands 510. 
Distillate fuel oil do- 710,836 14,940 4,006 Pea ande 8,434; Argentina 806. 
Residual fuel oil do- 16,831 14,993 13, 404 ag ae 
Lubricants - - - ------ do... 21 39 28 erre and Miquelon 2. 


do... 713,914 18,437 18,434 Japan 3. 
See footnotes at end of table. 
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Table 2.—Canada: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodit 1978 1979 ; 
e United Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
Asphalt 
thousand 42-gallon barrels... 649 1,0835 1,024 oles Kingdom 5; St. Pierre and 
iquelon 4. 
Petroleum coke and pitch coke 
do- __- T818 761 544 Japan 217. 
Total do... 149,184 55,879 
Mineral tar and other coal -, petroleum-, 
or gas- derived crude chemi 
do—— 14,707 17,364 17,142 Nene 113; United Kingdom 


r Revised. NA Not available. 

! May include relatively minor quantities of certain shapes not normally included among semimanufactures. 
?Partial figures: Data given are for U.S. imports for consumption only. 

Includes some scrap. 

*Largely, if not all, used in the production of heavy aggregate 

5Excludes scrap and sweepings valued at $27,312,000 in 1978 and $91,638,000 in 1979. 

Total excludes quantity valued at $6,400,000 in 1978 and $10,522,000 in 1979. 

Total excludes quantity valued at $8,087 in 1978 and $12,063 in 1979. 


Table 3.—Canada: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
d Und Other (principal) 
METALS 
Aluminum: 
Bauxite. thousand tons 12,434 2,150 31 Guinea 841; Guyana 649; Brazil 320. 
Alumina - - ---------—- do- --—— 1,056 953 155 Australia 468; Jamaica 178. 
Metal including alloys: 
i e co dtc rcd ue 21,161 30,681 30, 639 United Kingdom 21. 
Unwrou ght 711,481 23,985 18,838 Venezuela 1,933; United Kingdom 


1,850; Norway 543. 
Semimanufactures including 


cable... et 742,887 59,109 47,896 Venezuela 5,992. 
Antimony oxides ____________-_-~- r907 794 69 United Kingdom 646; Belgium- 
Luxembourg 69; France 10. 
Chromium: 
Ore and concentrates, Cr content 128,497 27,313 11,122 Mozambique 9,166; Philippines 3,865; 
Republic of South Africa 2,788. 
Oxide and hydrox ide 11,644 1,908 1.780 l Kingdom 75; West Germany 
Copper: 
Gre and concentrate, Cu content, 
metal content |... 18,427 2,640 2,315 Australia 325. 
Copper sulfate ____________-__ 886 542 194 Republic of South Africa 342; United 
ingdom 6. 
Metal: 
oa ang alloyed |... 27,539 35,443 35,193 Peru 128; Switzerland 55. 
n 
Unwrought 5 121,441 32,541 19,405 West Germany 7,987; Republic of 
South Africa 1 999. 
Semimanufactures |... r7 509 6,573 4,531 Japan 1,164. 
Alloys, unwrought and semi- 
manufactures including cable! 120, 486 20,957 13,118 West Germany 3,076; United King- 
dom 2,826. 
Gold: 
Ore and concentrate troy ounces_ _ 11,151 24,886 19,024 Peru 4,895. 
Metal including alloys 
thousand troy ounces. _ T1,286 2,962 2,842 Nicaragua 57; Switzerland 48. 
Iron and steel: 
Mela ` 5 thousand tons _ 4,686 5,913 5,051 Brazil 792; Sweden 45; Norway 24. 
etal: 
Scra 8 952 1.047 1.045 NA. 
Pig i iron and related aenak i 710,587 19,780 16,513 Brazil 2,142; France 832. 
Ferroalloys: 
Ferrochrome |... 130,432 34,720 12,707 Republic of South Africa 15,923; 


razil 4, 350; Sweden 972. 
See foot notes at end of table. 
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Table 3.—Canada: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 ; 
: unifa Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Ferroalloys —Continued 
Ferromanganese including 
spiegelei sens 726,812 83,680 19,485 Republic of South Africa 22,129; 
razil 10,500; Portugal 8,892. 
Silicomanganese _ - _ — — — — _ 15,842 21,876 12,079 Norway 6,776; Republic South Africa 
1,521; Brazil 1,500. 
Ferrosilicon_ __—~_______ 10,487 19,840 17,815 Norway 1,452; Sweden 279. 
Ferrotungste n 73 27 6 United Kingdom 21. 
Ferrovanadiu ........ 1151 349 349 
e e 711,364 6,699 4,090 France 1,751; Brazil 654. 
Steel, primary form 154,553 180,240 172,900 Republic of South Africa 1, 222. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections: 
Wire roll 190,349 166,243 5,795 France 54,652; Japan 52,028; Repub- 
. lic of South Africa 20,571. 
Other bars and rods _ _ _ 1127, 987 134,271 81,744 United Kingdom 27,649; Japan 6,387. 
Angles, shapes, sections 151,502 276,163 86, 661 Be lum Luxembourg 62,225; West 
rmany 31,373. 
Universals, plates, sheets, _ _ 7104,205 1,041,193 400,480 Japan 152,096; United Kingdom 
148,483; West Germany 97,249. 
Rails and accessories 27,636 20,636 17,520 Belgium-Luxembourg 2,488. 
Me oe 57,584 60,942 13, 979 United Kingdom 19, 375; France 
7,291; Japan 5,214. 
Tubes, pipes, fittings ___ __ T316,350 283,423 114,034 Japan 128,109. 
i Castings and forgings - — - — — ™116,473 139,118 117,349 United Kingdom 11,189. 
Lead: 
Oxide saec 322 331 195 Mexico 61; Republic of South Africa 
Metal including alloys, unwrought 
and semimanufactures ~- _ __ _ — — _ 3,984 2,634 2,607 West Germany 20. 
Magnesium metal including alloys _ — - _ 12,526 3,147 2,954 United Kingdom 189. 
Manganese: 
Ore and concentrates, Mn content "136,446 45,150 5,182 Brazil 10,996; Gabon 9,552. 
Metall. 17,943 8,275 247 Popunie of South Africa 7,811; Japan 
Mercury ------- . T6-pound flasks. _ 11,249 1.471 768 Spain 675. 
F weight 1330 336 297 Sweden 28. 
ickel: 
Ore and concentrate including scrap, 
Ni content 731,903 21,1176 3,252 Australia 8,368; United Kingdom 
4,455; France 2,832. 
Metal including alloys: 
Unwrought |... 11,439 3,317 1.774 Norway 1,511; France 19. 
Semimanufactures 17,591 1,952 5,519 United Kingdom 1, 210; West Ger- 
many 647. 
Platinum-group metals and silver: 
and concentrates, platinum-group 
metals and silver content 
thousand troy ounces. - 9,676 187,678 184,461 United Kingdom 1,795; Bolivia 685. 
Metals including alloys: 
Platinum group troy ounces. — 56,169 26,585 22,117 United Kingdom 4,375. 
Silver _ thousand troy ounces. . 1,157 1,195 1,069 United Kingdom 99. 
Sodium metal... 7,260 8,237 8,234 United Kingdom 3. 
Tin metal, unwrought and semimanu- 
factures. -------------—-- 5,128 5,123 3,402 United Kingdom 566; Bolivia 410. 
Titanium: 
Dioxide, pure and extended 17,094 11,330 3,968 West Germany 2,521; United King- 
dom 2,365; France 1,806. 
M! ̃ Sr Se r641 731 661 United Kingdom 55. 
5 ore and concentrate, W content 1 11 11 
inc: 
Ore and concentrate including scrap, 

Zn content 16,145 9,867 3,540 Bolivia 4,051; Peru 1,938; Japan 338. 
Oxide and peroxide .. 12,067 1,717 1,870 ras Kingdom 273; Netherlands 
Metal: 

Blue powder r272 304 303 United Kingdom 1. 
Unwrought____________-~- 2,405 2,573 222 Peru 2,350. 
Semimanufactures 71,318 1,421 995 Belgium- Luxembourg 125; Peru 120. 
conum metal alloys __________~_ 326 312 267 United Kingdom 36. 
er: 
Ores and concentrates including scrap, 

gross weihgnt ! 71118, 003 116,987 77,318 Australia 32,160; Peru 2,181. 
Oxides, hydroxides, peroxides of 

metals, n. es „„ 16,483 15,221 13,106 Republic of South Africa 998. 

Base metals including alloys, all forms 12,254 1.844 1,490 United Kingdom 83; Japan 71. 
Precious metals, n.e.s troy ounces_ _ 137,922 379,231 375,543 Italy 2,202; West Germany 955. 


See footnotes at end of table. 
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Table 3.—Canada: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


218 
Commodity 
NONMETALS 
Abrasives: 
Natural ——— v 
Grin and polis wheels and 
—.— EN sau sett thousands 
Asbestos --—-—-----------—----—- 
Barite rule 
Boric oxide and acid ____________~_ 
Cement 


eye and cla ay pro produce including all 
refractory bri 
Crude: 


Fire ee 
Fuller’s earth -— ---------- 
Kaolin (china clay) // 
Other including refractory clay 


Ref luding la 
racto inclu nonclay 
SO value, thousan 

N 5 ese ee do 


Cryolite, crule 


Diamond: 
Gem, not set or strung- - - carats_ _ 


Industrial thousand carats.. _ 


Dust and powder do... 
Diatomite |. 22222222222 
Fertilizer materials: 


Ammonia |... 22222222 222- 


Magnesium: 


Mica, crude -~ --- -------------- 
igments, mineral including processed 
iron oxides s 


Precious and semiprecious stones, except 
iamond _ ~~ — value, thousands 


Salt and brineesss ꝰ 

Sodium carbonate including sal soda _ _ _ 

Sodium and potassium compounds, n.e.s.: 
Caustic soda 


Caustic potash, and sodic and potassic 
peroxides 
Stone, sand and gravel: 
Stone: 
Dimension stone: 
Crude and partly worked .. — 


See footnotes at end of table. 


1978 


713,505 


$11,595 
1766 


1353, 790 
734,876 
1823 


1181, 887 
175,386 


$59,172 
"$32,394 


11,432 


165,170 
1,024 


190 
725,913 
7151,668 


13,044 
286,743 


81,129 
2,906 
"62,003 
3,304 

- 78,492 
713,046 
"$12,060 
71,830 
177, 633 
348,779 


15,440 


34,022 


1979 


17,764 
$16,315 
1,953 
8,398 


13,606 
248,421 


612,746 


187,732 


1,332 


1,134 
28,347 


165,108 
3,258 
381,751 
71,775 
132,857 
56,227 
167,905 
152,463 
260 
41,479 


3,915 
84,981 


3,978 
8,131 


12,089 
$16,993 
1,216 
183,220 
844,889 


3,888 


42,159 


United 
States 


17,522 
$11,350 
802 
8,389 


10,634 
211,652 


423,902 
52,237 
1,483 
231,245 
128,315 


$74,606 


48 


15,342 


833 


1,121 
28,347 


154,744 
3,257 
379,711 
71,753 
132,650 
56,221 
19,203 
18,154 
18 
41,095 


3,915 
58,514 


3,932 
20 


7,914 
$6,086 
907 
183,078 
258,848 


3,506 


20,053 


Sources, 1979 


Other (principal) 


West Germany 180; Belgium- 
Luxembourg 54. 


Italy $1,375; West Germany $902. 
Republic of 1 Africa 1,106; West 
United Kingdom 9. 

France 1,711; U.S.S.R. 293; Italy 253. 
sapan 35,315; Belgium-Luxembourg 


Greece 188,772. 
Belgium-Luxembourg 7. 


United Kingdom 42,156. 
ub Germany 453; United Kingdom 


United Kingdom $1,918. 
Italy $10,488; West Germany $4,966; 


pain $4,239. 
PRAE 452; Dominican Republic 


Belgium-Luxembourg 50,850; Israel 
43,530; India 11,494. 
Ireland $75; France 92: Belgium- 


Luxembourg 
5 6; Ireland 6. 


Chile 9,103; West Germany 968. 


Netherlands Antilles 1. 
epum enone 1,320; Israel 


United Kingdom 20; West Germany 
Netherlands 131. 


Mexico 105,862; Republic of South 
Africa 21,006. 

Mexico 134,149. 

Japan 242. 

West Germany 304; France 80. 


Italy 14,130; West 5 5,899; 
Switzerland 5,047. 

Australia 18; United Kingdom 18. 

United Kingdom 11 


West Germany 2,586; France 842; 
Spain 722. 


ie $1,488; Kingdom 21 10 5143; 


Mexico 340; 0, Spain 22 
Belgium- Luxembourg 90. 


West Germany 61,706; Netherlands 
12,333; Norway 1 ,990. 


France 144; Sweden 71. 


rw of South Africa 15,174; Italy 
, 9,818. 
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Table 3.—Canada: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodity 1978 1979 ; 
ee Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Stone —Continued 
Dimension stone —Continued 
Worked 
value, thousands T$5,085 $5,446 $3,147 ley A 1,663; Republic of South Africa 
Limestone ..... thousand tons 2,874 3,216 3,216 l 
Pumice and lava ... 11,468 37,848 ] Greece 17,742; Italy 72. 
Other în silex and crystallized _ — — 1,954 1,259 1,241 United Kingdom 18. 
her including crushed and 
broken - ------------—- 66,239 86,131 83,782 Italy 2,059; United Kingdom 142. 
Silica sand ___ thousand tons 1,242 1,652 1,651 NA. 
Other. ono 2 do- 11,811 1,202 1,189 Belgium-Luxembourg 7; West Ger- 
many 5. 
Sulfur: 4 
Elemental. ---------------- 8,130 1,699 1,687 West Germany 12. 
Sulfuric acid, including oleum .. - _ — — 107,765 170,618 131,292 West Germany 18, ie Mexico 7, 457. 
Tale, steatite, soapstone, pyrophyllite .... 733,950 322 49,951 Italy 220; France 114 
55 / AA eL Lc 150,634 37,486 30, 170 Republic of South Africa 7 816. 
er: 
Crude value, thousands 185,523 $10,310 $6,341 1 8 18: Republic of South 
ca à 
Oxides and hydro ones of magnesium, : 
strontium, barium- - --------- 28,904 38,405 37,813 United Kingdom 198; France 158. 
Buildi Materials o of asphalt, asbestos 
and fiber cement, and unfired 
nonmetals, n.e.s. | 
value, thousands. . 786,500 $4,385 $3,010 United Kingdom $1,086. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural _ do- 182,873 $1,479 $1,344 West Germany $103. 
Carbon black 18,194 14,292 14, 134 eaten Kingdom 77; West Germany 
Coal, all grades thousand tons 13,226 17,541 17541 l 
Coke from coal | 553 382 381 NA. 
Fuel briquets of coal and cockõe ™9 698 45,888 45,805 West Germany 67; France 16. 
Gas, natural. million cubic feet. 61 114 114 
Hydrogen and other rare gases 155,924 60,405 58,866 sar South Africa 1,128; France 
Petroleum 
Crude. thousand 42-gallon barrels. — 7231,172 222,529 47,330 Venezuela 74,884; Saudi Arabia 
P 66,933; Iran 15,046. 
Refinery roducts: 
Gasoline: 
Aviation do— 3 d 1 1 
Motor -_------- do... 113 234 212 Netherlands Antilles 22. 
Keros ine do- 6 3 2 Netherlands Antilles 1. 
Jet fuel do— 336 163 55 United Kingdom 108. 
Distillate fuel oil do- 242 815 39 Netherlands Antilles 413; Venezuela 
Residual fuel oil do... 17,952 4,960 2,401 i m 1,562; Netherland Antilles 
Lubricants including grease 
do... 71,336 1,096 851 Trinidad and Tobago 238; United 
Kingdom 3. 
Other: 
Liquefied petroleum gas 
do...- 73 103 101 United Kingdom 1. 
Naphtha _______ do... 46 36 36 
Asphalt road oils_ _ do- 181 231 193 Venezuela 38. 
Petroleum and pitch coke 
onc 5,357 5,394 5,314 United Kingdom 80. 
Fetroleum jelly and wax 
48 96 80 77 United Kingdo 
Unspecified do... 1787 783 145 xu Germany 3 31 United Kingdom 
Total c 716,328 13,899 
Mineral tar and other coal-, 5 
or gas- derived crude chemicals 1128, 452 112,594 64,118 NA. 


A Not available. 
May include relatively minor quantities of certain shapes not normally included among semimanufactures. 
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COMMODITY REVIEW 


METALS 


Exploration expenditures, which began to 
increase in 1978, continued to rise through- 
out 1980. All areas of the country benefited, 
and there was a particular resurgence in 
exploration work on known gold deposits 
and prospects. Also, capital investment in 
metal mining was exceptionally strong de- 
spite a sharp reduction in spending on iron 
ore. Many producers that had cut back on 
exploration during the late 1970's, in the 
face of stagnant prices and escalating pro- 
duction costs, resumed work in 1980 and in 
many cases took out options on adjacent 
properties. 

The most intense development activity 
was in British Columbia, where projects 
costing almost $1 billion were underway or 
recently completed. In addition to new 
mines, these projects include expansion and 
modernization of processing facilities. By 
the end of 1981, the volume of potential 
copper production was expected to increase 
by almost one-third, and the increase in 
molybdenum mine capacity could be even 
larger. Sharp increases were also expected 
in production of gold and silver. A large 
silver mine began production in September 
1980 at the Sam Goosly silver-copper prop- 
erty of Equity Silver Mines Ltd. near 
Houston, British Columbia. At full produc- 
tion, Equity is expected to be one of the 
major silver producers in Canada. Annual 
mine output has been estimated at 177,000 
kilograms of silver, 6,400 tons of copper, and 
1,700 tons of antimony. 

In the Northwest Territories, construc- 
tion started at a major zinc-lead mine in the 
High Arctic and at an important gold mine 
east of Great Bear Lake. In the Yukon 
Territory, there was activity in both gold 
and silver operations. Cyprus Anvil Mining 
Corp. was carrying out a $240 million ex- 
pansion program at its lead-zinc-silver prop- 
erties near Faro. 

Silver and gold were also the focus of 
much activity in Ontario and Quebec. On- 
tario was again the leading silver-producing 
Province in Canada, with output in 1980 
accounting for about 43% of the country's 
total production. At the Kid Creek property 
of Texasgulf Canada Ltd., work was contin- 
uing on the $140 million mine-mill expan- 
sion and the $280 million copper smelter 
and refinery complex. Both projects were 


scheduled to be completed in 1981. In Que- 
bec, large development projects were under- 
way at the Noranda and Grande Baie areas. 
Noranda Mines Ltd. announced a $35 mil- 
lion program that includes the construction 
of a 350- to 450-ton-per-day oxygen plant, 
and modifications to improve efficiency, 
working conditions, and environment 
through a reduction in dust emissions. Al- 
can Aluminum Ltd. completed the first 
stage of its $500 million aluminum smelter 
complex at Grande Baie with the startup of 
26 pots (57,000 tons) Two additional pot- 
lines of the same size were planned for 1981 
and 1982. 

The Atlantic Provinces metal mining 
industry will be further diversified when 
work on a new tungsten-molybdenum mine 
is completed. Construction of the Mount 
Pleasant tungsten-molybdenum mine, being 
developed under a joint venture between 
Brunswick Tin Mines Ltd. and Billiton Can- 
ada Ltd., is scheduled to begin production in 
early 1982. At its Lake George antimony 
mine, Consolidated Durham Mines & Re- 
sources Ltd. announced discovery of an 
extension of its ore body, which will signifi- 
cantly increase the life of the mine. 


NONMETALS 


In the asbestos industry, shipments of 
asbestos fiber in 1980 were lower than in 
1979, as demand for all grades, particularly 
the shortest lengths, declined. Private nego- 
tiations between the Quebec Crown Corp., 
La Société Nationale de l'Amiante, and 
General Dynamics Corp. (GDC) of St. Louis, 
Mo., remained at an impasse over estab- 
lishing a satisfactory purchase price. The 
Quebec Superior Court ruled in May 1980 
that legislation designed to expropriate 
GDC's assets was constitutional. In the 
potash industry, prices during 1980 were 
very firm, particularly on the export mar- 
kets. New production records and a total- 
revenue record of close to $1 billion were 
achieved. The Province of Saskatche- 
wan is the largest exporter of potash in the 
world, and increased output is planned. The 
Potash Corp. of Saskatchewan controls 
about 40% of the industry. 

Faced with high interest rates and an 
economic slump, the cement industry de- 
clined in 1980. Also, for the first time in 
many years, some plants stopped producing 
clinker for a number of weeks while inven- 
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tories were reduced. Sulfur output decreas- 
ed about 16% from that of 1979, but Canada 
remained the world’s largest exporter of 
sulfur. Gypsum production declined from 
the 1979 level, reflecting the slowdown in 
activity in the building industry. 


MINERAL FUELS 


In 1980, the Canadian coal industry 
received considerable attention from Gov- 
ernments, prospective customers, and pro- 
ducers. Production, consumption, and ex- 
port of coal increased over those of 1979, 
and a number of new contracts were signed. 
In western Canada, several existing mines 
prepared to expand capacity, and new 
mines prepared for production. Provincial 
government institutions and universities 
increased their coal-related research on coal 
liquefaction, coal-oil mixture, new combus- 
tion processes, and other topics. Canadian 
forecasts predict the coal industry will in- 
crease output in both the domestic and the 
export sectors. 

The record level of activity achieved by 
the petroleum industry in 1979 was surpass- 
ed in 1980. About 8,800 wells were complet- 
ed to an aggregate depth of more than 11 
million meters. This represents an increase 
of 1,200 wells completed and a depth in- 
crease of 2.3 million meters. The number of 
exploratory wells was expected to increase 
by some 60% because of greater activity in 
the Western Provinces and Ontario. In oil 
sand projects, the Alsands Project Group 
announced possible delays in its operation 
because of the lack of Provincial approvals. 
Expenditures for exploration and develop- 
ment were about $13.5 billion, some $3.0 
billion more than in 1979. 

Exports of crude oil and refined products 
in 1980 averaged 468,700 barrels per day, a 
decrease of 10% from 1979. Shipments to 
the United States of crude, refined prod- 
ucts, and liquid petroleum gas amounted to 
212,500 barrels per day and 137,500 barrels 
per day, respectively. 

In Canada, uranium exploration and de- 
velopment activity remained high, with the 
focus on Saskatchewan, where one new 
facility commenced production, an impor- 
tant discovery was made, and two addition- 
al projects were in the planning stage. 
Important expansion programs continued 
in Ontario’s Elliot Lake area, and new 
production projects were being considered 
in British Columbia and Newfoundland. 
The summary session of the Saskatchewan 
Key Lake Board of Inquiry was completed 
in October, and recommendations regarding 
the conditions under which the Key Lake 
Mine and mill development could proceed 
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were expected in early 1981. Also of signifi- 
cance was the commencement, in Calgary, 
of Canada’s first commercial recovery of 
uranium as a byproduct of the production of 
phosphoric acid. 

Although several expansion projects pro- 
ceeded on schedule in the Elliot Lake area 
of Ontario, a major fire destroyed the new 
mill facility of Denison Mines Ltd., located 
there. In Labrador (Newfoundland), devel- 
opment of the Kitts-Michelin project was 
deferred pending improved market condi- 
tions and further consideration of the envi- 
ronmental implications of the development. 
In British Columbia, the Provincial govern- 
ment imposed a 7-year moratorium on all 
uranium exploration and development ac- 
tivity. 


1For more detailed information on the mineral industry 
of Canada, see the Canadian Minerals Yearbooks for 1978 
and 1979 and the Canadian Mineral Surveys for 1978 and 
1979, both of which were prepared by the Mineral Develop- 
ment Sector, Department of Energy, Mines and Resources, 
Ottawa. The U.S. e of the Interior, Bureau of 
Mines has to have these Canadian publications 
placed in libraries in each of the 50 States and Puerto Rico 
as follows: University of Alabama, Tuscaloosa; E. E. 
Rasmuson Library, University of Alaska, Fairbanks; Uni- 
versity of Arizona, Tuscon; University of Arkansas, 
Fayetteville; California State Library, Sacramento; A. 
Lakes Library, Colorado School of Mines, Golden; Wilbur 
Cross Library, University of Connecticut, Storrs; H.M. 
Morris Library, University of Delaware, Newark; Strozier 
Library, Florida State University, Tallahassee; P. Gilbert 
Memoria! Library, Georgia Institute of Technology, Atlan- 
ta; University of Hawaii, Hilo; University of Idaho, Mos- 
cow; Morris Library, Southern Illinois University, Carbon- 
dale; Indiana University, Bloomington; Iowa State Univer- 
sity of Science and Technology, Ames; Watson Library, 
University of Kansas, Lawrence; M. L. King Libr. bet & 
University of Kentucky, Lexington; University of Sou 
western Louisiana, Lafayette; R. H. Fogler Library, Uni- 
versity of Maine, Orono; Eisenhower Library, Johns Hop- 
kins University, Baltimore, Md.; Massachusetts Institute 
of Technology Library, Houghton; Wilson Library, Univer- 
sity of Minnesota, Minneapolis; University of Southern 
Mississippi, Hattiesburg; Rolla Library, University of Mis- 
souri, Rolla; Montana College of Mineral Science and 
Technology, Butte; D. L. Love Library, Nebraska Geologi- 
cal Survey at University of Nebraska, Lincoln; University 
of Nevada, Reno; University of New Hampshire, Durham; 
J. C. Dana Library, Rotgers beta DR vu N. J.; 
New Mexico Institute of Mining and T ology, , Socorro; 
Columbia University, New York, N.Y.; D. H. ] Library, 
North Carolina State University, , Ralei h; Frity Library, 
University of North Dakota, orks; Ohio State 
University, Columbus; University of Oklahoma, Norman; 
Multnomah County Library, Portland, Oreg.; Pennsylva- 
nia State University, University Park; University of 
Rhode Island, Kingston; University of ‘South Carolina 
Undergraduate Library, The Horseshoe, Columbia; South 
Dakota School of Mines and Technology, Rapid City; City; 
Tennessee State 3 and Archives, Nashville; Main 
Library Universi d of Texas, Austin; Marriott Library, 
University of U Salt Lake City; Bailey Library, Uni- 
versity of Vermont, Burlington; Virginia Polytechnic Insti- 
tute, Blacksburg; University of Washington, Seattle; West 
Virginia University, Morgantown; Memorial Library, Uni- 
versity of Wisconsin, Madison; University of Wyoming, 
Laramie; and University of Puerto Rico, Mayaguez. 

?Supervisory physical scientist, Branch of Foreign Data. 

*Where necessary, values have been converted from 
Canadian dollars (CAN$) to U.S. dollars at the rate of 
Can$1.17=US$1.00, the average exchange rate for the 


year. 
Does not include the value of uranium production, 
which is not available. 
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The Mineral Industry of Chile 


By Pablo Velasco! 


In 1980, Chile maintained its position as 
the second largest market economy produc- 
er of copper after-the United States. Chile 
has the largest share of the world’s known 
and probable copper reserves, estimated at 
97.0 million tons or 20%. It also ranks 
second in output of molybdenum with 24% 
of the world’s reserves after the United 
States and third in iodine production after 
the United States and Japan. In addition, 
Chile is a significant producer of vanadium, 
rhenium, selenium, and lithium. According 
to Chile’s Oficina de Planificación Nacional 
(ODEPLAN), the real gross domestic prod- 
uct (GDP? continued to expand, increasing 
to 6.5% in 1980, compared with the 5.3% 
average for Latin America and the 1.5% 
average growth of developed countries. 
Measured in 1977 dollars, the GDP grew 
from $15.6 billion in 1979 to $16.7 billion in 
1980. Inflation declined to 31% in 1980. 
Exports of $4.8 billion represented an in- 
crease of 28% over the previous year's 
value. The relative importance of copper, 
Chile's major export, has been declining as 
a percentage of the total exports, dropping 
to 46% in 1980 compared with 82% in 1973, 
indicating diversification of the export sec- 
tor. 

Revenues from the mining sector, mainly 
copper, will continue to be the country's 
single most important long-term source of 
foreign exchange earnings. Mining sector 
revenues are expected to steadily decline as 
new forms of export production enter the 
scene. 

Since the enactment of Chile's Foreign 
Investment Law in July of 1974, 655 individ- 
ual investment projects have been authoriz- 
ed, and 554 projects entailing $4.1 billion in 
direct foreign investment are still in plan- 
ning or have already materialized. Ameri- 
can interests account for 151 of these proj- 
ects representing 83.3% of the authorized 
total value. Only 23 of the 554 projects 


involve the mining sector. Investment in 
three copper projects, The Anaconda Com- 
pany in Los Pelambres, Exxon Minerals 
Corp. in Disputada de Las Condes, and 
Falconbridge Nickel Mines Ltd. in Quebra- 
da Blanca, is estimated to total $3.2 billion. 
There are currently 12 prospecting projects 
being carried out by 15 foreign companies, 
which are exploring for copper, gold, zinc, 
lead, barite, coal, silver, and tin. Although 
the amount of capital invested is small, 
these projects could open future opportuni- 
ties for large-scale mining. 

As of the end of 1980, firms representing 
40 different countries had either made di- 
rect investments or had them pending. The 
largest investor was the United States, with 
almost $3.3 billion or 80.0% of the approved 
total, followed by Canada with $259.9 mil- 
lion or 6.4%; Panama, 2.9%; Great Britain, 
2.6%; the Federal Republic of Germany, 
1.8%; and Japan, 1.4%. 

A disappointing development in the min- 
ing sector in 1980 was Noranda Mines Ltd.'s 
decision not to go ahead with the Andocollo 
project. This decision cut potential invest- 
ment by $400 million and made it unlikely 
that Chilean annual copper production will 
exceed 1.5 million metric tons during this 
decade. 

Government Policies and Programs.— 
The Chilean Government still exercises 
widespread control over the mining indus- 
try through the State copper mining compa- 
ny, Corporación Nacional del Cobre de Chile 
(CODELCO-Chile), and the State industrial 
holding company, Corporación de Fomento 
de la Producción (CORFO), which controls 
various relatively small enterprises. Six 
large State-owned enterprises dominate the 
Chile mineral industries: (1) CODELCO pro- 
duces 85% of the country's copper; (2) 
Empresa Nacional de Minería (ENAMD 
manages a number of medium- and small- 
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size mines and smelters; (3) Cia. de Acero 
del Pacifico S.A. (CAP) operates the coun- 
try's largest iron ore mines and its only 
major steel refinery; (4) Empresa Nacional 
del Carbon S.A. (ENACAR) is the main 
producer of coal in Chile; (5) Empresa Na- 
cional del Petróleo (ENAP) controls all 
exploration and production of oil and natu- 
ral gas; and (6) Sociedad Quimica y Minera 
de Chile (SOQUIMICH), the parent organi- 
zation of all of Chile’s significant nitrate 
mines and refineries, also produces iodine, 
lithium, sodium, and potassium sulfate. 

The economic policies currently in effect 
in Chile have encouraged development of 
the private sector economy. Direct private 
foreign investment is of central importance 
to current Government economic policy and 
plans. Accordingly, regulations have been 
streamlined and liberalized, and foreign 
and domestic investments have been placed 
on a more equal footing. Except for those 
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sectors already occupied by State corpora- 
tion monopolies, foreign investment is per- 
missible and welcome. Foreign investors are 
waiting for the final wording of the new 
mining code, which is expected to be 
announced in June or July 1981. 

In the minerals field, the State remains 
the principal producer, and the country’s 
new constitution specifically exempts min- 
eral resources from normal private proper- 
ty rights, reserving the country’s mineral 
wealth as the exclusive patrimony of the 
State. The constitution, however, does envi- 
sion a mineral concession regime for private 
sector mineral exploitation. This is to be 
defined in the new mining code. A draft has 
been submitted to the President. The new 
mining code will not cover lithium, petro- 
leum, rhenium, thorium, or uranium, which 
are already governed by special regu- 
lations.* 


PRODUCTION 


Copper production stayed close to the 
1979 level. Production rose from 1,060,600 
metric tons in 1979 to 1,067,700 metric tons 
in 1980, although blister copper production 
declined by 17%. CODELCO-Chile is the 
principal producer, and the private sector 
currently accounts for some 200,000 metric 
tons per year. Owing to El Indio, St. Joe 
Mineral Corp.'s copper mine, gold produc- 
tion jumped 100% in 1980 and should in- 
crease in 1981. El Indio will also produce 
copper and silver. Production declined in 
iron, zinc, barite, sodium nitrate, salts, and 
marble, but increased in all other mineral 
products. Production of molybdenum in 
1980 rose to 13,668 metric tons of fine 
molybdenite and 100.5 metric tons of metal 
doré. 

Chile produces vanadium from magnetite 
iron ore as a byproduct from the slag from 
the steel production. Iron ore production 
increased 12% to 8.6 million metric tons 
compared with that of 1979, while steel 
production increased 8% to 695,000 metric 
tons compared with 1979 output. Domestic 
consumption reached 72% of the total out- 
put, and the remainder was exported. 

Molybdenos y Metales S.A. (Molymet) 
began extracting rhenium in the later half 
of 1980, and CODELCO now markets rhe- 
nium as an individual product. Production 


was 80 to 100 kilograms per month. Seleni- 
um production at Chuquicamata and ENA- 
MI's refinery accounted for 17,000 kilo- 
grams in 1980, of which 9,600 kilograms 
were exported to the United States. Cement 
production increased 14% to 1.8 million 
metric tons compared with 1979 output. 
Coal production declined 19% to 778, 000 
metric tons in 1980 compared with 1979 
output. Crude petroleum output increased 
58% to 12 million gallons in 1980 compared 
with 1979 production. 

Chile's largest worker strike since the 
1973 military coup continued at El Teniente 
copper mine as more than 10,000 mine 
workers stayed away from their jobs. The 
strike, which began midnight April 21 and 
continued to the middle of July 1981, involv- 
ed eight mine workers' unions protesting 
poor wages. Government officials estimated 
that the work stoppage is costing $1 million 
per day and has cut mine production by 
about 25%. Under current labor laws draft- 
ed by the military in 1979, Government- 
owned companies could begin hiring tempo- 
rary workers after 30 days and could perma- 
nently replace striking workers after 59 
days. Record copper production during the 
first quarter should limit the strike's effect 
on supplies or price. 


THE MINERAL INDUSTRY OF CHILE 


Table 1.—Chile: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 


METALS 
Copper: 
Mine output, metal contents 
Metal: 
Smelter, primar 


Refined:5 
Fire, primary refined 
Electrol /;«;ẽ— ERN 


fr see Lees 
Gold, mine output, metal content _ troy ounces. . 
Iron and steel: 
Ore and concentrate: 
Gross weight |... thousand tons_ _ 
Iron content do- 


Pigiron ns nnua LA do... 


Ferroalloys: 
Ferromanganese _______________~- 
Silicomanganese |. 
Ferrosiliſtſo“nn-wꝰ-vꝰvTn 
/;*V k: 


Crude steel... thousand tons 
Semimanufactures (hot- rolled) 
Lead, mine output, metal content 
Manganese ore and concentrate 


Mercur 76- pound flasks_ _ 
Molybdenum, mine output, metal content 
Selenium _ - -----—-------—- kilograms_ _ 
Silver thousand troy ounces. . 


Vanadium, mine output, metal content 
Zinc, mine output, metal contennnrtt 


NONMETALS 


Borates, crude, natural (ulexite) ___________ 
Cement, hydraulic -- -—- th 


Clays: 
Kaolin scii 
er (unspecified) _._._____________ _ 
Diatomite_________________________ 


e Lo AAA é 
Iodine, elemen tl 
Lime, hydraulic .... thousand tons 
Nitrogen: Natural crude nitrates: 

Sodium ----------------------—-— 

Potassium enriched -——-------------—- 
Phosphates: Guano 
Pigments, mineral, natural: Iron oxide 
Potash, K3O equivalent 
Pumice (includes pozzolan). - - ------------ 
Quartz, common ____________._-___-__ 
Salt, all types- - - - ------------------- 

ium compounds: 

Sodium carbonate 

Sodium sulfate o oen eeu 


Sulfur: 


ined eds 
Calche ⁵ ⁰ 88 


See footnotes at end of table. 


1976 


1.005, 200 
856,300 


141,700 
490,300 


632,000 
129,172 


491,415 
127,565 
16,107 
6,941 
14,859 
98,681 
158,195 
427,766 


9,000 
42,891 


11,794 
423 


1977 


1,056,200 
888,400 


144,400 
531,600 


676,000 
116,376 


17,656 
4,670 
432 


4.267 
283 
3,168 
886 
8,604 
548 
395 
7116 
18,001 
20 
710,937 
8,297 
8,461 
860 
3,918 


65,038 
4,248 
71,123 


95,112 
11,086 
480 
2,452 
147,104 
1 


1,856 
620 


482,110 
8 


169,771 
424, 165 


9,900 
44,358 


11,918 
1,413 


4.967 
26,942 
28, 662 


60,571 
427 


1978 


1,035,500 
927,400 


151,900 
597,200 


182,422 
544 


1.177 
48,117 
80,986 

5,008 

903 


174,143 
48 


194,443 
393,499 


10,800 
45,783 


2,188 
7,552 


13,520 
18,109 
20,709 


52,338 
432 


1979 


1,060,600 
946,900 


161,800 
617,700 


119,500 
111,405 


1,526 
4,634 
611 


5,221 


226,767 
3,049 
1,353 


59,222 
129,829 
163 

133 


162,482 
94,917 
2,110 
635 


461,200 
154,100 


2,090 
15,000 
220,088 
141,079 
589,845 


10,800 
69,000 


2,300 
3,882 


11,605 
65,290 
21,281 


104,182 
850 
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1980P 


1,067,700 
953,100 


147,100 


810,700 
219,773 
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Table 1.—Chile: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980 
MINERAL FUELS AND RELATED MATERIALS 
A , bituminous and lignite_ _ thousand tons 1,300 1,342 1,148 957 778 
e: 
Coke vb' en do- 214 e215 e215 2190 NA 
Gashous e do... 5 5 5 NA 
Gas, natural: 
Gross million cubic feet. 248,318 237,273 217,776 250,000 €240,000 
Marketed _________________ - do... 141,858 133,857 123,588 138,094 *135,000 
Natural gas liquids: 
Condensate ___ thousand 42-gallon barrels... 686 746 656 674 s 
Natural gasoline_ - - -— -- -----—-- do— 918 1,020 920 1,200 *1,150 
Liquefied petroleum gas do... 2,887 2,971 3,076 2,971 22, 
Total: eor ete ia do— 4,491 4, 787 4,652 4,845 4,600 
Petroleum: 
Crude core e do... 8,371 7,119 6,281 7,561 €7,000 
Refinery products: 
Gasoline: 
Aviation do... 75 98 106 129 *130 
Motor do— 8.091 7,880 8,488 8,755 28, 800 
Jet fſuůe !!!!! do... 937 1,080 1,082 1,282 €1,300 
Keros ine do- 2,843 2,666 2,670 2,681 *2,100 
Distillate fuel oil . . . do... 6,386 6,535 6,736 7,411 7, 500 
Residual fuel oil do—— 7,712 9,315 10,182 11,188 *11,200 
Other: 
Liquefied petroleum gas do (9) 2,506 2,616 2,700 2,700 
Unspecified ___________ do... 5,286 1,268 1,558 *1,500 *1,500 
Refinery fuel and losses do... 1,251 1,233 1,233 r 61,300 *1,400 
Total. z ER do— $2,581 32,581 34,671 36,946 €37,230 
*Estimated. Preliminary. "Revised. NA Not available. 


1Table includes data available through July 15, 1981. 


2In addition to the commodities listed, pyrite is also produced, but available information is inadequate to make reliable 


estimates of output levels. 


Figures are the nonduplicative copper content of ores, concentrates, precipitate, metal, and other copper-bearing 
products measured at the last stage of processing as reported in available sources. 
Figures are total blister and equivalent copper output including that blister subsequently refined in Chile and copper 


produced by electrowinning. 


5Figures are total refined copper distributed into two classes according to method of refining. 


SExcludes castings. 


"Estimated on the basis of reported vanadium content of vanadiferous slags imported by the United States from Chile. 
*Includes natural sodium sulfate and anhydrous sodium sulfate, coproducts of the nitrate industry. 


?Included in Unspecified. 


TRADE 


Chile's current account balance of pay- 
ments has been in deficit for several years. 
In 1980, the current account deficit was $1.6 
billion; the increase over that of 1979, much 
more than $400 million, was attributable to 
rapidly rising consumer good imports. The 
Central Bank of Chile projects the current 
account deficit to rise to $2.24 billion in 
1981. The 1980 foreign trade figures contin- 
ued to reflect the upward trend evident 
since 1975. Exports reached $4.82 billion, up 
28.0% over 1979 value. Exports from every 
sector of the economy increased, especially 


those from the nontraditional mining and 
traditional industrial areas. Imports reach- 
ed $5.82 billion compared with $4.2 bil- 
lion in 1979, a growth rate of 38.0%. Al- 
though the 33.3% rise in the combined total 
of Chile’s international trade reflected a 
slowdown over the nominal rate of growth 
experience in 1979, combined export and 
import trade with the United States grew 
more than twice as rapidly as in 1979 and 
accounted for 20.4% of Chile’s total mer- 
chandise trade. | 

The share of copper in total value exports 
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declined from about 82.2% in 1973 to 45.7% 

in 1980. In value terms, copper exports 
increased 22.3%, partly as a result of world 
prices rising 10%. The value of other tradi- 
tional exports (iron ore, nitrates, iodine, 
molybdenum, etc.) increased 32.8%. Major 
items contributing to this favorable per- 
formance were nontraditional minerals, 
which as a class rose 164.3% in value to 
$243 million, including a $102.6 million 
increase in precious metals. 

In the mining sector, the volatile, now 
weak, copper price is the key determinant 
of the nominal value of exports. Pending 
investment projects, however, demonstrate 
the potential for enormous increases in 
mineral exports later in the decade. As an 
economic category, imports have probably 
been the most affected by Chile’s free mar- 
ket policy, owing to the reduction to 10% of 
its tariff barriers. In spite of the increase in 
international oil prices, crude oil imports 
increased only $3.5 million, from $811.2 
million to $814.7 million. The 60.4% in- 
crease in domestic production permitted a 
20.7% reduction in volume of imported 
crude oil. Foreign trade was maintained 
with more than 105 countries; over 3,000 
products were exported. The principal coun- 
tries importing Chilean goods were the 
Federal Republic of Germany (12.3%), the 
United States (12.2%), Japan (10.4%), and 
Brazil (9.3%). Fording Coal Ltd. of Calgary, 
Canada, has agreed to supply CAP, the 
Chilean State-owned steelmaker, with 1.5 
million metric tons of metallurgical coal 
over the next 8 years. The shipments will 
begin this year. Fording’s contract is said to 
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be worth in excess of $2.6 million in 1981 
terms. Fording is 60% owned by Canadian 
Pacific Enterprises Ltd. and 40% by Van- 
couver’s Cominco Ltd. 

Chile’s high rate of unemployment is 
declining. Higher oil prices are also part of 
the Chile economic problem. Moreover, 
Chile is fortunate in that the cost of petrole- 
um imports represents a less serious re- 
source drain. Petroleum consumption rose 
less than 1% during 1980. In addition, 
petroleum self-sufficiency averaged 36.3% 
of consumption, up from 24% in 1979, thus 
limiting oil imports to $814.7 million, a 
negligible 0.4% increase, despite a 31% rise 
in unit value. 

Copper production maintained its 1979 
level, approximately 1.07 million metric 
tons, while average sale prices rose 10.4%. 
Output of molybdenum, gold, silver, and 
other minerals increased considerably be- 
cause of new investments and higher inter- 
national prices. In the energy field, oil 
production increased by 60.4%, while that 
of natural gas production decreased slight- 
ly. Coal production declined 18.7% as a 
result of the streamlining of operation by 
ENACAR. In 1980, Empresa Nacional de 
Electricidad, S.A. (ENDESA), continued de- 
velopment of the 300-megawatt Antuco hy- 
droelectric plant and the Colbán Machicura 
490-megawatt first-stage plant, which is 
scheduled to come online in 1985. 

Copper remains the major Chilean export 
by far, but has been declining as a percent- 
age of the total. The value of other tradi- 
tional exports (iron ore, nitrates, iodine, and 
molybdenum) increased 32.8%. 


Table 2.—Chile: Value of principal mineral exports 
(Million U.S. dollars) 


Variation 1979-80 
1978 1979 1980 V alus of Percentage variation 
variation From Of total 
1979 1980 

Copper ___________________ 1,201.5 1,799.6 2,200.4 400.8 22.3 45.7 
J V 79.6 110.4 157.6 47.2 42. 3.3 
Nitrates and iodine___________ 46.8 58.4 89.2 30.8 52.7 19 
Molybdenum ______________ 41.3 93.5 229.0 35.5 18.3 4.8 
Total principal mineral exports _ 1,875.2 2,161.9 2.676.2 514.3 23.8 55.6 
Total value of all exports __ 2,407.8 3,763.4 4818.1 1,054.7 28.0 100.0 


Source: Indicadores de Comercio Exterior Central Bank. 
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COMMODITY REVIEW 


METALS 


Copper.—The production of copper in 
Chile in 1980 rose to 1.07 million tons 
compared with 1.06 million in 1979, a 1.0% 
increase. The large-scale mines showed a 
0.6% decrease in production between 1979 
and 1980. The medium- and small-scale 
mines, on the contrary, showed a 11.5% 
increase in production in the same period. 
Chile’s copper output during 1981 is ex- 
pected to rise to 1.08 million tons, according 
to the country’s officials. The increase will 
result from production at Las Cascadas and 
Manto Verde Mines of Pudahuel Mining 
Co., El Indio, and Mantos Blanco’s new 
expansion, as all three mines have recently 
come onstream. CODELCO-Chile, which ac- 
counts for 84% of the country’s total output, 
reported earnings of $401 million in 1980 
compared with $467 million for 1979. 

In 1980, CODELCO-Chile produced 
904,513 tons of fine copper. The Chuquica- 
mata Div. produced 56.5% of the total, El 
Teniente 29.4%, El Salvador 8.3%, and 
Andina 5.8%.4 CODELCO-Chile recently 
announced a capita] investment program of 
$1.84 billion for the next 5 years, compared 
with $1.04 billion between 1974-80. This 
expenditure is to be divided among the four 
divisions of the company (Chuquicamata, El 
Teniente, Andina, and El Salvador) for the 
expansion of ore treatment capacity and 
maintenance of current production, admin- 
istrative, and other projects. Present pro- 
duction level maintenance will receive the 
most part of the investment owing to the 
declining copper content of mined ore, 
which now averages 1.7% but is being 
forecast to fall to 1.0% in the next 25 years. 
CODELCO-Chile expects to maintain pro- 
duction at an average of 940,000 tons of fine 
copper per year for the next 5 years. 

Another problem that these investments 
are expected to overcome is the increasing 
hardness of the mined ore. Emphasis is 
being placed on an energy-saving technolo- 
gy that will allow production at lower costs, 
on the substitution of alternative fuels for 
petroleum, and on environmental control. 

Chuquicamata’s investments planned for 
the next 5 years amount to $877 million 
distributed as follows: 1981 primary crush- 
ing plant ($68.3 million), new tailings dam 
construction (first stage, $18.4 million), de- 
velopment of the first phase of a smelter 


($45.5 million), the Tocopilla Generating 
Unit No. 12, ($46.6 million), and the conver- 
sion of Tocopilla energy production from 
petroleum to coal ($80.6 million). These 
investments are expected in the near future 
because of the decline in copper content of 
mined ore from the present 2.21% to 1.66% 
in 1985. Production levels are expected to be 
maintained at 510,000 tons of fine copper 
each year throughout the 198008. 

El Teniente, producing 260,000 tons of 
fine copper per year, is expected to have an 
investment of at least $734 million to main- 
tain the same production through 1986. As 
the copper content of the ore decreases to 
1.44% from the current 1.54% and being 
faced with harder ore, CODELCO-Chile is 
studying the feasibility of increasing pro- 
duction from 62,000 to 80,000 tons per day 
by 1986, and to 110,000 tons by 1990. The 
most important investments to be made by 
1985 are as follows: Construction of infra- 
structure to mine areas that contain about 
220 million tons of reserves ($36.1 million); 
purchase and installation of new equipment 
to develop, mine, and transport the ore from 
these new areas ($14 million); construction 
of new infrastructure and purchase of new 
equipment for processing ore extracted 
from the primary crushing plant at level 
Teniente 6 with a capacity of 25,000 tons per 
day ($31.7 million); the continuation of the 
Colihues dam project for tailings discharge 
($24 million); and the construction of a new 
ore processing plant located at Barahona 
($216 million). At Andina, which has a 
copper content that is expected to remain at 
1.2% over the next 5 years, an investment 
of $99 million is planned to stabilize copper 
production at the current 53,000 tons of fine 
copper per year through 1985. The most 
important investments to be made are the 
expansion of production capacity of the 
mine and processing plant from 14,000 to 
20,000 tons of ore per day ($43 million), 
construction of new infrastructure for the 
exploitation of the second production level 
($13.6 million), and the cor3truction of Los 
Leones tailings dam ($13.7 million). 

El Salvador investments planned are ex- 
pected to reach $130 million, maintaining 
production at the current 77,000 tons of fine 
copper per year through 1985, with a copper 
content of the ore decreasing to 0.99% from 
the present 1.22%. The investments plan- 
ned for this mine are 30% expansion in ore 
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processing plant capacity ($18.5 million), of 
which $12 million is programed between 
1980 to 1985. Foreign companies have also 
stepped up investment in Chilean copper 
deposits that are expected to be brought 
onstream in the mid-1980's. Exxon Minerals 
Co. in Disputada de Las Condes, The Ana- 
conda Company in Los Pelambres, and 
Falconbridge Nickel Mines in Quebrada 
Blanca, have all made sizable investments 
for exploratory studies and construction of 
ancillary facilities. 

Another mine, Lo Aguirre owned by the 
Chilean firm Sociedad Minera Pudahuel 
S.A., began operations in 1980. It is ex- 
pected to produce 17,000 tons of copper per 
year. Lo Aguirre is not the only venture of 
Sociedad Minera Pudahuel. Last July the 
company acquired the Sagasca Mines for 
$37 million (previously owned by Continen- 
tal Copper Corp.). The Sagasca operation 
was renamed Las Cascadas and is expected 
to produce 23,000 metric tons per year of 
copper concentrate. In addition, Minera Pu- 
dahuel bought a 50% interest in Compania 
Minera Manto Verde, a Chilean-owned cop- 
per deposit. A $60 million investment to 
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develop this copper oxide ore body near 
Chanaral is now under way. This operation 
could also produce 50,000 pounds per year of 
uranium oxide (yellow cake). It was report- 
ed that Minera Pudahuel is negotiating 
with the U.S. firm AMAX Inc. for the 
purpose of a joint venture grass-roots, base- 
metal exploration effort. A disappointing 
development in the mining sector in 1980 
was Noranda’s decision not to go ahead with 
the Andacollo copper project. That decision 
has reduced the potential investment in 
mining by $400 million and cut deeply into 
plans for future national production levels. 
There is a good possibility that Andacollo 
will be offered for sale to the private sector 
sometime after the issuance of the new 
mining code. Chilean companies have 
bought 55% of the shares in the El Toqui 
mining company from the West German 
Metallgesellschaft group. El Toqui is spend- 
ing $17 million to develop its Aisen Mine in 
southern Chile, where ore reserves amount 
to more than 800 million metric tons of 
2.5% copper, 13% zinc, and 0.22 ounce of 
gold per metric ton. 


Table 3.—Chile: Copper production, by sector and company 
(Thousand metric tons of fine copper) 


LARGE MINES (CODELCO) 


Chuquicamata _———---------------------—-——— 
El SalvadóotE. ß ERU IS vus esci 


Mantos Blancos- ______________________--__-__ 
Empresa Nacional de Minería (ENAMI) -----------—- 
papuana de Las Condes 


TRevised. 
Source: Comisión Chilena del Cobre. 
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Table 4.—Chile: CODELCO-Chile copper output, by product 
(Metric tons of fine copper) 

Product 1976 1977 1978 1979 1980 
Electrolytic_______________-__--__-_- 382,096 422,116 460,852 477,814 505,873 
Fire-refined____________________-__- 116,686 120,742 117,265 131,706 121,022 
Blisteerkrrrrr 172,599 150,795 134,227 139,368 115,321 
Concentrattte 182,711 199,059 164,151 161,311 162,297 

Total__________________________ 854,092 892,712 876,495 910,199 904,513 


Source: CODELCO-Chile. Chilean National Copper Corp., 1980 profile booklet. 


Iron Ore.—During 1980, CAP decreased 
its shipments from the higher tonnages of 
the past 2 years to a total (iron ore and 
pellet) of 8.6 million metric tons, of which 
3.2 million tons were pellets. 

CAP iron mines are located in the Co- 
piapó, Vallenar, and Coquimbo zones of 
northern Chile and currently have an iron 
ore capacity of some 11.0 million metric 
tons per year. The production from these 
mines is exported to other countries and is 
consumed in Chile, principally at CAP Hua- 
chipato steel plant in Region VIII (Concep- 
ción) in the south. CAP's major source of 
iron ore comes from the Santa Fé, Algarro- 
bo, and El Romeral Mines. 

Chile has 900 million metric tons of prov- 
en iron ore reserves and an additional 2 
billion metric tons of probable reserves with 
62% average iron content. The ore contains 
substantial sulfur and phosphorous impuri- 
ties. 

Iron ore is shipped from CAP's own 
mines, principally from the El Romeral 
Mine (which formerly belonged to Bethle- 
hem Steel Corp.) but also from CAP's new 
pellet plant at Huasco. Around 1 million 
metric tons per year of this is shipped to 
the Huachipato steel plant, and the remain- 
der (about one-third of which is pellet) is 
shipped to export markets in Japan, the 
United States, Argentina, and Europe. 
There are plans to expand raw materials 
unloading and handling facilities at the 
plants. Investments on the order of $60 
million are expected by 1983. Projected 
appropriations include $15 to $20 million in 
the E] Romeral Mine, $7 to $10 million in 
Los Colorados Mine, and $30 million for 
new technology.5 

Iron and Steel.—The 35-year-old CAP, 
Chile's principal steel producer, owns the 
Huachipato steel plant and the Huasco 
pellet plant. The steel plant has two blast 
furnaces with 750,000 metric tons per year 
raw steel capacity, which will be increased 
to 1.1 million metric tons per year by 1984. 
The pellet plant has a capacity of 3.5 mil- 
lion metric tons per year of self-fluxed 
pellets. Plans are to expand the complex to 


3.8 or 3.9 million metric tons per year by 
1983 using an energy-saving Allis Chalmers 
heat recovery system that uses coal instead 
of oil and exchanges lime hydrate for cheap- 
er varieties. CAP was transformed into a 
holding company divided into seven wholly 
owned subsidiaries. These companies will 
each be completely independent. These 
seven subsidiaries include three that had 
already been created plus four new ones. 
The three older divisions are Compania de 
Acero de Rengo, which operates the smaller 
Rengo steel plant in Region VI (Rancagua); 
Manganesos Atacama S.A., producer of fer- 
rous manganese; and Pacific Ores and 
Trading Co., marketer of CAP’s iron ore and 
pellet production. The two largest subsid- 
iaries of the four new divisions are Sociedad 
Anónima Siderúrgica, which produces steel 
at the Huachipato plant in Region VIII 
(Concepción), and Sociedad Anónima Min- 
era, which mines iron ore and operates the 
Huasco pellet plant in Region III (Copiapó). 
The other two are Sociedad Anónima Com- 
mercial, which will market steel output, 
and Sociedad Anónima Abastecedora, 
which will act as purchasing agent, on a 
commission basis, for the other divisions. 
The Huachipato work's location is very 
favorable from the point of view of raw 
material supplies. It is only 30 to 40 kilome- 
ters from Chile's largest coal reserves—the 
Lota and Schwager Mines in the Arauco 
coalfields, which provide 60% of the work's 
needs. The remainder comes from the Unit- 
ed States. 

Manganese.—Manganese mining in Chile 
dates back to the turn of the century. 
Current production is approximately 28,000 
metric tons per year in concentrates, basi- 
cally from one small enterprise, Mangane- 
sos Atacama S.A. The primary use of the 
manganese produced is in domestic steel 
production. No significant changes in the 
current level of production are foreseen. In 
1979, Manganesos Atacama’s plant at Guay- 
acán processed 11,500 metric tons of ore and 
obtained 4,593 metric tons of ferroman- 
ganese and 102 metric tons of manganese 
dioxide. Production of manganese mainly 
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from Atacama, in northern Chile, increas- 
ed 10% in 1980 while the average grade 
dropped from 34.5% to 32.6%. 
Molybdenum.—During 1980, molybde- 
num production reached 13,668 metric tons, 
slightly higher than the 13,559 metric tons 
produced in 1979. CODELCO-Chile is the 
only producer of molybdenum in the coun- 
try and continues to be the third largest 
producer in the world. CODELCO’s molyb- 
denum production sources are distributed 
as follows: Chuquicamata Div. was responsi- 
ble for 68% of total molybdenum produc- 
tion; El Teniente Div., 17%; El Salvador 
Div., 10%; and Andina Div., 5%. Molybde- 
num shipments for 1980 totaled 14,841 met- 
ric tons, a 24% increase compared with that 
of 1979, valued at $331.4 million, a decrease 
in value from the $334.2 million registered 
in 1979. The molybdenum shipments in- 
creased 30.4%, but the product yielded low- 
er returns because the price of molybdenum 
dropped sharply. By contrast, the metal 
doré and other byproducts showed an in- 
crease both in prices and shipments, which 
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resulted in higher income amounting to 
$32.5 million. CODELCO's El Salvador Div. 
is concentrating its efforts on molybde- 
num as its copper ore grade declines. In 
the future, however, new producers may 
emerge, since there is significant molybde- 
num potential in at least three of the new 
projects planned for the near future—Los 
Pelambres (Anaconda), Quebrada Blanca 
(Falconbridge and Superior), and Andacollo 
(formerly Noranda). According to Chilean 
sources, molybdenum  byproducts from 
CODELCO's copper mines are decreasing 
steadily, and copper ore grades will force a 
sharp downturn in molybdenum production 
between now and 1985. CODELCO is build- 
ing a 60,000-metric-ton-per-year molybde- 
num roaster at Chuquicamata, which will 
be ready for startup by mid-1982 and will 
process all of CODELCO's molybdenum out- 
put. CODELCO currently has a toll conver- 
sion contract with Molymet in Chile where 
about 42% of its production is processed, 
and the remaining concentrates are sent 
abroad for processing. 


Table 5.—Chile: CODELCO-Chile output of byproducts 


(Metric tons) 
Byproduct 1976 1977 1978 1979 1980 
Fine molybdenum contaneeuuulll 10,899 10,937 13,196 13,559 13, 650 
JJJJJJJCöÜͤÄ˙—˖¹00V0öéo W y y dy s ĩͤ . LL 92.1 113.1 106.3 99.3 100.5 


Source: CODELCO Chile. Chilean National Copper Corp., 1980 profile booklet. 


Precious Metals. —Chile's gold and silver 
production comes not only from gold mines 
but also as byproducts of copper mining and 
refining. The spectacular production of gold 
in 1980 at El Indio Mine by Cia. Minera San 
José, a subsidiary of St. Joe Minerals Corp. 
of the United States, coincided with a period 
of record gold prices. 

During 1980, high-grade ore (11.5 ounces 
of gold and 4.6 ounces of silver per metric 
ton, and 2.63% copper) from St. Joe's El 
Indio Mine, containing approximately 
93,000 troy ounces of gold was shipped 
directly to ASARCO Incorporated in the 
United States, Norddeutsche Affinerie in 
the Federal Republic of Germany, and So- 
ciété Générale des Minerais in Belgium 
without further processing at the mine. 
Profits from this mine were exceptionally 
high because of the selective mining of high- 
grade ore. Development of the mine and 
mill complex will proceed toward its sched- 
ule to startup in the third quarter of 1981. 


Meanwhile, a shipment of gold-bearing ore, 
which requires no processing at the mine, 
will continue. The shipments are expected 
to contain in excess of 100,000 troy ounces of 
gold. Proven reserves at yearend 1980 were 
sufficient to permit more than 1 year of 
gold-bearing ore shipments. El Indio mill 
will have an estimated daily capacity of 
1,400 tons of ore. In 1982, the operation 
should yield over 175,000 troy ounces of 
gold, 1.5 million troy ounces of silver, and 
13,000 tons of copper. St. Joe intends to 
form ventures with other international 
mining companies, as well as Chileans, to 
explore and possibly develop other pros- 
pects. In December 1980, St. Joe reached an 
agreement with Preussag A.G. of the Feder- 
al Republic of Germany and Chilean com- 
panies Empresa Pesquera Eperva S.A. and 
Pesquera Indio S.A. to form the first of 
these ventures. After final agreements 
are reached, this group will proceed with 
drilling and underground exploration to 
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evaluate further the Sancarrón prospect, 
which is located about 12 kilometers north 
of El Indio. St. Joe, Preussag, and the 
Chilean companies will each hold a 20.9596 
interest in the venture, and the remainder 
will be held by other private investors. 

CODELCO produces gold as a byproduct 
of copper metal doré and anode slimes. 
Production in 1980 was 26,500 troy ounces 
compared with 24,400 troy ounces in 1979. 
Chile's total gold production in 1980 was 
219,773 troy ounces, an increase of 97% over 
that of 1979. 

Uranium.—According to Decree Law 
2886 of November 1979, the responsibility 
for development, exploration, exploitation, 
and processing of natural radioactive min- 
erals falls under the Comisión Chilena de 
Energía Nuclear (CCEN). Uranium is not 
mined anywhere in the country, although 
prospecting is carried out, particularly in 
northern Chile. In view of the availability of 
coal, oil, and hydroelectric power, nuclear 
energy is unlikely to form a major source of 
power for Chile in the foreseeable future. 
However, as part of the CCEN energy devel- 
opment program, a 600-megawatt nuclear 
powerplant is under study with assistance 
of the Empresa Nacional de 
Electricidad S.A. and Companía Chilena de 
Electricidad. Chile is planning a uranium 
recovery plant for its Chuquicamata copper 
mine. Production is being estimated at 40 to 
60 tons per year of uranium oxide. CCEN is 
waiting for permission from Chuquicamata 
before building the plant. 

A spokesperson for Minera Pudahuel said 
that the new Las Cascadas copper mine in 
Chile will start production of uranium oxide 
at the rate of 50,000 pounds per year. The 
Las Cascadas Mine has an annual output 
capacity of 23,000 metric tons of copper per 
year and was purchased 3 months ago by its 
owners from Empresa Sagasca for $37 mil- 
lion. 


NONMETALS 


Cement.—Chile's cement production in 
1980 rose 14% to 1.6 million metric tons 
compared with 1.4 million metric tons in 
1979, of which 96% was domestically con- 
sumed leaving only 4% for export mainly to 
Bolivia and Ecuador. There are four cement 
plants in Chile: The British-owned Fábrica 
de Cemento El Melón S.A., a subsidiary of 
Blue Circle Industries Ltd.; Cemento Cerro 
Blanco de Polpaico S.A. plant, in which the 
main shareholder is Holderbank of Switzer- 
land; Cementos Bio-Bio S.A., Chilean own- 
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ed; and Industria Nacional de Cemento 
S.A., 82% owned by Blue Circle Industries 
Ltd. and 1896 private. The first two plants 
are in the process of doubling their capacity 
by 1983 to 1.3 million metric tons per year 
to meet the rising demand for cement by 
housing and industrial expansion and 
the Colbün hydroelectric project. Cement 
export will be either minimal or nonexist- 
ent for a long time to come. 

Iodine.—Chile maintained its position as 
the third largest iodine producer in the 
market economy countries after the United 
States and Japan. Iodine production in 
Chile is tied to nitrate production (although 
income from iodine is now as large as 
income from nitrates). Iodine output in 1980 
increased 8% to 2,600 metric tons over 1979 
production. SOQUIMICH has exclusive 
rights to mine nitrates and their byproducts 
in the country (mainly in the desert areas in 
northern Chile). In November 1979, SOQUI- 
MICH closed its Victoria Mine in Region I 
(Arica and Iquique Provinces) and reduced 
its activities to the Pedro de Valdivia and 
María Elena Mines in Region II (Tocopilla, 
Antofagasta, and El Loa Provinces) and the 
new iodine plant Coya Sur located at María 
Elena. The new technology and plants being 
installed and designed by Saline Processors, 
a U.S. consulting firm, will also help reduce 
the SOQUIMICH deficit. SOQUIMICH will 
begin production in mid-1981 at a new 
facility that will increase iodine production 
by 500 metric tons per year. Exports of 
iodine in 1980 were valued at $30.4 million, 
a 43% increase over the 1979 value of $17.4 
million. Iodine exports in 1980 went mainly 
to Europe (65%), the United States (19%), 
and Latin America (16%). 

Lithium.—Chile has an estimated 4.0 mil- 
lion metric tons of metallic lithium, 40% of 
the world's identified reserves, contained in 
brines located in the Salar de Atacama and 
Salar de Pedernales areas of the Atacama 
Desert. CORFO (the State-owned Chilean 
development corporation) and the Foote 
Mineral Co., a subsidiary of Newmont Min- 
ing Corp. of the United States, signed a 30- 
year contract forming a joint venture, So- 
ciedad Chilena de Litio Ltda., to exploit the 
lithium content of the brine deposit located 
beneath the 16,700 hectares of the Salar de 
Atacama, near Antofagasta (Region ID. 
CORFO owns 45% and Foote Mineral, 55%. 
The extraction plant is expected to produce 
up to 1,000 metric tons of metallic lithium 
per year. The investment necessary to de- 
velop this operation is estimated to be about 
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$30 million. Yearly revenues from this oper- 
ation are expected to reach $14 million at 
present lithium prices. SCL estimated that 
the plant will start production in 1984, at 
the rate of 5,500 metric tons of lithium 
carbonate per year. Any additional miner- 
als recovered in the processing (magnesium 
oxide, potassium chloride, etc.) will belong 
to the Government, which is also consider- 
ing a possible joint venture with Union Oil 
Co. for recovery of 400,000 metric tons per 
year of potassium oxide from the Salar de 
Pedernales. 

Nitrates.—The production of nitrates 
held fairly steady in 1980, while output of 
nitrate byproduct rose slightly. Mining of 
sodium and potassium nitrates, the major 
product in this sector, decreased 0.2% to 
620,400 metric tons. 

Sodium sulfate production increased 
2.0% to 70,100 metric tons. The value of 
nitrate exports was up 21% to $55.8 million 
in 1980 over $44.4 million in 1979. Nitrate 
exports in 1980 went to Europe (31%), the 
United States and Canada (35%), Latin 
America (25%), and Asia (9%). 

Other Nonmetals.—One of the highest 
mines in the world is producing sulfur at 
the 6,000-meter (19,700 feet) altitude in 
Chile, on the upper slopes of the dormant 
volcano of Aucanquilcha, locally known as 
The Devil’s Hill (near the Town of Amincha 
close to the Bolivian border). The ore is 
reported to contain 50% to 60% sulfur. 
After refining, the sulfur is used to manu- 
facture sulfuric acid for the vast copper 
mine at Chuquicamata. Front-end loaders 
load the ore into trucks; the ore is then 
transported down to the Angulo railroad 
station at 5,200 meters (17,000 feet) by an 
aerial tramway. The mine was originally 
developed in 1913 for the extraction of 
sodium nitrate for saltpetre manufacture. 

CORFO, through the Committee for Mix- 
ed Salts, has a second project for recovery of 
boron from the salts of the Salar de Ataca- 
ma. International tenders will be sought in 
1981. Reserves in an area known as the 
nucleus of the Salar de Atacama amount to 
4 million metric tons of lithium and 11 
million metric tons of boric acid together 
with 57 million metric tons of potassium 
and 26 million metric tons of magnesium. 


MINERAL FUELS 


Coal.—Coal production declined 18.7% in 
1980 to 778,000 metric tons following the 
trend begun in 1974. The principal cause 
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was over exploitation of the old mines 
worked by ENACAR, which has been clos- 
ing its less efficient operations. Production 
began to rise to previous levels at the end of 
1980. In 1981, the total coal mined is ex- 
pected to duplicate the amount registered in 
1979. Preliminary studies placed resources 
of subbituminous coal in the Magallanes 
Region XII at over 4 billion metric tons. 

This broad assessment encouraged COR- 
FO to form the Subbituminous Coal Com- 
mittee to carry out closer prospecting and 
feasibility studies to pinpoint those parts of 
the prospect for possible exploitation. It was 
concluded that the Pecket deposit, the Ries- 
co, and the Dorotea-Natales sectors were 
the most promising areas. At the beginning 
of 1980, the prospecting functions of EN- 
ACAR were transferred to the Subbitumi- 
nous Coal Committee. Reportedly, the Co- 
misión Nacional de Energía has engaged 
the services of Société Francaise d'Etudes 
Miniéres of France to carry out further 
technical and economic feasibility studies 
on the most favorable locations. The Pecket 
coal occurrences, not far from Punta Are- 
nas in Chile's far south near the Straits of 
Magellan, are the most promising. A pre- 
liminary study indicates that for an initial 
investment estimated at some $100 million, 
the two seams can yield about 2 million 
metric tons per year of coal over 25 years (or 
more). Compania de Petróleos de Chile S.A. 
(COPEC) presented a $3.5 million offer for 
CORFO’sPecket coal deposit in Magallanes. 
The $3.5 million offer, according to COPEC 
officials, will compensate the Government 
for costs incurred by CORFO and the Na- 
tional Energy Commission. 

Pecket will be exploited by Compania de 
Carbón de Chile, a newly created consor- 
tium consisting of COPEC, Northern Strip 
Mining Ltd., Davy McKee Corp. and K. 
Wardell and Partners. Before mining can 
begin, support infrastructure will have to be 
built, including roads, buildings, electric 
energy generating plants, and a port capa- 
ble of handling 40,000-metric-ton vessels. 
An initial investment of $50 to $60 million 
over the first 4 to 5 years is expected. 
Exploitation of the deposit will provide 
employment for 200 to 350 workers. Coal 
obtained from the Pecket deposit (4,500 
calories), with an extraction cost of $30 per 
ton, compares favorably with the cost of 
importing coal, $75 per metric ton with a 
6,000-calorie content. The Pecket deposit 
will be Chile's first open pit coal mine, 
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although it will also be exploited by under- 
ground methods. Chilean current coal pro- 
duction is 1 million metric tons per year. 
ENACAR has announced that there were 
no takers when the Schwager Coalfield was 
put up for auction to local and foreign 
bidders. ENACAR now has to decide what 
to do with the coalfields, which are exces- 
sively costly to operate. The work force had 
fallen from 15,000 in 1973 to 1,600 at the 
beginning of 1980. 

Petroleum and Natural Gas.—In 1980, 
production of crude oil increased to 1.9 
million cubic meters (12 million 42-gallon 
barrels), a 58% increase over 1979's output 
and equivalent to 3496 of total domestic 
consumption. New production was obtained 
from offshore wells that came onstream 
during 1979 and 1980. ENAP has been 
building offshore facilities to handle the 
larger output of crude oil and petroleum 
products, thus making further production 
increases possible. Consumption of fuel oil 
decreased 0.06% in 1980 owing to the great- 
er efficiency of consumer installations and 
the substitution of coal for fuel oil. 

Chile is expected to produce 41% of its 
national petroleum consumption require- 
ments in 1981 and 45% in 1982. Domestic 
production had not been slated to reach this 
level until 1983. Exploratory drilling pro- 
grams by ENAP and foreign companies 


began in 1980 at additional locations. A 550 


million offshore oil exploration program 
will be carried out by ENAP, starting in 
December 1980 in an area that extends 
seaward between the mouths of the Maule 
and Bio-Bio Rivers. The exploration zone is 
about 12,000 square kilometers. ENAP ex- 
pressed optimism on finding oil in this 
region based on the thickness of the sedi- 
mentary basin in the Pacific offshore. Oil 
and natural gas is expected to be found not 
very deep and will be explored by the 
General, a semisubmergible platform under 
contract from the Diamond M Corp. of the 
United States. Atlantic Richfield Co.-ARCO 
Petróleos Chile and Amerada Hess Petróleo 
Chile will renew offshore exploration after 
breaking off the program in March 1980 for 
the winter season. À renewal program of 
exploration will begin in November 1980 
with the arrival of a dynamically positioned 
drill ship leased from IDELCO. ARCO in- 
tends to drill exploratory wells off Chiloé 
Island and further south. The first of these 
exploratory wells, Chepu No. 1, will be 
drilled in 148 meters (390 feet) of water to 
an expected depth of 1.707 meters (5,630 


MINERALS YEARBOOK, 1980 


feet) by the Ben Ocean Lancer. Other off- 
shore developments included the addition of 
a fixed platform at Spiteful Field, which 
will add nine new wells for petroleum 
production. The offshore program of oil 
production in Magallanes presently in- 
cludes Ostión with one fixed platform and 
Spiteful with two fixed platforms and com- 
prises 57% of total production in Magal- 
lanes or about 18,000 barrels daily. 

Production of natural gas totaled 240,000 
million cubic feet in 1980, decreasing slight- 
ly from that of 1979. The volume of gas 
reinjected amounted to 97,716 million cubic 
feet, up 4% from 94,043 million cubic feet 
per year earlier. A $400 million liquid 
natural gas project at Cabo Negro in the 
Magallanes area (Region XID) is in the final 
planning stage. The projected production is 
exclusively for export and the project is 
expected to come onstream during the 
1980’s. Current estimates are for a plant 
capacity to liquefy 7 million cubic meters 
(250 million cubic feet) of gas daily. Once 
the design is completed, the plant will take 
at least 3 years to be installed. Two Japa- 
nese companies, Mitsubishi Corp. and Ni- 
chimen Corp., are in negotiation with Gas 
de Chile, Ltda., for the purchase of the 
entire output planned for the Magallanes’ 
Cabo Negro project. 

Natural gas is also the subject of explora- 
tion that has yielded positive results. ENAP 
has undertaken a program that will eventu- 
ally permit the export of surplus natural 
gas in significant quantities after domestic 
market requirements have been satisfied. 

Other.— CORFO continues developing El 
Tatío geothermal field. A 30-megawatt geo- 
thermal powerplant is being planned at El 
Tatío, located in Loa Province (Region II) at 
4,300 meters (14,000 feet) elevation. The $42 
million plant, which will operate on natural 
energy produced by geysers, will supply 
power to the Chuquicamata copper mine 
located 120 kilometers (74.6 miles) away. A 
United Nations financed feasibility study 
was completed by Electro Consult, an Ital- 
ian firm. 

During 1980, CORFO updated its studies 
on the capacity of El Tatío geothermal field 
and the installations necessary to produce a 
minimum potential of 15,000 kilowatts. Def- 
inite plans for working this geothermal 
field will be available in 1982 and work can 
begin 30 days after a public concession 
document is accepted. It will take 4 years to 
complete the project, which will generate 
energy for use in Chile's large-scale mining 
sector.* 
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In the energy sector, a series of plans and 
programs have been laid out to minimize 
domestic dependence on foreign supplies. 
Petroleum products, the largest import 
item, which had reached as much as one- 
third of total imports, fell to less than 19% 
in 1980 and can be expected to continue to 
decline as offshore drilling yields greater 
production and as other types of energy, 
such as coal or hydroelectric power, are 
used as replacements. Demand for energy 
has increased by an annual average of 4.6% 
over the last 4 years, creating the need to 
develop greater productive capacity. 

The National Energy Commission is coor- 
dinating the planning effort to meet pro- 
jected demand. Increased emphasis has 
been placed on the production of hydroelec- 
tric power since only 7.9% of the country’s 
capacity for this type of energy has been 
tapped to date. Consumption of electric 
power has increased by an annual average 
of 7% during the last 6 years. Several 
projects have been announced by ENDESA 
and a consortium of private companies to 
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meet demand, which is expected to grow by 
more than 6% per year over the next 


decade. The most important projects are the 


completion of the 300-megawatt Antuco 
plant, which is expected to become opera- 
tional in 1981, and Colbün-Machicura, 
which will have a first-stage generating 
capacity of 490 megawatts and is scheduled 
to come on line in 1985. Studies are under- 
way for two major plants, Neltume and 
Pehuenche, which wil have a combined 
capacity almost equal to that of the Antuco 
and Colbün-Machicura facilities. 


Physical scientist, Branch of Foreign Data. 
ary, values have been converted from 
Chilean pesos (CH$) to U.S. dollars at the rate of 
CH$39.00 = US$1.00 exchange rate as of Dec. 31, 1980. 

U.S. Embassy, Santiago, Chile. GAO Review—An As- 
sessment of Federal Efforts to Assure Mineral Supplies By 
Encouraging Overseas oe and Development In- 
ce Department of State Airgram 0116292, Apr. 30, 


*Corporación de Fomento de la Producción. Chile 1980 
Economic Profile. P. 10. 

5Corporación de Fomento de la Producción. Chile Eco- 
nomic Report. March 1981, p. 7. 

SCorporación de Fomento de la Producción. Chile Eco- 
tomie Report April 1981, p. 6. 
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The Mineral Industry of 
China 


By Edmond Chin! 


In the early seventies, the principles of 
China's economic development were read- 
justment, restructuring, consolidation, and 
improvement. The modernization  pro- 
gram—encompassing agriculture, industry, 
science and technology, and defense—was 
to bring the country into the ranks of the 
advanced and industrialized nations of the 
world by the year 2000. This ambitious 
program, composed of 120 major projects, 
was embodied in China's 10-year plan for 
1976-85. After introspection and examina- 
tion, the primary concern of the Chinese 
was readjustment; a readjustment in policy 
by Government planners in 1978 to a more 
realistic, albeit a slower, development pro- 
gram and one structured on market social- 
ism. A new-program, the sixth 5-year plan, 
replaced the existing 10-year plan, which 
was to become actually a part of a new 10- 
year economic plan for 1981-90 and was to 
emphasize investment priorities in light 
industry and agriculture.? 

The main tasks for 1980-81 were to accel- 
erate growth of agriculture and light indus- 
try to supply consumer goods commensu- 
rate to a rise in purchasing power; increase 
energy supplies; improve communications 
service and the construction industry; and 
readjust production in the metallurgical, 
chemical, and other heavy industries to 
support the output in agriculture and light 
industry and to serve the economy as a 
whole. The State expounded six guidelines 
to ensure the success of the 1980-81 objec- 
tives. First, in agriculture, the autonomy in 
decisionmaking by the production unit was 
to be respected, each unit was to proceed 
from existing conditions, and responsibility 
was to be assigned to smaller groups. Sec- 
ond, nationwide attention would be given to 


light industry to broaden sources of raw 
materials so as to increase production. 
Third, equal stress was to be placed on 
exploiting energy sources and energy con- 
servation. Fourth, further readjustments in 
heavy industry would be made, as needed, 
especially in the machine-building industry. 
Fifth, although higher education will 
continue to develop, a number of middle 
schools would be converted into professional 
and technical training schools. Sixth, exper- 
iments in restructuring economic manage- 
ment were to be expedited, and the autono- 
my of State-owned industries was to be 
expanded. The main economic targets for 
1981 in million tons were steel, 35; cement, 
78; coal, 620; and crude oil, 106. Electric 
power generation was to increase 4% to 312 
billion kilowatt-hours. Total industry out- 
put value was to increase 6% over 1980, and 
the total agricultural output value was to 
increase 4%. Domestic retail trade was to 
reach 220 billion yuan compared with 55.9 
billion yuan for foreign trade.* 

According to preliminary data released 
by the State Statistical Bureau, China’s 
total industrial output value in 1980 was 
497 billion yuan, 8.4% more than in 1979. 
The national electric power output was 297 
billion kilowatt-hours, an increase of 5.4% 
over that of 1979. The planned 1980 targets 
for 83 major industrial products were fulfill- 
ed or overfulfilled. Quotas for steel, pig iron, 
rolled steel, and nonferrous metals were 
surpassed. All targets for 18 major chemical 
products, including fertilizers, sulphuric ac- 
id, soda ash, and caustic soda, were fulfilled; 
fertilizer output, for instance, was 17.5% 
more in 1980 than in 1979. However, Chi- 
na’s outputs of crude oil and raw coal were 
0.2% and 4.7% less, respectively, than 
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in the previous year. 

During 1979-80, China’s industries un- 
derwent restructuring and amalgamation 
to attain full potential and move faster 
toward production specialization, regardless 
of locality and ownership. By the end of 
1980, 19,300 enterprises were amalgamated 
into 1,900 specialized companies or plants. 
Some enterprises also had begun to set up, 
on a trial basis, national specialized compa- 
nies. In Liaoning Province, for example, 
2,098 enterprises were reorganized under 
the management of 122 specialized compa- 
nies and 65 general plants. The combined 
output values of the new management sys- 
tem accounted for about one-fifth of the 
Province’s total industrial and transporta- 
tion enterprises. In addition, 953 small units 
were merged into various joint ventures, 
thereby increasing their combined output 
value and profits. After 30 years, China had 
reportedly built 400,000 industrial and 
transport enterprises, with a total asset of 
800 billion yuan. 

Annual per capita gross national product 
increased from $155 in 1975, to $162 in 1976, 
$171 in 1977, $208 in 1979, and to around 
$240 in 1979.4 * No estimate was reported 
for 1980. The average annual per capita 
income in State-run enterprises was 781 
yuan in 1980, and per capita income of each 
working family was 395 yuan. Between 1977 
and 1980, 26.6 million young people and 
. other jobless persons found employment. 

The average per capita peasant income in 
1980 was around 170 yuan. China's popula- 
tion growth rate was 1.17% in 1979 and was 
expected to drop to 1% in 1980. Total 
population was estimated at 970 million in 
1980.* 

Government revenue in 1979 was 110 
billion yuan, and expenditure was 127 bil- 
lion yuan. The deficit of 17 billion yuan was 
a result of higher State purchase prices for 
major farm products and the reduction or 
remittance of the agricultural tax in poor 
areas; increase in wages and in the number 
of new jobs; retention of a percentage of 
profits by localities and enterprises; in- 
crease in investments in agriculture and 
light industry; increase in national defense 
expenditure; and payment of back salaries 
and financial aid to people injured as a 
result of the Cultural Revolution. Surplus 
accumulation from previous years (8.0 bil- 
lion yuan) and an overdraft (9.0 billion yuan 
from the People's Bank of China) covered 
the deficit in 1979. The budget deficit in 
1980 was 12 billion yuan for which the bank 
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issued 7.6 billion yuan in banknotes. 

China's total trade in 1980 was 56 billion 
yuan’ and was expected to be around 60 
billion yuan in 1981. Japan, the United 
States, and the Federal Republic of Ger- 
many, in that order, were China's largest 
trade partners. To promote international 
financial transactions, the State Council 
established the State Administrative Com- 
mission on Import and Export Affairs and 
the Foreign Investment Commission. The 
former organization was to supervise over- 
all foreign trade, and the latter was created 
to oversee foreign investments in China. In 
addition, the State General Administration 
of Exchange Control was established to 
exercise control over foreign exchange, and 
the China International Trust and Invest- 
ment Corp. was created to handle joint 
ventures with foreign investors. The Bank 
of China was restructured and placed di- 
rectly under the leadership of the State 
Council. Domestic branch offices were in- 
creased to 114 by yearend 1980, and over- 
seas offices were increased to 207, with 196 
in Xianggang (Ying Shan) and Aomen, 6 in 
Singapore, 3 in the United Kingdom, and 1 
in Luxembourg. A representative office was 
established in Tokyo, and preparations 
were made to set up a branch in New York 
City and a representative office in Paris. 

The Bank of China has also established 
correspondent relations with 2,735 branches 
of 1,033 banks in 144 countries. China's 
representation in the International Mone- 
tary Fund and the World Bank was restored 
in 1980. 

During 1980, the Government promulgat- 
ed a law on individual income tax and a law 
on joint-venture income tax. The latter law 
covers income derived from production, 
business, and other sources by any joint 
venture with Chinese and foreign invest- 
ment in China. The income tax rate on joint 
ventures was to be 30%, with an additional 
local surtax of 10% of the assessed income 
tax to be levied. The income tax rates on 
joint ventures for petroleum, natural gas, 
and other resources were to be stipulated 
separately. Upon appropriate approval, a 
newly established joint venture, scheduled 
to operate for a period of 10 years or more, 
may be exempt from income tax in the first 
profitmaking year and allowed a 50% re- 
duction in the second and third years. Joint 
ventures in low-profit operations and in 
remote, economically undeveloped outlying 
areas may be allowed a 15% to 30% reduc- 
tion in income tax for a period of 10 years, 
following the expiration of the term for ex- 
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emptions and reduction mentioned earlier. 

According to the Foreign Investments 
Commission of the Foreign Investment 
Council, 20 joint venture contracts for proj- 
ects within China were approved in 1980, 
the country’s first year with joint ventures, 
amounting to $177 million, of which the 
Chinese invested $35 million. In addition, 33 
joint-venture projects were formed by Chi- 
nese ($38.4 million) and foreign parties 
($44.4 million) to operate in other countries. 
Between $600 and $700 million was invested 
by foreigners in cooperative production ven- 
tures; the foreign party provides all the 
necessary capital, and the Chinese provide 
land and labor. Cooperative production ven- 
tures are turned over to the Chinese after 
10 or 20 years. Agreements were signed 
with French and Japanese oil companies in 
1980 to develop China’s offshore oil. Foreign 
parties were to contribute $500 million 
(Chinese were to contribute $300 million) 
and were to be repaid in oil. In 1980, 5,400 
compensation trade contracts were signed, 
under which foreign participants were to 
provide equipment valued at $112 million 
and were to be repaid with finished prod- 
ucts. In 1979, the China International Trust 
and Investment Corp. was established to 
attract foreign investments for various Chi- 
nese projects. To date, $14 million has been 
invested in mining projects, including mo- 
lybdenum and phosphorus, in four Prov- 
inces. 

The Capital Construction Commission re- 
ported that 60 integrated projects and 183 
disparate projects were completed and be- 
gan operations in 1980. These included new 
coal operations, with a combined annual 
capacity of 7 million tons; new oil well 
development; new annual cement capacity 
of 1.5 million tons; and the installation of a 
generating capacity of 2.5 million kilowatts 
of electricity. Annual freight-handling ca- 
pacity of ports increased by 7 million tons, 
and 900 kilometers of new railway were 
opened to traffic. 

Because of growing financial commit- 
ments in the national budget, a wider trade 
deficit because of imports of whole plant 
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purchases and technology-intensive equip- 
ment, and domestic inflation, the Govern- 
ment planned cuts in expenditures, and 
delays, or even curtailment, of some major 
projects. There was talk of delays or suspen- 
sion of large industrial projects, which if 
true would be costly and problematic to 
foreign investors mostly from Japan, the 
United States, and the Federal Republic of 
Germany. The project most criticized for 
poor planning by the Chinese was the new 
integrated steelworks at Baoshan. Chinese 
officials were also to decide the fate of 
several proposed petrochemical plants,* as 
well as several mining ventures. However, 
it was expected that work on coal and oil 
exploration and development would contin- 
ue. The Government announced also that 
China would not be able to honor oil export 
commitments through 1985 and that the 
country’s oil potential had been exaggerat- 
ed. Moreover, the Government announced 
that it expected rational domestic use 
of energy by its industry, and exhorted 
energy-conservation measures. 

The Ministry of Geology continued to 
announce significant finds of minerals 
throughout the year.“ 10 11 Significant re- 
serves of 132 minerals have been found. 
Wolfram deposits are three times those in 
the rest of the world. Rare-earths minerals 
make up 70%, and antimony makes up 44% 
of the world’s total. Deposits of iron, copper, 
bauxite, lead, zinc, tin, coal, phosphorus, 
gypsum, and salt rank among the largest in 
the world. Some minerals are not being 
fully extracted, resulting in serious waste. 
The quantities of chromite, platinum, potas- 
sium, and diamonds now mined cannot 
meet economic needs. Although a consider- 
able number of reserves of important min- 
erals are known, there are not many large 
reserves. There are quite a lot of mixed- 
mineral deposits with small reserves.'? A 
map delineating the country's mineral de- 
posits, reproduced from an article by Hsu 
Chieh, in the April 1981 edition of China 
Reconstructs (V. 30, No. 4) is shown in 
figure 1. 
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The Ministry of Geology was devoting 
more attention to research on basic geologic 
theory and to the development of expertise 
in prospecting engineering (remote sensing, 
physical and chemical prospecting). Greater 
use of electronic computers was to be en- 
couraged, and technical exchanges and co- 
operation with foreign countries were to 
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increase. For example, China and France 
began research on the geological structure 
of the Himalayas. China and the Federal 
Republic of Germany were conducting a 
joint survey and prospecting for molybde- 
num, columbite, and tin in Hunan Province. 
A number of countries were cooperating in 
oil exploration. 


PRODUCTION 


Since June of 1979, China’s State Statisti- 
cal Bureau (SSB) has been publishing nu- 
meric data on select national aggregates. 
According to SSB, the country’s value of 
gross industrial output (GIO) grew from 373 
billion yuan in 1977 to 423 billion yuan in 
1978, 459 billion yuan in 1979, and 498 
billion yuan in 1980. The average annual 
growth in GIO during the period was 10.1% 
compared with 8.4% for the 1980 output. In 
1979, the Government announced its deci- 
sion to emphasize the development of light 
industries. Reflecting this change in policy, 
the value of GIO by the light industry sector 
rose from 198 billion yuan in 1979 to 232 
billion yuan in 1980, but the output by the 
heavy industry sector increased only from 
261 billion yuan to 265 billion yuan. 

SSB thus far has only reported annual 
production of the following mineral-related 
commodities: Fuels—coal, coke, crude oil, 
and natural gas; metals—pig iron, crude 
steel, and rolled steel; nonmetallics— 
caustic soda, cement, salt (for human con- 
sumption), soda ash, and sulfuric acid." In 
addition, output of fertilizers was given for 
1977-79. SSB also reported that the output 
of copper ore, zinc ore, and pyrite, as well as 
eight other products were not fulfilled un- 
der the 1979 economic plan. Output of 10 
nonferrous metals, however, was said to 


have surpassed 1 million tons in 1979, a 
12.8% increase over that of 1978. Although 
only aluminum, copper, tin, and tungsten 
were specifically noted in the communique 
as among the 10 metals, lead and zinc 
presumably must be included. 

Although official data are lacking, China 
is a significant world producer of antimony, 
barite, fluorspar, graphite, magnesite, tin, 
and tungsten. In addition to the aforemen- 
tioned, China is believed to be an important 
producer, also by world standards, of rare- 
earth elements, tantalum, and vanadium, 
as well as a potential significant producer of 
cobalt, chromium, gold, molybdenum, nick- 
el, platinum-group metals, titanium, and 
uranium. 

The Ministry of Geology, in a concerted 
effort with its provincial and local counter- 
parts, encouraged surveying of existing 
mining areas and prospecting for undiscov- 
ered mineral deposits. The Government also 
was to award bonuses for new finds that 
could be developed. In 1980, various geologi- 
cal departments completed 29 reports on 
the prospecting of a number of areas. In- 
cluded in these reports were surveys on 
diamond, graphite, gypsum, lead-zinc, mer- 
cury, and tin. One of the most active miner- 
als reconnaissance programs encouraged by 
the State was for precious metals. 


Table 1.—China: Estimated: production of mineral commodities? 
(Metric tons unless otherwise specified) 


Commodity* 1976 1977 1978 . 1979 1980P 
METALS 
Aluminum: 
Bauxite, gross weight* CCC 1,300,000 1,500,000 71,500,000 1 500,000 1,500,000 
Alumina, gross weight 7750 1750, 000 1750, 000 750,000 750,000 
Metal, refined, primar 1320, 000 1350, 000 1360, 000 7360, 000 360,000 
Antimony, mine output, metal content: T8 400 710,000 710,000 710,000 10,000 
Bismuth, mine output, metal contentt F220 7225 1240 1260 260 
Cadmium metal, sme lter 1200 1200 1220 1225 225 


See footnotes at end of table. 
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Table 1.—China: Estimated! production of mineral commodities? —Continued 


(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980° 
METALS —Continued 
Copper: 
ine output, metal content 7180,000 7T195,000 1200, 000 1200, 000 200, 000 
Metal: 
Smelter, primary and secondary- ~- - - - - - 180,000 7195, 000 "200,000 "200,000 200,000 
Refined, primary and secondary . - - - - - — 1240, 000 1260, 000 1270, 000 280,000 280,000 
Gold, mine output, metal content _ _ troy ounces. . 80,000 100,000 150,000 200, ; 
Iron and steel: 
Iron ore, gross weight? ____ thousand tons 760,000 50,000 70,000 15,000 15,000 
FFG A do- 128,800 625,050 $34,790 r 636,730 $38,020 
Ferroalloys, blast furnace and electric furnace: 
Ferromangan ee do. ..- 190 230 310 340 340 
Ferrosilicon - - - ----------- do— 100 110 150 160 165 
Silicon metall. do- 5 5 8 10 15 
Ferrochromium. - - --- ------ do— 60 70 90 90 90 
Other //o’—ẽ ˙wm” do- 25 35 42 50 50 
!! do- 380 450 600 650 
Crude steůũ˖»lſllͥkl „ do— 720, 500 623,740 631,780 934,430 637,120 
Rolled ste!!! do— 714, 700 16, 330 622,080 624,970 627,160 
Mine output, metal content ___________- 7130,000 "135,000 145,000 155,000 155,000 
Metal, refined, primary and secondary .....- 1140, 000 "150,000 "160,000 170,000 170,000 
Magnesium metal, primary - -- ----------- r5,000 5,000 6,000 6,000 7,000 
Manganese ore, gross weight thousand tons 1,000 11,150 1.300 1.500 1,600 
Mercury, mine output, metal content 
76-pound flasks.. . 718,000 20,000 20,000 20,000 20,000 
. mine output, metal content 1,500 1,500 ,000 ,000 ,000 
Minée eeu E ecc 10,000 11,000 11,000 11,000 11,000 
S ³Äà11AiA 000 10,000 10,000 10,000 10,000 
Silver, mine output, metal content 
thousand troy ounces. - 1,000 1,000 1,500 2,000 2,500 
n: 
Mine output, metal content 711,000 713,000 714,000 714,000 14,600 
Metal, smelteer?᷑ k 711,000 713,000 714,000 714,000 14,600 
Tungsten, mine output, metal content: 15,700 6,600 77,100 10,000 15,000 
Zinc: 
Mine output, metal content 7150, 000 7155, 000 7160, 000 7160, 000 160,000 
Refined, primary and secondary --------- F150,000 7 155,000 7 160,000 r 160,000 160,000 
NONMETALS 
Asbestos _ _ d ie 150,000 200,000 250,000 250,000 250,000 
Barite -_—------------------—---——- ,000 350,000 400,000 500,000 680,000 
Cement, hydraulic. _______ thousand tons 149.300 r 655,650 65,240 973,900 979,860 
Fluorsppaoaͤnh;»,;&:rr93h9—:!: c 222222222222 850,000 400,000 . 400,000 400,000 400,000 
Graphite- ~- - ]. 8 50,000 60,000 80,000 100,000 100,000 
ypsum --------------- 1 tons 1,000 1,000 1,500 2,000 ,000 
Kyanie e x 88 1.500 1.500 2,000 2,500 500 
Mum Minerais, all types 9,000 10,000 10,000 10,000 10,000 
Magnes ite thousand tons - 1.000 1.500 1, 800 2,000 000 
N ‘trogen: VN content of ammonia _ _ _ _ __ do____ 4,070 5,620 6,750 7,170 500 
Phosphate rock and apatilte do- 4,000 4,000 4,500 15,500 5,500 
Potash, marketable, KzO equivalent do- 112 118 121 116 12 
Pyrite, gross weight - - - -- ------ e 2,000 12, 800 13,600 13,700 3,800 
octal Se 8 do— 20, 000 717,100 r 619,530 F 614,770 $17,280 
Sodium compounds: Sodium carbonate, natural 
and synthetic do- 1,000 1 61 077 6) 329 r 61,486 91,613 
Sulfur: 
NaliV6i c ooo e SUE uer 150,000 200,000 200, ; 200,000 
Content of pyrite... - - - -------------- 900,000 11, 252, 000 1. 605, 000 11, 682,000 1,700,000 
Byproduct, all sources 300,000 300, 50, 00, 400, 
TOUR] ou toco Sa 1,350,000 1,752,000 2,155,000 "2,282,000 2,300,000 
Talc and related materials c REESE E 150, 50, 150, 150, 150,000 
MINERAL FUELS AND RELATED 
ATERI 
Anthracite |... thousand tons 20,000 25,000 30,000 35,000 35,000 
Bituminous and lignite |... _ do... 460,000 525,000 588,000 1600, 000 585,000 
Total o a ee eh do_ _ __ 480,000 550,000 618,000 T 6635,000 $620,000 
Coke, all types do_ ___ 120,500 123, 100 r 632.315 $33,540 84,050 


See footnotes at end of table. 
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Table 1.—China: Estimated! production of mineral commodities? —Continued 
(Metric tons unless otherwise specified) 
Commodity? 1976 1977 1978 1979 1980 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Gas, natural 
Gross billion cubic feet. 385 465 535 565 555 
Marke tee do... 350 425 9485 6512 6504 
Petroleum: 
Crude (including crude from oil shale) 
thousand 42-gallon barrels. _ 1633, 000 684.000 8760, 000 775, 000 773, 435 
Refinery produetsss ...- do- 548,000 650,000 600,000 620,000 620,000 


PPreliminary. "Revised. 
1Except those figures specifically footnoted as reported. 
Table includes data available through July 1, 1981. 


In addition to the commodities listed for which quantitative estimates of output have been made, China is known or 
believed to have produced the following commodities for which no estimates, even of order of magnitude, have been 


prepared, owing to a paucity o eee information upon which to 


minerals, uranium, boron mine 


an estimate: Arsenic, chromite, titanium 


various clays (including kaolin), feldspar, lime, mica, sand, various industrial and 


dimension stones, and carbon black. Other unlisted commodities also may be produced. 
*Diasporic bauxite; includes an estimated 165,000 metric tons per year of production for refractory applications. 


5In terms of 5096 Fe ore. 
SReported figure. 


TRADE 


China's total two-way trade was estimat- 
ed at $34 billion in 1980 compared with $30 
billion in 1979.14 1s Exports in 1980 were $15 
billion; about two-thirds of the country's 
exports are composed of light industrial and 
textile products, and agricultural and side- 
line products. Imports in 1980 were valued 
at $19 billion. Principal imports were heavy 
machinery and equipment to support the 
country's modernizations program. China's 
major trading partners were the United 
States, Japan, and member countries of the 
European Communities.“ 

By March 1980, China displaced the 
U.S.S.R. as the leading United States trade 
partner among the centrally-planned econo- 
mies. To promote further trade, a Chinese 
trade exhibit toured the United States in 
1980, and a U.S. trade exhibition was held 
in Beijing on November 17-28. The five 
main themes of the United States show in 
China were petroleum exploration and ex- 
traction equipment, power generation and 
distribution, agricultural machinery, trans- 
portation, and light industrial machinery. 

Since the latter half of 1979, the foreign 
trade structure of China has been under- 
going reform. First, the structure and scope 
of national trade corporations under the 
Ministry of Foreign Trade were readjusted. 
Some headquarter offices no longer were 
engaged in direct export, while others han- 
dled only a few important commodities. For 


instance, trade of antimony, tin, and tung- 
sten was controlled by the head office of the 
China National Metals & Mineral Import & 
Export Corp. (Minmetals) Items such as 
aluminum, lead, and zinc ingot, and fer- 
rotungsten could be handled by the head 
office of Minmetals or by the Ministry of 
Metallurgical Industry. Items such as 
bismuth; cadmium; chromium;  ferro- 
chrome, -manganese, -molybdenum, -silicon, 
-titanium, and -vanadium; manganese; mo- 
lybdenum; rare earths; and titanium could 
be handled locally or centrally. Second, 
foreign trade corporations were established 
in three municipalities (Beijing, Shanghai, 
and Tianjin); in four Provinces (Guangdong, 
Fujian, Hebei, and Liaoning); and in one 
autonomous region (Guangxi). Third, trade 
corporations were established under the 
relevant ministry as well as the Chi- 
nese Academy of Science to engage in 
joint ventures, coproduction, compensatory 
trade, material processing, and assembly. 
Fourth, transregional joint enterprises were 
to be set up among production departments. 
And lastly, some industrial plants, mines, 
farms, and grassroot enterprises, with ap- 
proval by the appropriate authority, were to 
control exports directly. 

China has trade relations with about 170 
countries, and the variety of export com- 
modities number about 50,000 items. 
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Table 2.—China: Apparent exports of selected mineral commodities! ? 


(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Baüuniteee 5 


Oxide and hydrox ide 


Metal including alloys: - 
Unwroüght .— es i ee ee Re 
Semimanufacture s 


Antimony: 
Ore and concentrate 


Metal including alloys, all form 


Arsenic: 
Natural sulfides __ _________________ 
Trioxide, pentoxide, acids ____________~- 
Chromium: 
rr nn A rA 
Oxide and hydr oxide 
Cobalt: 


Iron and steel: 
and concentrate 
Metal including alloys: 


Ferroallóy8 ------------------- 


Steel, primary form 
Semimanufactures: 
Bars, rods, angles, shapes, sections_ _ _ 


Plates and sheets 
id and strip- - --- ---------- 


Tubes, pipes, fitting 
Castings and forgings, rough ------ 


Lead: 
Ore and concentrate 
%ö§ö§Üö 8 


8 metal including alloys, all forms 
anese: 

Ore and concentrate 

0/)»—ö; ⅛ «] ꝶm] ZT 


Metal including alloys, all form 
Mercur 76- pound flasks_ _ 


Molybdenum ore and concentrate 
Nickel metal including alloys: 
Unwrought ~- ------------------—-—- 
_Semimanufactures ----------------- 


Silver: 
Ore and concentrate value, pusana " 
Waste and sweepings _ - - -------- — 
orked —— ti enu do... 
Tin etal including alloys: 
r -------------------- 


Semimanufactures _________________ 


See footnotes at end of table. 


1978 


86,522 
10,398 
71.394 


249 
4,980 


se Bs 


1979 


209,181 
13,642 


2,721 
2,019 


46,347 
170,961 
10,744 
715 


4 
33,570 
22,756 

2,294 


1,100 
161 


20 


3,170 


Principal destinations, 1979 


Italy 74,971; Japan 86,659; West Ger- 
many 24,444; United States 23,839. 

Thailand 6, 850; Singapore 1,838; 
Hong Kong 1, 382. 


France 2,074; Thailand 647. 
Hong Kong l 748; Sri Lanka 48; In- 
donesia 45. 


Yugoslavia 2,015; France 856; West 
rmany 307. 
Ja 2,895; United States 1,234; 
ce 665. 


Thailand 8; Macau 5. 
Thailand 78; Greece 50; Japan 50. 


Indonesia 50; Hong Kong 26. 


All to Japan. 
All to West Germany. 


All to United Kingdom. 
Japan 215. 


All to Hong Kong. 
Italy 30. 


y 
Hong Kong 2,368; Pakistan 159; 
Singapore 113. 


Pakistan 97; United States 57. 


263; Saudi Arabia 172. 
tan 14, 218; Hong Kong 8,742; 
Pakistan Ia 4, 100. 
Sweden 411; Venezuela 154; 
Yugoslavia 115. 
Pakistan 31,602; Hong Kong 11,409. 


Hong Kong 132,226; Saudi Arabia 
16,594. 


Hong Kong 5,303; Nigeria 2,857. 

Pakistan 178; Indonesia 177, Hong 
Kong 161; Thailand 155. 

All to eroon. 

SONE Kon 14 44 13, rth Singapore 6,332; 

Thailan 

Hong Kong 15 711 Saudi Arabia 
5,164; Pakistan i, 038. 

Saudi Arabia 987; Japan 646: West 
Germany 271. 


All to Thailand. 
aba 424; Hong Kong 105; Thailand 


All to Indonesia. 
Saudi Arabia 6. 


Japan 43,419; Italy 1,060. 
HOME. Kong 903; Singapore 312; Italy 


B to West Germany. 
Kong 1,943; United States 


2; Ital 986: West Germany 957. 


japan 412: est Germany 67. 


All to United Kingdom 
All to Trinidad and Tobago. 
All to Japan. 


All to Pakistan. 
All to West Germany. 


Yugoslavia 1,156; Netherlands 805; 
apan 270; France 255. 
Hong Kong 78; Singapore 42. 
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Table 2.—China: Apparent exports of selected mineral commodities! ? —Continued 


Commodity 
METALS —Continued 


Titanium: 


Ore and concentrate 
G //ö;ð—bꝛꝑo a wm recs cs 


Tungsten: 


and concentrate 


. Metal including alloys, all form 


Zinc: 


ue powder. - --------------- 


Semimanufactures. |... 
Zirconium metal including alloys, all forms 


Other: 


Ores and concentrates 


Ash and residue containing nonferrous metals 
Oxides, hydroxides, peroxides, n.e.s 


Metalloids_____________________ 
Alkali and rare-earth metals 
Base metals including alloys, all forms, n.e.s _ — 


NONMETALS 


Abrasives: 
Pumice, emery, natural corundum 


Dust and prer of natural or synthetic pre- 


cious and semiprecious stones 


value, thousands_ _ 
Grinding and polishing wheels and stones 


rude clay ------------------- 
cts: 


ry 
Cryolite and chiolite, natural 
Diam 


ond: 


Gem, not set or strung .. value, thousands. _ 
Industrial!!! d 
Diatomite and other infusorial earth... _ _ 
Feldspar and fluorspar ______.________ 


Fertilizer materials: 
Crude: 


e: 
Nitrogenous_________________ 
Phosphatic - - - - -----------—- 


Manufactured: 


Nitrogenous ________________ _ 
Phosphatic_ - - - -- ------------ 
x E ee 


1 J7)77ͤãð—iLñ.,ꝛ ĩð⁊ d RON 


See footnotes at end of table. 


1978 


325 


1730 
6,026 


"151,550 


141 


718 
30 


84,484 
6,210 
23,544 
433 
$2,002 
$1,035 
11 
170,383 


29,148 
59,893 


5,585 
12 


(Metric tons unless otherwise specified) 


1979 


274 


1,289 
9,556 
360,990 
212 


808 
23 


145,437 
5,638 
29,940 
540 


$2,873 


21 
250,773 


26,067 
54,817 
17 
43,427 
95,185 
1,957 
19 


Principal destinations, 1979 


Japan 559; Hong Kong 423; United 
om 301. 
West rmany v France 50; 
United States 45 


West Germany 1,726; Austria 1,423; 
Poland 859; United States 849. 
Mainly to Yugoslavia. 


Japan 562; United Kingdom 140. 


Hong Ke e dy 9425 1,838; 
ong Ko apan 
Thailan land 388 

Saudi 8 64; Pakistan 50. 


All to Japan. 


Italy 540; United States 369; Belgium- 
Luxemboun 368. 


Hong Sk Dan Fe 

Pakistan 3,472; United States 1 ,675; 
Netherlands 265. 

Hong Kon Od. 

All to Sw 

Hong Kong 56 e 361: United 
Kingdom 71 


All to Japan. 


Hong Kong $3. 
Hong ong Kong 561 561; Indonesia 380; 


Thailand 5, 308 Hong Kong 1,734; 
Indonesia 1 620. 
United States 211 ,910; Netherlands 
16,351; West Germany 43,217. 
t 150; Thailand 25; Hong Kong 


Hong Kong 725; Macau 77. 
Venezuela 20. 


Japan 102,912; Hong Kong 28,543. 


Indonesia 3,539; Pakistan 741. 
Hong Kong 21,504; Singapore 1,405. 
United States 535. 


Hong Kong $1,242; Japan $1,162. 

All to Belgium Luxembourg 

Japan 20. 

Japan 208,548; Australia 13,781; 
ong Kong 12,878. 


All to Indonesia. 
Singapore 490; Indonesia 250. 


Allt to Singapore. 

All to Ho ong 

Ja 11 261; West N 6,181; 

nited States 2,615. 

Hong dede 52, 215; Indonesia 1 ,945; 
Si re 610. 

All to 9 

Hong Kong 43,074. 

Japan 37,897; West Germany 19,546; 

nited Kingdom 11,671. 


United Kingdom 6,110; West Ger- 
many 970; Japan 467. 
Spain ; United Kingdom 4; France 4. 
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Table 2.—China: Apparent exports of selected mineral commodities! * —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Pigments, mineral: 
Natural, crude ______________.___-- 
Iron oxides, processed 


Precious and semiprecious stones: 


Natural value, thousands 
Synthetic -- - -------------—- do... 
Pyrite, unroas tei 
Salt and brinntnee 2222-2 -2-- 


Sodium and potassium compounds, n.e.s.: 
Caustic soda 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly wor keel 
Word. E 


Per: 8 


e and uartzite C0 eR a eee ee 
d, excluding metal-bearing 
thousand tons_ _ 
Sulfur: 

Elemental: 
ef , 
Other than colloidailililll!l _~- 
5 I ³ÜüW²³³³ ð d ee 
Bu lm c uui LUE Ee. E. 


Other: 


Slag, dross, and similar waste -- - - -- 
Oxides of magnesium, strontium, barium _ — — — 


Halogens ----------------------- 
MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural... 
Carbon black .. - -------------------—- 


Coal including briquets: 
Anthracite and i bituminous coal 
thousand tons 


Peat and peat 8 d RUD EDRCE NE 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. _ 


asoline _._-§_~_-_________ __ do- 
Kerosne do- 
Distillate fuel oil do... 
Residual fuel olli do- 
Lubricant do- 
Other: 
Mineral jelly and was do—- 
Nonlubricating oilas do— 
Petroleum cke do 
Bitumen and other residues do- 
Bituminous mixture 8 


Mineral tar and other coal-, petroleum, or gas- 
derived crude chemi 


1978 


99 
291,580 


10,114 
22,846 
165 


1150 


1979 


355,995 


20, 750 
3,707 
260 


186 


137 
1.362 
8 


17 
40,575 


Principal destinations, 1979 


Hungary 1,395; Hong Kong 250. 
Indonesia 780; Hong Kong 746; Singa- 


pore 607. 
ni $1, m France $1,431; United 


Saudi Md $59; Switzerland $30. 
All to Saudi Arabia. 
Japan 143,807; Hong Kong 40,510. 


Hong Kong 7,749; Egypt 514. 
Jordan 50. 
Hong Kong 2,815; Indonesia 266. 


Japan 44,541; Hong Kong 1,139. 

Indonesia 6,309; Hong Kong 6,120; 
Japan 4, 

All to France. 

Hong Kong 7,203; Japan 5,073. 

Hong Kong 25,194 

Japan 21,662. 


Hong Kong 1,239. 
All to Sri Lanka. 
flong to cee ee 


E Bo 65 United Ki Borm 
0,738; Hong Kong 10,21 


Hong Kong 9,940; Ja 3,793. 
Japan 3,000, Hong Kong 705 


United States 108; Canada 72; Japan 
Trinidad and Tobago 5. 
NA. 


AO 210; Hong Kong 20; Japan 


Ja 1. ht West Germany 132; 
rance 7 

All to Hong Kong. 

All to Japan. 

Pakistan 10. 

All to United States. 


sepan 53,498; Thailand 5,691; Brazil 
,059. 


United States 711; Hong Kong 298; 
Japan 257. 

Hong Kong 2,398; Japan 406. 

Hong Kong 6, 073: Thailand 2,578; 


Hone : 822 225: Si 569. 
ong nong ingapore 
Hong Kong 97; Indonesia 18; Singa- 


pore 16. 
Fastan 49; Thailand 44; Singapore 
Thailand 84; Indonesia 48. 


Hong Kong 16. 
Japan 39,807; Hong Kong 621. 


FRevised. NA Not available. 


1Owing to the lack of official trade data published by China, this table should not be taken as a complete presentation 
of this country’s mineral exports. These data have been compiled from various sources, which include United Nations 
information and data published by the partner trade countries. 


2Data are compiled from official trade statistics of individual trading partners. 


3May include some platinum or other platinum-group metals. 
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Table 3.—China: Apparent imports of selected mineral commodities? ? 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal sources, 1979 
METALS 
saa rear 
PRUE EY ALY EOE 388 196 West Germany 105; Japan 61. 
Metal it including alloys: 
JG 886 14,485 1,490 All from Egypt. 
Unwrought .. t 165,907 83,178 ne 957; Australia 18,448; Norway 
Semimanufacture s 5,477 4,447 Japan 2,477; Italy 850; West Germany 327. 
Chromium: 
Chromite - ---------------------—- 714,940 (3) All from Turkey. 
Oxide and hydroxidee‚9ꝙ: 13 153 All from Japan. 
Cobalt oxide and hydroxide kilograms. . 2,025 50 Do. 
pper: 
Gre and concentrate, Cu content 119,448 22,254 Philippines 8,159; Peru 7,697; Papua New 
Guinea 6,398. 
S — ——————— ie 4,395 2,205 All from Yugoslavia. 
Metal including alloys 
))) ee 121 81 All from Hong Kong 
Unt 789,314 93,678 Peru 30, 490,“ Chile 2 30, 400;* Zambia 20,626.* 
Semimanufactures___________-_-- 311 2,040 Japan 1, 814; Hong Kong 182. 
Iron and steel: 
Ore and concentrate thousand tons.. 6,198 6,042 Australia 5,709; Brazil 333. 
Metal Hi gas alloys: 
METER Er do... 117 5 Mainly from Hong Kong. 
Pig ed FFC 9 F968 620 Australia 417; Brazil 203. 
Ferroalloys -------------- do— 157 69 Japan 27; Spain 15; Yugoslavia 10. 
Steel, primary forms do— 987 359 Japan 210; West Germany 80; France 37. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
do 2,296 2,826 Japan 1,379; West Germany 206; France 205. 
Plates and sheets do 3,423 2,336 Japan 1. 793; West German 240; France 72. 
Hoop and strip do— 246 216 Ja 152; ; West Germany 93; France 11. 
Rails and accessories do-..- 48 33 All from Japan. 
J ll anenun do... 39 95 West Germany 24; Japan 24; Spain 
Tubes, pipes, fittings _ _ _ _ _ _ do... 1,277 1.627 Japan 110; West Germany 477 United States 
Castings and forgings, rough do... be 2 Mainly from Japan. 
Gh... ————— 108 1,763 All from Australia. 
Metal 5 alloys: 
77) MEHR P 72 All from Hong Kong 
Unwrousht J 23,983 534,987 Australia 22, 490, Peru 10,494. 
Semimanufactures All from Belgium-Luxembourg. 
Magnesium metal including alloys: 
soe DG Ske a he ee 999 4,643 All from United States. 
Semimanufactures _______________-- Seas 252 All from Canada. 
ese: 
Ore and concentrate 129,717 NA NA. 
e es Sh i ee LUE 826 702 Japan 701. 
Molybdenum metal including alloys, all forms 
kilograms. . 5,059 229 All from Japan. 
Nickel: 
Matte and speiss___________________ 115 Des 
Metal including alloys: 
Unwrought ___________________ T 1 All from United dom 
Semimanufactures___________ Ls 100 64 United 57 325 8 14; West Ger- 
many 11. 
Platinum- group metals including alloys, unworked 
or partly worked... value, thousands. . $4,366 $9,731 Ried 1 $5,417; West Germany $2,039; 
apan $1,691. 
Silver metal including alloys, unworked or 
workeedddddddddd „ o $49 $21 United Kingdom $19. 
Tantalum metal including alloys, all forms 
kilograms - 862 140 All from Japan. 
Tin metal including alloys: 
Unwroughnt 2 6 All from e 
Semimanufacturesͤ € 2 Japan 1: Hong Kong 1 
Titanium 
Oxide ot Lue Lec eur 1,219 1,400 Japan 1, 203; S 100; Italy 91. 
Metal including alloys, all form im 3 Mainly from France. 
2 cata metal including alloys, all form 18 1 Mainly from Japan. 
inc: 
Oxide and peroxide |... 78 989 France 580; United Kingdom 398. 
Metal including alloys: 
Unwroughkgnht ! 5,158 52098 Peru 1,999. 
Semimanufactures s 8 18 Italy 15. 
cid droxid id 67 United Kingdom 40; J 3. 
ides, roxides, peroxides - - - - ------- ni om apan 1 
Metall lonis OM E Regt ee an EEA 15,158 5,769 Netherlands 4,006; France l 031. 
Alkali and rare-earth metals e 4 All from United Kingdom. 
Base metals, all forms, n.e.s ------------ 1 5 United Kingdom 4. 


See footnotes at end of table. 
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Table 3.—China: Apparent imports of selected mineral commodities! ? —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 
NONMETALS 
Abrasives: 
Pumice, emery, natural corundum, ete TM 
Artificial corun dumm NA 
Grinding and polishing wheels and stones pe 
Barite and wither ite TM 
Boron oxide and acid `- ---------------- 272 
ment... emi thousand tons 167 
Clays and clay products: 
, mes 
Clay products: 
Refractory Uc One AL 8 1,461 
Nonrefractor - -------------——- 679 
Diamond: 
Gem, not set or strung .. value, thousands . $4,158 
Industrial do. 44, 253 
Diatomite and other infusorial earth... 282 
Feldspar and fluorspp ahi 72 
Fertilizer materials: 
Crude, nitrogenous thousand tons. . 245 
Manufactured: 
Nitrogenous_____________ _ do... 1,662 
Phosphatic. - ------------- do... 129 
Potassic __-______________ do_ _ __ 207 
Other, including mixe do____ 244 
á Ammonia a dM eee "s 
um and plasters LLL ccc. 
Manes eie 91 
Mica: 
Crude including waste r75 
WU Pk as Ss A 142 
Pigments, mineral: Iron oxide, processed m 
Precious and semiprecious stones, except diamond: 
Natural __________~_ value, thousands_ _ $340 
Sen! ð DL 8 do. ... Leid 
Salt and brinneeas 8 
Sodium and potassium compounds, n. e. s.: 
Caustic sda 57,932 
BAN EET ĩ7?(my ðꝛ ..ũrt. ˙ꝛ˙ E EE EE 28,250 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked ___________ 53 
Worked... oe eS 567 
Gravel and crushed rock |... _ 1 
Quartz and quartzite Eo 
Sulfur: 
Elemental, other than colloidal __________ 205,235 
r 3 
Tale: eu ³Üöe y s 
Other: 
F ³Ü¹i¹w¹rr eui Le Dt ssec E 3 
Slag, dross, and similar waste 7 
Oxides of strontium, barium, magnesium 52 
Hasses 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural NA 
Carbon black _______________________ 17,153: 
Coal: Anthracite and bituminous 
thousand tons 24 
Hydrogen, helium, rare gases NA 
Petroleum refinery products: 
Gasoline 42-gallon barrels. _ 3,298 
Keros ine do- 15,632 
Distillate fuel oilill do— 1.485 
Residual fuel oil |. do_ ___ 1,542 
Lubricants __________~______~- do_ ___ 9,051 
§ö§³%—i do. ... 992 
Mineral tar and other coal-, petroleum-, or gas- 
derived crude chemicals _______________ 24,214 


1979 


$2,285 
$13 


130,856 
NA 


4,866 
19,317 


4 


11,807 
10,749 

8,609 
15,072 
18,060 


5,815 
21,687 


Principal sources, 1979 


All from Italy. 

All from West Germany. 
Japan 15; West Germany 6. 
All from Canada. 

All from Thailand. 

United States 168; Italy 100. 


Japan 456. 
Belgium-Luxembourg 300. 


Japan 1,871; West Germany 122; France 118. 
Italy 674. 


12974 Kingdom $5,563; Belgium- Luxembourg 
Belgium- Luxembourg $10,063. 

NA. 

Morocco 168; Jordan 104; Egypt 71.“ 


Japan 1, 268; Italy 454; United States 226. 
United States 86; Morocco 60; Tunisia 20. 
Canada 322; West Germany 40. 

Italy 39; West Germany 31. 

Italy 17. 


All from Japan. 


All from United Kingdom. 
Mainly from United Kingdom. 
West Germany 14. 


Switzerland $1,115; West Germany $1,103. 
Switzerland $12. 
All from United Kingdom. 


Netherlands 61,288; United States 29,047; 
aa 14,988. 


All from Portugal. 
All from Japan. 
Japan 22. 

All from Sweden. 


Canada 244,138. 
All from Japan. 
All from United States. 


United Kingdom 21; Japan 20. 
All from Singapore. 
All Hom Japan. 


All from Trinidad and Tobago. 
Japan 14,076; United States 5,041. 


Japan 2; Netherlands 2. 

All from Belgium-Luxembourg. 

All from Yugoslavia. 

Yugoslavia 6,035; Greece 1,798. 

Yugoslavia 10,916; Greece 4,156. 

Ja ^ 7, 287; United States 4,452; Singapore 
Japan 5,973; Netherlands 236. 


West Germany 21,229. 


TRevised. NA Not available. 


lOwing to the lack of official trade data published by China, this table should not be taken as a complete presentation 
of this country's mineral imports. These data have been compiled from various sources, which include United Nations 
information and data published by the partner trade countries. 
2Unless otherwise specified, data are compiled from official trade statistics of individual trading partners. 


Value only reported at $2,651,000. 


*World Bureau of Metal Statistics. World Metal Statistics, London. 
5Metallgesellschaft AG. Metallstatistik, Druckerei C. Adelmann, Frankfurt am Main, 1980. 
The British Sulphur Corp., Ltd., Statistical Supplement, London. 
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COMMODITY REVIEW 


METALS 


Aluminum.—China’s largest aluminum 
plant is a _ 100,000-ton-per-year smelter 
at Fushun, Liaoning. Smaller plants are 
believed to be located at Hefei, Anhui; 
Lanzhou, Gansu; Jiaozuo, Sanmenxia, and 
Zhengzhou, Henan; Wuhan, Hubei; Chang- 
sha, Hunan; Changchun, Jilin; Baotou, Nei 
Monggol; Nanding and Qingdao, Shandong; 
Taiyuan, Shanxi; and Kunming, Yunnan. 
In late 1979, Nippon Light Metal (NLM), 
Tokyo Bussan Co., Ltd., and C. Itoh and Co., 
Ltd., received a $150 million order for an 
aluminum plant and technology. Construc- 
tion of the 80,000-ton-per-year smelter be- 
gan on February 1, 1980, at Guiyang, Guiz- 
hou. Plant construction was under the tech- 
nical guidance of NLM and was scheduled 
for completion in September 1981. The Gov- 
ernment was considering a 600,000-ton-per- 
year plant in Guangxi and had approached 
the Aluminum Co. of America and Pechiney 
S.A. to provide technical assistance for this 
project, which was to cost $866 million. 

Proven reserves of bauxite as reported by 
the Chinese were 1.1 billion tons of contain- 
ed metal in deposits distributed in the east, 
southeast, and south-central China. Thirty- 
one bauxite deposits have been discovered 
in Shansi, which have an average alumina 
content of 65%.” Bauxite in Xiaoyi County 
reportedly contains as much as 73% alumi- 
na. An opencut mine, with an annual out- 
put capacity of 550,000 tons, was being 
constructed in the county. Bauxite deposits 
in the Province account for 26% of the total 
reserves in China. 

In August 1980, a preliminary agreement 
was signed by the China International 
Trust and Investment Corp. and Minermet 
S.A. of Milan for the construction of a 
bauxite calcining plant in Henan Prov- 
ince.!* Two rotary kilns will calcine bauxite 
from nearby Zhengzhou. The first kiln was 
to be delivered at the end of 1981, fired 
during the second half of 1982, and be in full 
production by yearend 1982. The second 
kiln was to go into production toward the 
end of 1983. Total output of refractory-grade 
bauxite was to be around 200,000 tons per 
year from both kilns. 

Antimony.—China has large reserves of 
antimony and traditionally has been rank- 
ed as one of the three top world producers, 
along with the Republic of South Africa and 


Bolivia. The mines at Xikuangshan in Hu- 
nan are the largest producers in China. 
Antimony is also mined in Guangdong 
Province. A deposit in Sunyand County, in 
the Qinling Mountain Range, was reported 
to have reserves of antimony totaling 17,000 
tons. Large antimony finds, which were 
described as of excellent quality, were re- 
ported in Qinghai, Sichuan, Tibet, and Yun- 
nan. 

Copper.—Reserves of copper in China 
were estimated at 50 million tons of con- 
tained metal. Notwithstanding, total annu- 
al production capacity was only 300,000 
tons. Copper capacity of the smelter at 
Kunming was 45,000 tons per year and was 
to be expanded to 100,000 tons per year; at 
Shenyang, 50,000 tons per year; smelters 
No. 1 and No. 2 at Tongling, 60,000 tons per 
year (combined); and Zhu-Zhou, 10,000 tons 
per year. 

Because of the increasing need for copper, 
China negotiated with Fluor Corp. to devel- 
op the copper at Dexing, Jiangxi. Sumitomo 
Metal Mining Co. was to build an integrated 
copper smelter at Guixi, also in Jiangxi, 
probably linked to the Dexing development. 
Work on the Guixi copper smelter reported- 
ly began on July 30, 1980. First-stage con- 
struction consists of site preparation, infra- 
structure, and installation of whole equip- 
ment for the 90,000-ton-per-year smelter.’® 
The Japanese were also to evaluate the 
expansion of the Tungshankou Mine near 
Tayeh, Hubei, and evaluate the Anjing 
Mine in Anhui. Three porphyry ore bodies 
were being developed or expanded at Yuan- 
gu, Shansi. A porphyry deposit containing 
6.4 million tons of copper was reportedly 
found in eastern Xizong. In addition, there 
was a nickel-copper open pit prospect in 
Jinchang; copper-gold from Zhaoye in 
Shandong; and copper occurrences in An- 
hui. 

Gold and Silver.—The Government re- 
ported that gold production in China hit an 
alltime high in 1981, registering a 14.3% 
increase over that of 1979.2° There was 
increased output in all major gold-pro- 
ducing areas—Hebei, Heilongjiang, Nei 
Monggol, and Shandong. On March 1, the 
Government reportedly raised the price of 
gold purchased by State banks from 3.04 
yuan per gram to 18 yuan per gram to 
encourage production and increase Govern- 
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ment holdings to finance capital investment 
for modernization.” Moreover, the Ministry 
of Geology was offering cash rewards for 
new finds. There were unconfirmed reports 
of racketeering and purchases by unauthor- 
ized persons, and smuggling because gold 
commanded a higher price on the interna- 
tional market. 

Wright Engineers Ltd. of Vancouver was 
studying the feasibility of opening a gold 
mine and mill in Shandong to produce 500 
tons of ore per day. The San Mateo office of 
Davy McKee Corp. was preparing a feasibil- 
ity study to expand the Chio and Hsian 
Hsen gold mines near Wei Feng, overlook- 
ing the Yellow Sea in Shandong. The Davy 
McKee study included building one or two 
bullion plants, and a possible solution for 
the problem of proper backfilling. Less than 
5 tons of gold per year could be produced 
from the Wei Feng mines. 

Two gold mines, described as large, were 
opened and started operations in Shan- 
dong—Xincheng Mine and Jiaojia Mine. 
Three ore-dressing plants, with ore-proc- 
essing capacities of 500 tons per day, and 
several small dressing plants were also in 
operation in the area. 

Construction continued on one mine and 
three ore-dressing plants in Henan to pro- 
duce 100,000 ounces of gold per year. The 
largest deposit contained reserves estimat- 
ed at more than 30 tons of gold. A large 
placer gold deposit was reported in the 
valley along the Yuehhe River in Shaanxi. 
Gold in this deposit was associated with 
ilmenite and garnet. 

A large silver deposit was discovered in 
Henan. The silver content was reported to 
be 300 grams per ton of ore. A silver lode 
with reserves of 250 tons was discovered in 
the Miyun Mountain area, northeast of 
Beijing. Chinese silver output is obtained 
mainly as a byproduct in the processing of 
lead and tin. 

Iron and Steel.—China's total annual 
capacity to produce steel was around 37 
million tons. Anshan and Bengi iron and 
steel complexes are in the northeast. The 
integrated facility at Anshan produces 
about one-fifth of the national output. In 
north China, there are iron and steel works 
at Beijing, Tianjin, Tanggu, Taiyuan, and 
Baotou. In east China, there is Shanghai 
and Maanshan. In south-central China, 
there is Wuhan, and in the southwest, 
Panzhihua. Combined, these iron and steel 
enterprises account for about 86% of Chi- 
na's annual steel production. With the ex- 
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ception of Shanghai, all the major com- 
plexes are located near indigenous supplies 
of coal and iron ore. Singularly, Shanghai is 
the only plant with a coastal location. 

Additionally, smaller iron and steel 
plants exist in every Province and autono- 
mous region, with the exception of Xizang. 
These smaller units have collectively an 
annual production capacity of 11 million 
tons of iron; and 6 to 8 million tons of steel 
and steel products. The Chinese estimated 
that the combined output capacity of the 
smaller units could be increased by 3 mil- 
lion tons through innovation and improve- 
ment. By increasing efficiency, the major 
enterprises could also collectively increase 
annual output by 10 to 12 million tons. On 
the basis of practical improvements and the 
inclusion of the projected new capacity for 
the Baoshan integrated complex (6 million 
tons per year), China’s production potential 
is 55 to 58 million tons. 

During 1979, Chinese planners were as- 
sessing and reevaluating the country’s mod- 
ernization program. Industrial productivity 
and output levels were examined critically. 
By late 1979, veiled pronouncements were 
being made on emphasizing readjustment 
in the four modernization keywords. Final- 
ly, the Government announced that agricul- 
ture and light industry were to be the prime 
sectors for development. Inflation and lack 
of foreign currency presumably caused the 
retrenchment from developing heavy in- 
dustry—capital intensive—to light indus- 
try. The latter required less monies to 
produce volume exports to gain earnings. 
Development of energy resources—coal, pe- 
troleum, and natural gas, however, retained 
high priority. 

Iron and steel, and other heavy industry, 
were to support agriculture and the light 
industry sectors. Capital investment re- 
trenchment in the iron and steel industry 
was deemed necessary. Although China had 
large reserves of iron ore (44 billion tons), 
this was inadequate in light of the low 
grade. Among the large iron and steel bases, 
only about 40% of the capacity could be self- 
sufficient without relying on ore imports. 
China imports iron ore principally from 
Australia and North Korea for blending to 
upgrade domestic ores. Moreover, the cri- 
tique continued, many of the smaller iron 
and steel industries could not be self- 
sufficient. Domestic mining was character- 
ized as difficult and slow in yielding result 
and return on investment as well as requir- 
ing more efficient technology, better mining 
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equipment, larger investment capital, and 
long construction periods. 

The technology and equipment for steel 
rolling was described as quite backward as 
well as insufficient to meet demand. Addi- 
tionally, the flexibility to regulate mill vari- 
eties was also very limited, and output lines 
failed to meet product specifications. Rather 
than increase steel output, steel-rolling out- 
put capacity and technology should be im- 
proved. Furthermore, metal scrap utiliza- 
tion should be enlarged if possible to lower 
pig iron consumption, and to reduce energy 
consumption. 

During the past 20 years, total invest- 
ments in the iron and steel industry reach- 
ed 53 billion yuan or 8.9% of total domestic 
investment in capital construction. This 
was far higher than the 5.4% for light 
industry. Results were deemed quite poor, 
particularly during the second 5-year plan, 
when investments in heavy industry rose to 
14%. 

Energy consumption by China’s iron and 
steel industry was more than double the 
average world consumption. Because of the 
present shortage of coal and electricity, a 
number of Chinese enterprises were criti- 
cized and many could not maintain oper- 
ations. For the production of 1 ton of steel, 
China needs about 2.5 tons of standard fuel, 
compared with 0.8 tons for Japan, 0.9 tons 
for the Federal Republic of Germany, 1.0 
tons for the United States, and 1.2 tons for 
the U.S.S.R. The utilization of residual heat 
was very low. Additional criticisms involved 
irrational selection of sites, no seriated 
enterprises, but rather discrete competitive 
enterprises, and increased costs as a result 
of poor integration. 

The Baoshan iron and steel project origi- 
nally was to be completed in two stages— 
capacity of 3 million tons to be completed in 
1982, and the remaining 3 million tons to be 
completed in 1985. In November 1980, the 
Government announced the suspension or 
delay for implementing construction on the 
second phase. By yearend, there were 
doubts whether the first stage of construc- 
tion was to continue. Work, however, was to 
continue on the coal-fired powerplant at the 
site. Baoshan is located outside of Shanghai 
on the Chiang Jiang River, and access by 
road is difficult. To secure the foundations, 
it was necessary to drive 100,000 piles into 
marshy ground. Bulk material will have to 
be transported by river to service the site; 
however, 100,000-ton bulk carriers cannot 
navigate the channel to Baoshan. A new 
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port was to be built near Ningbo, south of 
Shanghai, in Zhijiang. At Ningbo, ore would 
be transferred to smaller vessels for the 130- 
mile distance to Baoshan where a new 
receiving port was to be built. Another 
problem was potential movement of a large 
sandbar north of the port and potential 
problems with heavy silting. In light of the 
shortcomings and the readjustments in the 
modernization program, China was ex- 
pected to announce in early 1981 a decision 
on the viability of the Baoshan project. 

Lead and Zinc.—In 1980, the Beijing 
Central Engineering and Research Institute 
for Nonferrous Metallurgical Industry re- 
ported that the proven reserves for lead ore 
was 20 million tons of contained lead, and 
for zinc ore, 53 million tons of contained 
zinc. The lead and zinc ores were widely 
distributed and were notably in the south- 
west, south, central, and northwest. The 
country's primary refined lead and zinc 
production capacity were each approxi- 
mately 250,000 to 300,000 tons per year.: 
The rated annual capacity of the smelter at 
Shaoguan was 12,000 tons; Shenyang, 
50,000 tons; and Zhu-Zhou, 50,000 tons. For 
the principal zinc smelters, the capacities 
were Huludao, 60,000 tons; Shaoguan, 
30,000 tons; Shenyang, 20,000 tons; and 
Zhu-Zhou, 100,000 tons. 

The largest lead-zinc mine is at Fankou, 
Guangdong; reserves are estimated at 30 
million tons of combined lead-zinc. Metal 
recovery was to be expanded to 150,000 
tons annually by 1981. Current output was 
around 1,500 tons per day of ore or less. 
Some lead ore is produced at Shuikoushan 
in Hunan and at a mine not far from 
Liencheng in Liaoning. There were a num- 
ber of small mines in Liaoning, and some 
lead and zinc is mined at Sidin in Guangxi. 
A multimetal mine and extraction plant 
was being constructed at Changpo, Guang- 
xi. In addition to tin and antimony, annual 
zinc output would be 20,000 tons, and lead, 
5,000 tons. There were also plans to develop 
a mine at Houdong near the Yunnan border 
and construct a 100,000-ton-per-year zinc 
refinery. 

A high-grade ore discovery was found in 
Gansu, with proven reserves of 7 million 
tons of lead-zinc. Announcements of other 
significant deposits included lead (associat- 
ed with tin) in Guangxi; zinc deposits in 
Guangxi, Xizang, and Yunnan; and lead- 
zinc in Gansu, Sichuan, and Yunnan. 

Nickel.—Jiuquan in northern Gansu was 
the largest nickel- producing center in 
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China. The nickel mine was described by 
the Chinese to be the second largest deposit 
(after Canada) of nickel sulfide in the world. 
Jinchang began producing electrolytic nick- 
el in 1964; the industrial center has a 
population of 50,000 which is supported by 
mining, smelting, power and construction 
industries, and research facilities for sci- 
ence and technology. In addition to nickel, 
Jinchang produces gold, silver, copper, and 
cobalt. 

Rare-Earth Minerals.—Based on a Chi- 
nese geologic survey completed in the early 
1950’s, China purportedly had more than 
one-half of the world’s reserves of rare- 
earth minerals. As noted in Rare Earths, a 
1978 publication of the Ministry of Metal- 
lurgy, China has vast reserves of rare-earth 
minerals, 98% of which are in Nei Mong- 
gol?* Large occurrences are found also in 
more than one-half of China's Provinces 
and autonomous regions. China also has the 
world's greatest variety of rare-earth- 
bearing minerals, some of which are un- 
known elsewhere; these minerals contain 
nearly every important rare-earth element. 

The Bayan Obo Mine in Nei Monggol is 
the country's major producer of rare earths. 
Yttrium is produced, as well as some 
scandium.? The Bayan Obo Mine has been 
decribed as probably the largest samarium 
mine in the world. 

Southern Jiangxi has rich rare-earth re- 
sources. Ganzhou prefecture has seven 
proven deposits of good-quality rare earths 
in tracts large enough to be strip mined. 

China began producing rare-earth prod- 
ucts in 1958 and now manufactures more 
than 200 products. Chinese exports of rare 
earths began in 1978. 

Tin.—China's total tin metal production 
in 1980 was reported to be 14,600 tons.?* The 
Kokiu smelter (south of Kunming) of the 
Yunnan Tin Corp. is the largest tin smelter 
in China, with a rated annual capacity of 
20,000 tons. The smelter is about 70 years 
old and currently produces around 10,000 
tons per year of four grades of metal. Local 
ore is concentrated to 43% tin by several 
concentrators within a 30-kilometer radius 
of Kokiu, and then transported by truck to 
the smelter. There are seven reverberatory 
furnaces used for smelting and slag treat- 
ment. Two modern furnaces are fired with 
powdered coal burners and the other by 
burning coal on fixed fire grates. 

The Linchou smelter in Guangxi was put 
into operation in 1953 and currently pro- 
duces 2,000 tons of metal annually. Incom- 
ing tin concentrates assaying 45% to 50% 
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tin come mainly from the Da Chang Mine. 
The Guangghou smelter in Guangdong and 
the Ping Gui smelter in Guangxi each 
produce about 1,000 tons of metal annually. 
Concentrates used by the Guangzhou smelt- 
er are high in sulfur and arsenic and 
require roasting before charging by two 
electric furnaces. Crude tin is cast into 
anode for electrolytic refining. Ping Gui 
smelter lacks roasting equipment and also 
uses concentrates which are high in sulfur 
and arsenic (between 1% and 3% each). 

There are two small smelters in Guangxi. 
Limo smelter produces 400 tons of tin per 
year from concentrates high in tungsten, 
tantalum, and columbium. The Kandro 
smelter, also in Guangxi, and the Hingyang 
smelter in Hunan, each produce 100 tons of 
metal per year as a byproduct of other 
metal refining. Construction of a 6,000-ton- 
per-year smelter was proposed for Leipin 
County, Guangxi. 

Tin mine output in Yunnan was from six 
alluvial deposits and five underground 
mines. Tin mineralization in Liaoning is in 
skarn deposits. Output in Fuhochung, 
Guangxi, is from placer deposits. The first 
stage of construction of a tin-mining/ore- 
dressing complex in Hichih, Guangxi, was 
reportedly completed. This placer operation 
was expected to produce 4,000 tons per year 
of tin, as well as significant quantities of 
zinc, lead, antimony, and some precious 
metals. 

Tungsten.—China’s most significant 
tungsten occurrences are wolframite min- 
eralization in the Nan Ling Range in Jian- 
jsi. Mining is currently from Dajishan, 
Gueimeishan, Pankushan, and Xihuashan. 
However, scheelite deposits in Hunan were 
becoming more important. Significant de- 
posits also occur in Guangdong, Fujian, and 
particularly Guangxi. Because of large re- 
serves, tungsten in Guangxi was designated 
to be a key project of the metallurgical 
industry. Presently, output from tungsten 
mining at Donxing, Lingma, and Mashan 
was used for export. There have been nu- 
merous citations for new tungsten finds in 
China, notably in Guangxi, Tianji, Sane, 
and Yunnan. 

Uranium.—Although China has domon: 
strated nuclear capability, it was believed 
that present technology was limited in ura- 
nium enrichment. Neither the production 
level nor total reserves are known. Howev- 
er, one Western source placed annual urani- 
um production at 1,000 tons of 0.125% ore. 

More than 10 uranium deposits have been 
developed and mined in northern Guang- 
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dong.“ A large uranium concentration oc- 
curs in a fracture stratum of Mesozoic 
granite.*! The radioactive belts were in the 
Huagang Crag stratum, Tan Mutao, in the 
Nan Ling Mountains. The Yenshan gran- 
ites showed pronounced differentiation in 
uranium content, and the uranium was 
gradually enriched from the older to the 
younger rock. In the most recent fine- 
grained binary granite, the uranium con- 
tent is six times higher than in the oldest 
granite. 

Uranium was reportedly found in north- 
east Liaoning, occurring in geologic forma- 
tions that date back 2 million years. Techni- 
cal data from this find were being used to 
prospect other uranium occurrences in simi- 
lar formations.*? 

The Marine Resources Chemical Re- 
search Institute of Shanghai Normal Uni- 
versity was continuing its research in urani- 
um extraction from seawater.” The insti- 
tute was cited in 1970 for extracting 30 
grams of uranium from seawater. Later, it 
won a prize at the 1978 National Scientific 
and Technology Conference for its achieve- 
ments in uranium extraction. 

Other Metals.—The Ministry of Geology 
reported that China had a large variety of 
minerals, as well as sufficient reserves of 
important minerals, for the country's eco- 
nomic development in the 1980's.** Howev- 
er, much of China's reserves were contained 
in associated mineralization in complex 
ores, especially in Nei Monggol. There was 
significant recovery of vanadium from the 
titaniferous magnetite in Panzhihua; vana- 
dium was also being recovered from coal 
tailings. Large quantities of vanadium were 
exported, principally to the United States, 
and in 1980, 88,184 pounds of vanadium 
pentoxide was shipped to the United States. 
China was also producing titanium sponge, 
and in 1980 both sponge and ingot were 
available for export. Arsenic, molybdenum, 
and cobalt were recovered as byproducts in 
copper-nickel smelting and refining. Magne- 
sium metal is produced electrolytically and 
by the thermic process; small quantities of 
beryl were shipped to the United States, 
and high-purity silicon was available for 
export. The country is a well-known produc- 
er of mercury. China is also known to 
produce tantalum and columbium. Follow- 
ing the ratification of a raw materials 
exploration agreement, investigators from 
the Federal Republic of Germany were to 
conduct a tantalite-columbite exploration in 
Hunan. Other metals produced in China 
included gallium, germanium, indium, lithi- 
um, and zirconium. 
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Barite.—Notwithstanding the increasing 
domestic consumption of barite for oil and 
gas drilling, China’s output of barite in- 
creased sufficiently enough to permit a 
larger volume of exports. Apparent exports 
in 1978 were around 150,000 tons, more 
than double in 1979, and over 500,000 tons 
in 1980. Principal destinations were the 
United States, Japan, Netherlands, and the 
Federal Republic of Germany. In 1980, 
United States receipts of Chinese barite 
were 469,000 tons. 

K.C.A. Feoso (KCAF), a joint venture of 
K.C.A. International and Feoso Oil Ltd., 
signed an agreement with China National 
Metals and Minerals Import and Export 
Corp. in which KCAF would finance, design, 
and build a $3.5 million barite processing 
plant in Guangxi.** The proposed plant will 
have two 11-ton-per-hour mills. KCAF 
agreed to buy 140,000 tons of barite before 
the plant goes onstream in 1981 and will 
acquire first purchasing rights for barite 
produced over a 10-year period. The compa- 
ny will use the barite in its existing oil 
operations in the United Kingdom, Vene- 
zuela, and the Far East, and will sell any 
surplus on the open market. 

Reserves of barite in Hubei were estimat- 
ed at approximately 20 million tons.** The 
deposits were scattered throughout seven 
counties. 

Cement.—On January 1, 1980, China offi- 
cially adopted new cement standards which 
were formulated by the country’s National 
Bureau of Standards.** Research and formu- 
lation for revising standards for portland 
cement, blast furnace slag cement, pozzolan 
cement, and fly-ash cement began in 1972. 
A total of 75 cement concerns from 24 
Provinces, municipalities, and regions parti- 
cipated in the task force. 

There were seven principal revisions in 
the cement standards. First, clinker cement 
and portland fly-ash cement were added to 
the existing classification. Second, in slag 
cement, slag blend was revised to 2096 to 
10% from 20% to 85%. Either pozzolan or 
fly ash, or a mixture thereof, was permitted 
to be substituted for the slag—substitution 
not to exceed one-third of the total amount 
of the material added or 15% of the total 
volume of water. The limits for fly ash in 
fly-ash cement was to be between 20% and 
40%. In both pozzolan and fly-ash cement, 
up to one-third of the total volume of 
material blended may be slag. Third, the 
plastic-mortar method was to replace the 


254 


earth-drying method for testing cement 
strength. Fourth, the amount of magnesia 
in clinker has been revised not to exceed 6% 
from 4.5%. When between 5% and 6%, 
autoclave soundness testing must be con- 
ducted. Fifth, sulfur trioxide content in 
cement was revised from 3% to 3.5%. For 
slag cement, it was not to exceed 4%. Sixth, 
in addition to the dry-sieve method, the 
water-sieve method was added for testing 
fineness. Seventh, sand from Pingtan in 
Fujian Province was to be the standard 
sand. Ignition loss was revised from 0.3% to 
less than 0.4%; silt-carrying capacity was 
revised from less than 1.0% to 0.2%; and 
fineness was to range 0.25 to 0.65 millime- 
ters. 

About 66% of the country’s annual pro- 
duction capacity was comprised of 3,400 
plants which are not part of the unified 
State distribution system.** Most of these 
plants use vertical kilns. About 120 of the 
3,400 plants have annual capacities in ex- 
cess of 80,000 tons; 280 with 40,000 to 80,000 
tons; and the remainder, less than 40,000 
tons. About 1,000 plants, run by communes 
and brigades, have an average annual pro- 
duction capacity of about 2,000 tons. Forty- 
nine plants comprise the remaining third of 
China’s cement output capacity. During 
1980, 25 cement works, with a combined 
annual capacity of 9.6 million tons, were 
reported under construction by the Minis- 
try of Building Materials. These included 
the Baimashan cement works in Anhui 
Province (500,000 tons per year); Changxing 
cement works in Zhejiang (450,000 tons per 
year); Litang cement works in Guangxi 
(500,000 tons per year); and Qujiang cement 
works in Sichuan (460,000 tons per year). In 
addition, there were two whole plant im- 
ports from Japan (each with a total annual 
capacity of 1.5 million tons) and one from 
Romania (1 million tons). Most plants were 
to be completed and operational in 1983. 

Coal accounts for about 88% of the energy 
supply for China’s cement industry, and oil 
and natural gas account for the remainder. 
In order to conserve energy, efforts were 
being made to develop and use large rotary 
kilns with cyclone preheaters or precal- 
cining burners. 

Fertilizers.—Despite the imports of 
chemical fertilizer plant installations since 
1973, China continued to be a large import- 
er of fertilizers. Nitrogenous fertilizers were 
imported from Italy, Japan, Morocco, and 
the United States; phosphatic fertilizers 
from Morocco, Tunisia, and the United 
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States; and potassium fertilizers from Cana- 
da and the Federal Republic of Germany. 
Domestic production included nearly 10 
million tons of nitrogenous fertilizers, 2.3 
million tons of phosphatic fertilizers, and 
only 20,000 tons of potash. The varieties of 
chemical fertilizers produced include single 
sulfate of ammonia, urea, ammonium ni- 
trate, ammonium bicarbonate, ammonium 
chloride, lime, nitrogen, calcium phosphate, 
and calcium magnesium phosphate. Also, 
there is small-scale production of ammo- 
nium phosphate; potassium nitrate; and 
potassium, borate, molybdic, and copper 
microelement fertilizers. Jacobs Interna- 
tional of Dublin was negotiating the con- 
struction of a large fertilizer plant at Qar- 
han Lake in Qinghai Province.” The dry 
lake basin covers an area 100 miles long by 
40 miles wide and was estimated to have 
200 million tons of potassium-rich salt re- 
serves. 

Fluorspar.—China has been an impor- 
tant producer and exporter of fluorspar 
for several decades. The leading produc- 
ing Provinces were Fujian, Hunan, Liao- 
ning, Shanxi, and Zhijiang, with some 
from Guangdong and Shangdong. In the 
1960’s, large tonnages were exported to the 
U.S.S.R. and Japan, and more recently only 
to Japan which imported close to 225,000 
tons in 1980. Reportedly, only small quanti- 
ties of very high-grade lump fluorspar were 
shipped to U.S. producers recently on a trial 
basis for testing, and in 1980, exports to the 
United States totaled 24,660 tons. Chinese 
fluorspar, in lumps or fines, were available 
in specifications from 70% to 95% mini- 
mum calcium fluoride, with maximum sili- 
ca ranging from 4.5% to 29%. 

Gem Stones.—The Ministry of Geology 
reported that 30 varieties of jade and other 
precious and semiprecious stones were 
found during 1980 at 165 locations in 10 
Provinces. Preliminary surveys showed that 
some deposits of sapphires, aquamarine, 
amethyst, amber, tourmaline, and topaz 
may be workable. Malachite, agate, and 
other precious stones were found in a dozen 
localities in Xinjiang. Sapphire was found 
in a 300-square-kilometer area in Fujian. In 
1979, the Ministry had trained more than 
100 people to look for gem stones.“ 

Magnesite.—Most of the magnesite 
mined in China is from Da Shih-Qiao, Liao- 
ning Province. At Da Shih-Qiao there are 
two mining sites, a mechanical shaft kiln, 
and a rotary kiln plant. Mine site No. 1 has 
an annual capacity of 1 million metric tons, 
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and mine No. 2 has a capacity of 2 million 
metric tons, compared to current output of 
600,000 to 700,000 tons and 1 million tons, 
respectively. After blasting, magnesite 
chunks measuring 4 to 5 feet in size are 
crushed by a jaw crusher to a 1- to 4-inch 
size. The ore going for rotary kiln calcining 
is further crushed in a dry pan to 1 inch and 
finer. Crushed ore is stored in silos at the 
mine site, and later moved about 6 miles by 
railroad to the calcining plant. Upgrading 
before calcining is unnecessary because of 
the purity and consistency of the magnesite. 
Both shaft kilns and rotary kilns at the 
calcining plant are used for dead-burning 
the magnesite. There are five steel vertical 
shaft kilns, each producing 80 tons of dead- 
burned magnesite per day. In addition, 
there are two 198-foot-long rotary kilns, 
with 12-foot internal diameter; each kiln 
produces 200 tons of dead-burned magnesite 
per day.*! 

Salt.—Production of salt in China has 
averaged 17 million tons annually since 
1977, but this probably does not include salt 
production used in the production of indus- 
trial chemicals. Liaoning Province is one of 
the country’s major salt producers and has 
more than 60,000 hectares of saltfields 
along the Yellow and Boahi Seas. China’s 
largest saltfield is at Tanggu near Tientsin. 
Other major salt-producing areas were in 
Shandong, Jiangsu, Guangdong, Sichuan, 
and Hainan. Most of the country’s output 
was from solar evaporation ponds and evap- 
orites in dry salt lake beds. 

The largest salt deposit in China was 
reported in the Qaidam Basin in Qinghai, 
with reserves sufficient to satisfy the entire 
population for 10,000 years.? The most 
famous salt-producing areas in China his- 
torically were along the Hai He which runs 
through Anhui, Henan, and Hunan Prov- 
inces.“ The salterns in Huaibei (translates 
as the north banks of the Hai He) are 
protected by a 200-kilometer-long dike. Six 
chemical plants were built in the area to 
utilize waste brines of the salt-producing 
process to recover potassium chloride, mag- 
nesium chloride, bromine, anhydrous mira- 
bilite, and magnesium metal. The plants 
also produce compounds for chemical fertil- 
izers. 

In the Ih Ju Meng area of Nei Monggol, 
two-thirds of the Hanggin Qi salt lakes were 
being covered over with sand. This deposit, 
opened to mining in 1951, was estimated to 
contain 5 million tons of salt and 30 million 
tons of saltpeter. Because of sand intrusion, 
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annual production of salt decreased from 
24,000 tons in 1974 to 4,200 tons in 1977, and 
was expected to become a wasteland unless 
prompt and effective measures were used to 
save the field.“ 

At the saltfields along the shores of the 
Yellow and Bohai Seas, about 1.2 million 
cubic meters of bittern was produced annu- 
ally. In the effort to increase product quali- 
ty for salt and minimize pollution, mine 
plants (including the newly expanded Pi- 
ziwo plant) in the area were processing 
about 55% of the bittern generated from 
salt production. Compounds recovered from 
the bitterns included potassium chloride, 
magnesium chloride, and bromine.“ 

The Japan Soda Industry Association re- 
ported that China could become a reliable 
supply of salt raw materials and has suffi- 
cient capacity to export 1 million tons of 
salt annually.** Moreover, the quality of the 
salt from Huaibei has improved. However, 
with the exception of Tianjin, salt exports 
were hampered by inadequate transporta- 
tion and harbor facilities. The Chinese felt 
that these hindrances could be overcome on 
the condition that a large export market 
existed and was stable. 

Other Nonmetals.— Prior to 1950, only a 
few nonmetal ores such as pyrites and 
phosphates were mined. To date, however, 
China has claimed 80 deposits of sufficient 
reserves for nonmetal minerals. Aside from 
magnesite, dolomite, limestone, and salt, 
the most abundant were alum, arsenic, 
gypsum, phosphate, and pyrites. Phosphate 
occurrences were found in almost every 
Province, with three-fourths of the reserves 
concentrated in Guizhou, Hubei, Hunan, 
Sichuan, and Yunnan. The second-order 
minerals—which were present in important 
amounts—included barite, bentonite, dia- 
tomite, graphite, kaolin, mirabilite, per- 
lite, talc, and zeolite. High-quality asbestos 
occurs in Shaanxi and Sichuan. Graphite* 
is found in Xinjiang, Heilongjiang, and 
Shandong, as well as Hubei, Jilin, and 
Shanxi. Kaolin occurs in Jiangsu, and kya- 
nite in Shanxi. Sodium bentonite occurs in 
Julin, Xingjiang, and Zhijiang, and a new 
deposit was found in Sichuan. Seventy per- 
cent of China's mica reserves are reportedly 
in Xinjiang. There are four active mines 
and three processing plants in the area, 
with a total output of 1,140 tons. China also 
has large quantities of high-quality marble. 
While there are vast resources in dry lakes, 
potassium production is small. Similarly, 
diamond mining is small scale. China's 
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largest boron mine went into operation 
midyear 1980.* The open pit mine, located 
in Yingkou, Liaoning, has high-grade ore 
and was expected to have an annual output 
of 100,000 tons of boron. 
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China’s principal energy resource was 
coal which accounts for about 71% of its 
energy resources. Petroleum and natural 
gas account for 21%, and hydropower ac- 
counts for about 3%. Government planners 
anticipated little change in the country’s 
energy supply configuration for the next 20 
years. Under an energy program, newly 
formulated coal and hydropower develop- 
ment will occupy a priority position. Howev- 
er, petroleum and natural gas will natural- 
ly not be excepted. 

China’s confirmed hydropower resource 
was estimated at 677 million kilowatts. 
Within the next decade or two, the key 
hydropower developments are to include 10 
large-scale projects on and along the upper 
reaches of the Changjiang and Huanghe, 
and the Yaliongjiang. Construction in prog- 
ress during 1980, with a total capacity of 
9,200 kilowatts, included plants at Lubuge 
(600 kilowatts) and Tianshenggiao (800 kilo- 
watts) on the Hongshishe on the upper 
reaches of the Zhujiang; at Longyangxia 
(1,500 kilowatts) on the upper reaches of the 
Huanghe; at Wugiangxi (1,750 kilowatts) in 
western Hunan; and at Gezhouba (2,710 
kilowatts) on the Changjiang. Those plan- 
ned to be built during the sixth 5-year plan 
have a combined capacity of 20,000 kilo- 
watts, and those to be built in the seventh 5- 
year plan have a combined capacity of 
40,000 kilowatts. 

Coal-fired thermal plants were to be built 
by constructing clusters of power stations 
near coal mining districts. During the next 
decade or two, 10 thermal power bases were 
to be constructed in various mining dis- 
tricts, including  Helanshan,  Helinhe, 
Lianghui, Liupanshui, Lunan, Mengnan, 
Shanxi, Shuzhou, Weibei, Yimin, and Yuxi. 
Projects under construction in 1980 includ- 
ed Datong No. 2 (1,200 kilowatts) and Shux- 
ian (1,350 kilowatts) in Shanxi; Huibei (750 
kilowatts) and Huinan (600 kilowatts) in the 
Lianghui area; Shilicuan (500 kilowatts) in 
Lunan; Pindingshan (1,800 kilowatts) in 
Yuxi; and Qingling (800 kilowatts) in 
Weibei. Preliminary plans for the 1990's 
include construction projects totaling a ca- 
pacity of 70,000 kilowatts. 

Around 1990, two nuclear powerplants 
were envisioned in the southeast. Concomi- 
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tantly, energy conservation and the elimi- 
nation of energy waste was extremely im- 
portant to ease fuel and power shortages 
and to guarantee continued growth of 
industry.“ 

The use of biogas (methane from organic 
matter) is extensive throughout rural Chi- 
na. It was estimated that there were 17,000 
production brigades in 21 counties in the 
country which produce methane from bio- 
gas digesters. In Sichuan alone, there were 
5 million methane- generating ponds, 500 
methane gas power stations (total power 
capacity of 5,500 horsepower), and 300 
electric power generating stations using 
methane gas (total generating capacity of 
1,500 kilowatts).5 

Coal. — China's resources of coal were 
estimated at 1.5 trillion tons, of which 600 
billion tons are confirmed reserves. China 
ranks third, behind the U.S. S. R. and the 
United States, in terms of overall resources. 

Since 1978, China's annual output has 
averaged close to 625 million tons. Mining 
bureaus with an annual production of more 
than 10 million tons were Datong, Feng- 
feng, Fushun, Fuxin, Hegang, Huaibei, Jixi, 
Kailan, Pingdingshan, Xuzhou, and Yang- 
chuan. Annual production at Datong, Fush- 
un, and Fixin is each probably around 20 
million tons. Bureaus with an annual out- 
put of 5 to 10 million tons were Huainan, 
Jiaozuo, Shihuijing, Shuangyashan, Tong- 
chuan, Tonghua, Xinwen, Xishan, and Zao- 
zhuang.*! 

Most of the coal mined is north of the 
Changjiang River in the central, north, and 
northeast regions of the country. About one- 
half of the national output is produced in 
the north and northeast. Shanxi alone ac- 
counts for about one-sixth of the total annu- 
al production. The central Provinces of 
Anhui, Henan, Jiangsu, and Shandong con- 
tribute about one-fifth of the national pro- 
duction. 

China's newly formulated energy pro- 
gram emphasized the equal need for energy 
development and conservation. Conserva- 
tion was given a priority position for the 
immediate future, and coal development 
was a long-term priority. Under the coal 
development program, existing mines were 
to be improved and modernized. Mine out- 
put was to increase gradually as a result of 
mine mechanization. County-operated re- 
gional mines were to be consolidated to 
increase efficiency and productivity, and to 
be technically improved (these mines pro- 
duced a total of 278 million tons in 1979). 
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Currently, improvements were being made 
in 1,200 local mines. 

After discussing a long-term plan for 
developing Shanxi’s coal industry, Govern- 
ment planners decided to turn the Province 
into a major energy base for the country. 
Coal occurs in 70% of Shanxi’s counties, 
and the Province’s large deposits make up 
one-third of the Nation’s total reserve. One- 
half of the Province’s reserves is high-grade 
coking coal. The reserves are easily accessi- 
ble, lying 300 to 400 meters underground. 
Smaller investment was needed for develop- 
ment and extraction because the coal seams 
were stable, simple structures. Coal trans- 
port from Shanxi to neighboring markets 
outside the Province is relatively conven- 
ient. Moreover, Shanxi already had a num- 
ber of well-equipped coal bases which sup- 
plies about one-sixth of the Nation’s produc- 
tion. 

A pair of shafts, with a designed capacity 
of 4 million tons per year, was being built at 
Datong where 23 million tons of coal was 
produced in 1979. In addition, old pits at 
Datong were being mechanized. In April 
1980, agreement was reached for six Chi- 
nese-Japanese joint coal development proj- 
ects in Shanxi. These were as follows, with 
annual capacity given in million tons and 
coal type: Xiqu (3, feitan and coking); Malan 
(4, feitan and coking); Zhenchengdi (15, 
feitan and coking); Jining No. 2 (4, steam); 
Tunlan (4, coking); and Guishigou (3, cok- 
ing). Construction on Xiqu and Zhenchengdi 
was to be completed in 1984; on Malan in 
1986; no date was set for the others. 

The new Huolinhe coal base on the Horq- 
in grassland in Nei Monggol was designed 
with technical assistance from the Federal 
Republic of Germany. When completed in 
1985, this coal base will produce 20 million 
tons per year and will become one of Chi- 
na’s largest open pit mines. To be automat- 
ed, Huolinhe will use advanced, continuous 
mining technology throughout the produc- 
tion process. Japan was to participate in the 
construction of a mine at Jungar. Proposed 
output of steam coal for this mine was 10 to 
20 million tons annually and was to be 
completed in 1990. 

Large Chinese-made drills were being 
used in the construction of seven pairs of 
shafts at the Huainan-Huaibei coal base in 
Anhui. The total designed capacity for this 
expansion was 14 million tons per year. A 3- 
million-ton-per-year steam coal mine at 
Panji, Anhui, was to be completed in 1985 
with Japanese participation. 
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Construction was being accelerated at 
Yanzhou in Shandong, and at the Xuzhou 
base in Jiangsu on the construction of seven 
pairs of shafts and four coal dressing plants 
capable of producing 14.7 million tons of 
coal per year. Japanese assistance was ob- 
tained for developing two mines n Shan- 
dong. The steam coal mine at Baodian was 
designed for a 2-million-ton-per-year output 
and was to be completed in 1984. A 1.5- 
million-ton-per-year mine at Jiangzhuang 
for steam coal and feitan was also to be 
completed by 1984. 

The Liupanshui base in Guizhou was 
being expanded as a major source of coal 
supply for the steel industry in southwest 
China. Its present annual capacity is 10 
million tons. Two new mines were under 
construction, with an annual designed ca- 
pacity of 1.2 million tons and 0.6 million 
tons, respectively. 

Construction of four pairs of shafts, with 
a total annual capacity of 12 million tons, 
was nearing completion at Pingdingshan in 
Henan and Kailuan in Hebei. A 3-million- 
ton-per-year mine for brown coal was to be 
developed with Japanese assistance at Yim- 
inhe in Heilongjiang. The mine (coal output 
was to be used domestically) was scheduled 
for completion in 1985.5? 53 s« 

Petroleum and Natural Gas.—Develop- 
ment of China's petroleum and natural gas 
resources was still at an early stage. Within 
China's territorial limits, there is an area of 
more than 4.2 million square kilometers of 
sedimentary rock out of 9.6 million square 
kilometers of the Chinese land mass and 
more than 1 million square kilometers of 
the Chinese Continental Shelf with poten- 
tial oil-bearing prospects. Prospecting has 
not been done in most areas, or only insuffi- 
cient studies have been conducted. In places 
where prospecting has been completed, 
some authorities feel drilling has not been 
done to sufficient depths. 

There are more than 160 oilfields under 
exploitation. In 1979, China's crude oil out- 
put ranked fifth in the world. Natural gas 
output amounted to 14.5 billion cubic me- 
ters. Production levels for petroleum and 
natural gas in 1980-81 were to remain 
substantially at the 1979 level. 

Most land prospecting focused on deep 
wells in eastern China. However, there 
were plans to intensify oil drilling in the 
west. Exploratory drilling in the sedimenta- 
ry pans in Tsaidam, Tarim, Zhunkan, and 
in the Shaanxi-Gansu-Ningxia area indicat- 
ed fair prospect for oils. 
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Offshore developments had more promis- 
ing prospects. During drilling in the Pearl 
River Basin on the Continental Shelf off the 
South China Sea, No. 7 well brought in 
crude oil. At the South China Sea-Northern 
Continental Shelf-Fossil Stratum Confer- 
ence convened in Guangzhou in early 1980, 
Chinese experts agreed that the South Chi- 
na Sea had potential for oil development. 

Between May and July of 1979, China 
signed agreements with 16 petroleum com- 
panies in the United States, the United 
Kingdom, France, and Italy for seismic 
surveys. These surveys were contained in 
eight areas along a line extending 100,000 
kilometers in the South China Sea and the 
southern Yellow Sea, encompassing a total 
area of 110,000 square kilometers. The sur- 
veys were completed in July 1980, and the 
concerned parties were interpreting and 
evaluating the seismic data. The Chinese 
were optimistic about developmental pros- 
pects in the area. 

There were reports that 20 wells were 
drilled in the offshore area close to Zhan- 
jiang and that there were gas or oil show- 
ings. Oil and natural gas were also believed 
to have been found in a strike in the Gulf of 
Tonkin. Other reports concerned large oil 
and gas finds north of the Yangzi in eastern 
Jiangsu—26 wells drilled in the southwest 
Qaidan Basin in Qinghai, 20 of which were 
reported to have showed oil and gas; a 
gasfield near Sanshiu in Guangdong; and 
continued exploration in Ta Li Mu Basin in 
Zinjiang and gasfields in eastern Sichuan. 

Two fields were in the developmental 
stages. One was along the lower reaches of 
the Yellow River which produced low sulfur 
crude, and the other is the Liaohe Field in 
northeast Liaoning. The Liaohe Field has 
eight oil-producing districts, with 1,800 
wells and 160 stations for collecting, trans- 
porting, and measuring oil and gas. Liaohe 
produces 5 million tons of crude oil and 1.7 
billion cubic meters of gas annually. 

. By mid-1980, China was concluding explo- 
ration and development contracts with for- 
eign partners. The first was with Japan- 
China Oil Development Corp., a subsidiary 
of the State-owned Japan National Oil 
Corp. The area included in this contract 
covered about 25,000 square kilometers of 
the western and southern parts of Bohai 
Gulf and may include some onshore area. 
The other partner was the Société Natio- 
nale Elf Aquitaine, which was granted a 
9,000-square-kilometer area in the central 
and eastern section of Bohai; Compagnie 
Francaise de Pétroles was granted a 10,000- 
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square-kilometer area in Beibu Gulf. 
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The Mineral Industry of 
Colombia 


By Doris M. Hyde’ 


Colombia experienced somewhat slower 
economic growth in 1980 than in previous 
years. The gross national product (GNP), 
estimated at $32.2 billion? at current prices, 
grew in real terms by 4.5% in 1980 com- 
pared with a 5.4% growth rate in 1979. The 
rate of inflation fell from almost 29% in 
1979 to below 26% in 1980. The peso deval- 
uation. increased to about 16% in 1980, 
reducing somewhat its cumulative over- 
valuation, as well as helping to maintain 
the competitiveness of minor and nontradi- 
tional exports. 

The mineral industry remained dominat- 
ed by the production of mineral fuels and 
the precious metals, gold and platinum. 
Natural gas production increased in 1980, 
with production averaging an estimated 7% 
above that of 1979. The late 1979 completion 
of a pipeline linking Texaco Oil Co.’s off- 
shore Chichupa Field and the main line to 
Cartagena contributed to the increased pro- 
duction and consumption of natural gas. 
Petroleum production showed a slight gain 
in 1980, and although it is probably too soon 
to presume a complete reversal of Colom- 
bia’s gradual production decline, it at least 
indicates that the persistent downtrend has 
been stemmed. Gold production in 1980 was 
estimated to have increased 87% over that 
of 1979. As a result, Colombia has regained 
its rank as the second largest gold producer 
in Latin America after having dropped to 
the third position when full-scale gold min- 
ing began in the Dominican Republic in 
1976. E | 

With respect to major mineral develop- 
ment plans, during 1980 construction was 
under way at the Cerro Matoso nickel 
mining project, and a final agreement for 
the El Cerrejón coal deposit was concluded 
and construction of infrastructure at the 


mining site began. Through the Empresa 
Colombiana de Petróleos (ECOPETROL), 
Colombia continued its intense efforts to 
increase crude oil and natural gas produc- 
tion and reserves. Additional association 
contracts with foreign oil companies were 
signed, and exploration results have been 
promising. In 1980, domestic crude oil pro- 
duction was estimated to have provided for 
about 83% of national demand. 

Mining as a whole represented only 1% of 
the GNP, but the Plan of National Integra- 
tion (PIN) set the development of energy 
and mining among the major national 
goals. PIN advocated a program of public 
investment in selected high-priority sectors 
and the provision of direct incentives to 
encourage private and foreign investment 
in these areas. A portion of the public 
investment visualized by PIN was to come 
from foreign loans. National budget invest- 
ments in mining and energy increased by 
240% between 1978 and 1980, and foreign 
investment in mining (not including petro- 
leum) increased from $53.7 million in the 
1975-77 period to almost $1.4 billion in the 
1978-80 period. 

The demand for electric energy has been 
increasing at a rate of over 10% per year. 
Colombia’s Caribbean region, where power 
is generated by thermal units, was unaffect- 
ed by the electricity shortages caused by 
exceptionally light rainfall in the rest of the 
country which is dependent on hydroelec- 
tric generation. During 1980, only residen- 
tial consumers in the interior were sub- 
jected to electricity cutoffs, but industrial 
users were asked to voluntarily restrict 
consumption by 10%. Government officials 
have suggested that the 1980 restrictions 
may not be sufficient for 1981. By mid-1982, 
a transmission line linking the national 
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power network to the Caribbean coast, plus 
a 15% increase in electric power genera- 
tion, will help reduce power shortages. Pow- 
er projects involving over 2,200 megawatts 
are under construction, with completion 
planned by 1988. 

In December 1979, Nicaragua extended 
its maritime limit to 200 miles and rejected 
the 1928 and 1972 agreements which assign- 
ed to Colombia ownership of some islands 
lying within the new maritime jurisidiction. 
Nicaragua claimed.ownership of the Colom- 
bian islands of San Andrés and Providencia, 
and the cays of Roncador, Quita Sueno, and 
Serrana. The decree establishing the mari- 
time limit specifically mentioned Nicara- 
guan ownership of natural resources within 
the zone. Nicaragua indicated it would pur- 
sue its claim by legal means. In October 
1980, Nicaragua published a new map 
which showed the disputed islands and cays 
as part of Nicaraguan territory. 

Another jurisdictional dispute has periph- 
eral mineral resource implications. The 
question of the exact maritime boundary 
between Colombia and Venezuela has been 
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under negotiation for over a decade. In 
October 1980, a draft agreement was pub- 
lished by the two countries, but it evoked 
internal opposition on both sides and formal 
signing was delayed. The main issues have 
been Venezuela’s claim that the Gulf of 
Venezuela is an "internal sea” over which it 
should have absolute sovereignty, and 
Colombia’s insistence that the Los Monjes 
Islands are the territory of Colombia. In the 
proposed agreement, Colombia cedes its 
right to the Los Monjes, and Venezuela 
recognizes limited Colombian rights in the 
Gulf. Among other things, the draft deals 
with the issue of sharing and/or ownership 
of hydrocarbons. Although there has been 
no drilling in the Gulf, it is believed that the 
area contains considerable potential for 
crude oil and natural gas. 

Colombia has several mineral projects in 
various stages of exploration (copper, mo- 
lybdenum, uranium, bauxite), feasibility 
study (phosphate), or development (coal, 
nickel), which by the mid-1980's should 
visibly impact on the mining sector’s contri- 
bution to the economy. 


PRODUCTION 


Colombia’s production of mineral com- 
modities was estimated to have remained 
fairly stable in 1980, as shown in table 1. 

In 1980, precious-metal production in- 
creased significantly and was estimated to 
have ended the year with volumes of gold, 
in particular, showing a significant 87% 
gain over the 1979 production level. Gains 
in silver (52%) and platinum (11%) were 
more modest. In 1980, production began 
from Colombia’s first asbestos mine. 


After a marked decline in 1979, steel 
production in 1980 was estimated to have 
increased 12%, surpassing the level pro- 
duced in 1978. Of the mineral fuels, coal and 
natural gas were estimated to have shown 
some increases over 1979 production. The 
production of crude oil was also slightly 
higher than in 1979, an encouraging factor 
in that the steady decline experienced dur- 
ing the last decade may be leveling off. 


Table 1.—Colombia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979P 1980° 
METALS 
Chromite, gross weight (3) (3) (5) (5) 8 
Copper, mine output, metal content 165 178 100 84 4111 
G. te troy ounces - 300, 307 263,437 257,632 265,609 *497,028 
Iron and steel: 
Iron ore and concentrate thousand tons 1542 1505 497 397 4506 
Pigiron -----------------—- do- 286 223 298 241 4279 
Ferroalloys: Ferrosilicon® |... 1,200 1,200 1,200 1,200 1,200 
Crude steel ___________ thousand tons 356 330 391 362 4405 
Semimanufactures, hot-rolled_ _ - do- 300 294 332 307 4320 
Lead, mine output, metal content 1208 T166 120 226 4187 


See footnotes at end of table. 
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Table 1.—Colombia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1976 
METALS —Continued 
Manganese ore, gross weight .. 7,798 
Plat inum- group metalns troy ounces. . 16,779 
I ornare e uL LL do- 106,812 
Zinc, mine output, metal content (3) 
NONMETALS 
AsDeBLOB e oi he re uror c $5,000 
E Lone ee ee so 73,100 
Cement, hydraulic. . thousand tons 79,612 
E 
tone Eg 3 
Fr Ie mL eet "860,000 
Distomite ß me LEE 650 
Feldapal — S on eu Ede ec St 130,000 
Gyp sum thousand tons 205 
Lime, hydrated and quicklime® _ _ _ _ _ __ do... 1,000 
Magnesite uoc rna nere cesis 1,632 
Miese ue teet (3) 
Nitrogen: N content of ammonia ----------- 90,400 
Phosphaterock -- -----------------—- T9 300 
Precious and semiprecious stones: Emerald: 
Gem stones carats_ _ NA 
Moralla `- -—--------------—- do... NA 
// suae che do... 499,802 
Salt: 
C ee thousand tons 186 
ff ee cci do... 925 
Total c mi eiue E EE do— 1.111 
Sodium compounds: Sodium carbonate |... 149,374 
Stone and sand: 
Calcite .—— oan ³ ³ 7,800 
Dolomite ------------ thousand tons 23 
Limestone. - - - - ------------- do— 7, 800 
Marble usn me ³˙¹¹ ⁰³» i eS 10,832 
Sand, excluding metal- bearing "398,342 
Sulfur: 
Native (from ore) ))) „ 717,800 
Byproduct, from petroleum ............. €2,000 
Total ----------------------—— 719,800 
Talc, soapstone, pyrophyllite .. 12,200 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 8 26,300 
Coal, all grades thousand tons 4,000 
Coke, all types do... 1420 
Gas, natural: 
„FCC eee cc million cubic feet. 117,924 
Marketed ______________-___ do- 66,715 
Natural gas liquids: 
Prop ane thousand 42-gallon barrels. . 3,041 
Butane- ------------------- do- 666 
Natural gaso line do. _ __ 696 
Condensate _ _ do- (3) 
Total -----------------—- do- 4,408 
Petroleum: 
, — — do____ 53,376 
Refinery products 
asoline 
Aviation do... 360 
Motor do... 21,357 
Jet fuel do... 2,129 
Keros ne do... 3,302 
Distillate fuel oil |... do ___ 7,583 
Residual fuel oil __._______-~~- do... 18,321 


See footnotes at end of table. 


1977 


11,875 
117,315 
91,420 


"3,450 
3,298 

M. 
"790,000 
630 
26,508 
210 


1,300 
1,770 
3) 


( 
65,100 
5,800 
60,575 
5423,937 


484,512 
181 
141 


922 
140,588 


8,112 
8,688 
1428, 854 
721,000 
2, 000 


129,000 
3,380 


4,200 
4,204 
500 


122,325 
14,217 


1978 


894,888 


178 
573 


151 
167,172 


147,014 
97,319 


2,614 
589 
723 

(*) 


3,926 
47,742 


374 
18,348 
3,150 

3, 069 
7,961 
18,947 


1979P 


21,453 
12,933 
99,256 


3,500 
4,257 


1,228,488 


176 
458 


634 
133,217 


8,500 
29 
9,700 
16,891 
480,000 


16,050 
2,262 


18,312 
6,085 


NA 
4,885 
507 


150,695 
108,181 


2,491 
552 
816 


3,859 
45,298 


443 
18,042 
3,517 
3,209 
7,168 
15,254 


263 


1980° 


421,400 
414,345 
*150,489 


NA 
275,111 


1169 
718 


4887 
4124, 629 


4160, 666 
118,534 


2,712 
4511 
790 


4,079 
145,944 
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Table 1.—Colombia: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979P 1980* 
MINERAL FUELS AND RELATED MATERIALS 
ntinu 
Petroleum —Continued 
Refinery products —Continued 
Lubricants. thousand 42-gallon barrels. _ 339 851 333 511 *403 
Other: 
Liquefied petroleum gas do... 2,100 1,992 1,819 1,729 41,975 
Asphalt and bitumen do- 566 458 598 706 4949 
Refinery fuel and losses and . 
products... _ do- 2,421 1,978 2,853 8,067 41,239 
Total. eme do- 59,084 60,364 57,452 59,246 463,245 
*Estimated. Preliminary. "Revised. NA Not available. 


1Table includes data available through Oct. 21, 1981 


In addition to the commodities listed, coal bri uets are also produced, but output is not reported quantitatively and 
available information is inadequate to make reliable estimates of output levels. 


Revised to zero. 
*Reported figure. 


5U.S. imports, largely moralla and gangue, but also including some gem-quality emerald. 


Data represent total Colombian exports. 
"Includes ' ‘industrial benzine" (white gasoline). 


TRADE 


Minerals and mineral-related commodi- 
ties continued to occupy a minor position in 
Colombia's overall international trade. Min- 
eral exports were not expected to show a 
significant growth until the Cerro Matoso 
nickel project comes onstream in 1982 and 
the El Cerrejón coal project starts up about 
1986. 

Excluding coffee, which accounted for 
about 57% of the $3.4 billion value of 1979 
exports, mineral-related exports and petro- 
leum products each contributed about 1096 
to the value of exports. 

In 1979, crude oil and refined product 
imports were valued at $571 million, repre- 
senting a 13596 increase over the 1978 cost. 
The volume of imported crude oil in 1979 


was approximately 9 million barrels, a 296 
increase over that of 1978. Refined petrole- 
um product volumes increased to 10.3 mil- 
lion barrels, a 3396 increase over that of 
1978. Petroleum imports represented 12% 
of total registered import costs in 1979. In 
1980, about 7.3 million barrels of crude oil 
were imported at a cost of $220 million, 
while 13 million barrels of refined products 
were imported at a cost of $491 million. 

For 1980, it was estimated that all petro- 
leum purchases represented about 13% of 
the estimated $5.4 billion total import cost 
and that fuel oil sales represented 17% of 
registered exports of goods other than cof- 
fee. 
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Table 2.—Colombia: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal including alloys, 


Chromium ore and concentrate 


Copper: 
Ore and concentrate 


Metal including alloys, unwrought 
and semimanufacturess 
Gold: 
Ore and concentrate 


Metal iy worked alloys, unworked or 
partly worked .troy ounces_ _ 
Iron and steel meta 
Pig iron, alle similar materials 
Steel, primary form 
Semimanufactures: 
Bars, rods, angles, shapes, sections 


Universals, plates, sheets 
Hoop and strip- - - --------- 
iils and accessories 


Castings and forgings, rough g 


Ore and concentrate 

Metal including alloys, all forms 
Manganese ore and concentrate 
Nickel metal including alloys, 115 forms 


lograms _ 
Platinum- group metals including alloys, 
unwrought ________ troy ounces. _ 
Tin metal including alloys, all forms 
ilograms — 
Zinc metal including alloys, all forms 


do____ 
Other: 
Ores and concentrates__________ 
Ash and residue containing nonfer- 
rous metals 
Base metals including alloys, all forms 
NONMETALS 


Abrasives, natural including industrial 
kilograms- - 


ay oe 
fractory including nonclay brick _ _ 


Nonrefractory _____________ - 


Fertilizer materials: 
Manufactured: 
Nitrogenous ____________ _ 
Other including mixed 


Ammonia |... LLL LLL Llc ___ 
Gypsum and plasters |... 
Precious and semiprecious stones 

kilograms. _ 
Sodium and potassium compounds, n.e.s.: 
Caustic sda 


Soda as 
Other: 


Building materials of asphalt, asbestos 
and fiber cements, and unfired 
nonmetals... |... ...-.-- 


See footnotes at end of table. 


1976 


281 
677,370 


905 
23,219 


718,701 
79,188 


5,421 


3 
4,615 
14,120 
247 
1,557 


1977 


339 
2,265 


2,953 
12 


12,457 
432,605 


3,190 
1,992 


30,598 


1,307 
13,904 


United 
States 


5,022 


Destinations, 1977 
Other (principal) 


Ecuador 325; Venezuela 5; Chile 3. 
Chile 80. 


Japan 2,453. 
Ecuador 7; Venezuela 3; Costa Rica 1. 


Sweden 165; Belgium-Luxembourg 
160; Benin 40. 


Venezuela 7,677; Ecuador 105. 
All to Honduras. 


Venezuela 290; Ecuador 33; Costa 
Rica 23. 

Panama 123; United Kingdom 25. 

Ecuador 18; Cuba 1. 

All to Ecuador. 

Ecuador 50; Peru 31; Bolivia 23. 

Venezuela 1,307; Ecuador 174; Cuba 


155. 
d. 217; Costa Rica 60; Venezuela 


Mainly to Venezuela. 
All to Ecuador. 


All to Panama. 


All to Panama. 
Do. 


Italy 3; Venezuela 1. 


Ecuador 6,498; Venezuela 5,606. 

Ecuador 171,634; Venezuela 91,341; 
Netherlands Antilles 46,830. 

Venezuela 1,500; Dominican Republic 
1,210; Ecuador 140. 


genre le ,162; Venezuela 644; Costa 
Venezuela 23,853; 175 2,152; Domin- 
ican Republic 77 


Venezuela 1,300; Panama 7. 
Venezuela 5,000; Martinique 3,902; El 


vador 3,000 
Costa Rica 3, 499; 'Ecuador 269. 
Venezuela 1 615; Ecuador 80. 
Japan 35; Ecuador 3. 
Ecuador 245; Peru 110; Argentina 25. 
N 2,696; Ecuador 1,400; Peru 
Ecuador 40; Venezuela 22; Bolivia 10. 


r 396; Venezuela 107; Panama 


Ecuador 6,587; Venezuela 6,333; Suri- 
name 1,016 
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Table 2.—Colombia: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1977 


Commodit 1976 1977 : 
N ne Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black ___________ ~~ ___- 10,160 8,952 tis Chile 4,052; Guatemala 1,528; 
Ecuador 1,318 
Anthracite. - --------------- 15,666 17,223 15 Costa Rica 11,429; France 5,723. 
Bituminous _______________ - 3,085 101,489 (!) Argentina 17,641; Mexico 21,700; 
enezuela 2,000. 
Coke and semicokklõle 33,896 46,130 20 Venezuela 38,647; Chile 3,387; 
Ecuador 2,314. 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels. _ 53 60 30 Mexico 30. 
Residual fuel oil -------- do- 17.149 7,478 5, 585 Bahamas 950; Canada 466; Mexico 
Mineral jelly and ag do... 25 31 20 United Kingdom 3; West Germany 3; 
France 2. 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 710,010 1,344 _. Argentina 1,034; Venezuela 284. 
r Revised. 
! Less than 1/2 unit. 


Table 3.—Colombia: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Sources, 1977 
Commodity 1976 1977 United Oiher (principali 
METALS 
Aluminum metal including alloys, 
all form 16,032 15,745 1,416 sa ite E 1075 Canada 4,635; Yu- 
goslavia 
apei pen including alloys, all forms 5,863 8,167 109 Chile 4,297; Peru 1 474: Mexico 1,312. 
ron and steel: 
925 tone concentrate 397 49 A All from West Germany. 
etal: 
„ Se iha 8,815 11,996 646 Netherlands Antiles 9,849; Trinidad 
and To 216. 
Pig iron and similiar materials 692 1,223 280 Brazil 882; Japan 24; Norway 14. 
Ferroalloys: 
Ferromanganesee 6,208 2,524 56 Brazil 1,215; Chile 977; Taiwan 150. 
Ferrosilicon. - - -------- 1,143 1,157 17 Venezuela 1, ile 75. 
Steel, primary form 13,153 29,700 68 Japan 19, 509; Chile 8,476; United 
ingdom 800. 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
Dons: — oco et 21,731 25,253 914 Ja gn 18, ,407; Spain 4,238; Brazil 
Universals, plates, sheets _ _ 162,096 199,255 6,685 Ja “Ringo ,968; France 2,175; United 
Hoop and strip __ _______ 14.517 5,696 1,577 Uni Kingdom 1/41; Japan 1,497; 
West Germany 536. 
Rails and accessories 625 364 45 unen Kingdom 304; West Germany 
Wife n rial cse 4,064 4,648 104 Brazil 2,017; Japan 961; Venezuela 
Tubes, pipes, fittings ss 53,511 9,042 1,398 Japan 4,890; Brazil 874; Argentina 
Castings and forgings, rough 67 846 108 Bel plum. Luxembou our 166; Spain 44; 
nited Kingd 
Total aL 1246, 611 244.604 
Lead: 
Oxides s 1.029 anes 
Metal including alloys, all forms 2,958 505 7 Peru 338; Mexico 82; Denmark 60. 
ganese: : 
Ore and concentrate 4.446 7,037 3,000 Ghana 2,919; Mexico 1,118. 
df ⁵ 744 692 467 


See footnotes at end of table. 


mm ium-Luxembourg 120; Ireland 
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Table 3.—Colombia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Nickel metal including alloys, all forms 


Silver:! 
Ore and concentrate kilograms 
Metal including alloys, all forms 
thousand troy ounces. . 
Tin metal including alloys, all forms 


Titanium oxides _______________ 


Zinc metal including alloys, all forms. .. — 
Other: 
Ores and concentrates__________ 


Base metals including alloys, all forms 
NONMETALS 


Abrasives, natural including industrial 
IAMIONG@ 2.23 ei 


Cement. n ple as 
Cla d clay products: 
rude clay: Kaolin 
Products: 
Refractory including nonclay 
brick. oc 
Nonrefractor // 
Fertilizer materials: 
Crude: 
D asa ERI ee TE 


Manufactured: 


| o ERA y ͤ 


Pigments, mineral: Iron oxides, processed 


Precious and semiprecious stones in- 
cluding gem diamond? _ kilograms _ 


Pyrite, unroasted, weight 


Sodium and potassium compounds, n. e. s.: 
Caustic sda... 


Soda ash __________________ 


Stone, sand and gravel: 
Dolomite, chiefly refractory grade 


Sulfur, elemental other than colloidal .. _ 


Talc and steatite % ( 


hydroxides of magnesium, 
ee uff, 


MINERAL FUELS AND RELATED 
MATERIALS 


Carbon black 


Coal includi 
Gas, hydroca 
manufactu 


coke and briquets 
n, natural and 


Petroleum and refinery products: 
Crude and partly refin 
thousand 42-gallon barrels 


See footnotes at end of table. 


1976 


1977 


232 


10 
10,629 
389 


657 
11,105 
1,373 
1,185 


885 
19,341 
19 
5,550 


6,647 
2,746 


37,792 
200 
145,214 


19,693 
108,070 
6,307 
29,704 


907 


United 
States 


70 


372 
1.849 


5,414 


4.170 
1.597 


37,792 
3) 
49,905 
14,606 
44,661 
5,779 
5,250 
33 


Sources, 1977 
Other (principal) 


a 94; West Germany 26; France 


Peru 10,448. 

Bolivia 325; United Kingdom 29; Ma- 
laysia 21. 

west rri 219; United Kingdom 

Peru 5, 948 Mexico 4,347; Canada 640. 


Guyana 1,105; United Kingdom 61; 


ustralia 60. 
Mexico 502; Canada 219; Ecuador 27. 


Mexico 426; Netherlands 77. 

Canada 14, 127; Republic of South Af- 
rica 2,256. 

All from Spain. 

United Kingdom 101. 


Canada 926; Austria 859. 
Italy 739; Spain 176. 


Poland 200. 


Republic of Korea 24,547; Republic of 
XE Africa 21, 900; Venezuela 


MS S 000 

East Germany 30,414; Spain 27,990; 
West Germany 5, 005. 

Norway d 00 104; Belgium- 
Luxembo 

Mer 19. 195 Trinidad and Toba- 

West Germany 765; Spain 35; Mexico 

Czechoslovakia 4,418; Yugoslavia 
1,034; Brazil 749. 

rr ug 4,350; Peru 3,979; Italy 

United Kingdom 10. 

Uruguay 2,285; Belgium-Luxembourg 
1,800 

Dominican Republic 7,200; Peru 292; 

Belgium-Luxembourg 219. 
Mos d ,097; Netherlands Antil- 


Ha 94; Brazil 32; United Kingdom 


Peru 810; Mexico 532; Morocco 316. 
prance 66; Italy 21; China, mainland 


Canada 295; West Germany 97; Ja- 
pan 17; France 17. 


France 5,692; Spain 5,457; Japan 
1,676. 


Venezuela 5,306; Ecuador 1,149. 
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Table 3.—Colombia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1977 
Commodit 1976 1977 
R Dnia Other (principal) 
MENERAL FUELS AND RELATED 
TERIALS —Continued 
8 and refinery products — 
Continu 
Refinery products: 
Gasoline, aviation 
thousand 42-gallon barrels. . r162 2,761 ao 5 Anula 2,077; Brazil 
Keros ine do... SIS 87 (3) Netherlands Antilles 87. 
Lubricants _________ do- 110 10 9 Netherlands Antilles 1. 
Mineral jelly and wax do 28 6 3 West Germany 2. 
Other ----------—- do- 184 82 37 Netherlands Antilles 29; Trinidad 
and Tobago 7: Venezuela 6. 
ell! do. ... r284 2,946 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 608 669 450 ve Germany 141; United Kingdom 
r 
1 May include platinum and platinum-group metals. 
2 Less than 1/2 unit. 
3 May include pearls. 
COMMODITY REVIEW 
METALS Development Program. INGEOMINAS has 


Bauxite.—Exploration work continued on 
the Morales-Cajibío bauxite deposits located 
in Cauca Department and the San Antonio 
deposits in Valle de Cauca Department. 
Reserves are estimated to be about 375 
million tons grading 40% AlLO; If war- 
ranted by exploration results and ongoing 
density and chemical studies being con- 
ducted in the United States and Belgium, a 
$1.8 million feasibility study may be con- 
ducted. The possibility of a 240,000-ton-per- 
year aluminum plant estimated to cost $1 
billion has been proposed. 

Copper.—The Government continued its 
studies on several copper deposits. Explora- 
tion of the Alisales deposit in Nariño De- 
partment continued, and consideration was 
being given to a possible joint development 
project with Texas Petroleum Co., which 
originally discovered the prospect in 1968. 
Ore reserves at Alisales were estimated at 
400,000 tons, averaging 3% to 10% copper, 
along with some molybdenum. 

The Mocoa copper-molybdenum deposits 
in the Department of Putumayo near the 
Ecuadorian border were under development 
study by the Institute of Geological and 
Mineral Investigations (INGEOMINAS) in 
a joint venture with the United Nations 


reportedly invested $2 million in this study, 
which is expected to be completed in mid- 
1981. Ore reserves were estimated at about 
100 million tons, although earlier reports 
indicated a considerably higher tonnage. 

Colombia has so far committed almost $2 
million toward the exploration of the Los 
Pantanos-Pegadorcito copper-molybdenum 
deposits in the Department of Antioquia. 
Potential ore reserves are estimated at 420 
million tons. Tentative estimates indicate 
that with an investment of $1 billion, pro- 
duction could amount to 120,000 tons of 
copper per year for a period of 20 years. 

Gold.—According to preliminary esti- 
mates, gold production in 1980 rose 87% 
above the 1979 level. Colombia now ranks 
second only to Brazil in Latin American 
gold production. Over 8096 of production 
comes from one mine and many alluvial 
operations in Antioquia Department. 

In November 1980, direct administration 
of the gold mines in Marmato (Department 
of Caldas) located about 300 kilometers 
northeast of Bogotá, was assigned to State- 
owned Empresa Colombiana de Minas 
(ECOMINAS) and the mines were declared 
a natural resource. The area is divided into 
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two zones. In the uppermost, Zone A, ap- 
proximately $120,000 was invested during 
1980, with an additional $200,000 invest- 
ment planned for 1981. By the end of 1980, 
Zone A had been determined to contain 
about 6 million tons of ore averaging 0.225 
ounce to 0.322 ounce of gold per ton. Re- 
serves are thought to be sufficient to justify 
the construction of a $5 million plant which 
could process 250 tons of ore per day. Zone 
B, the lowermost zone, contains estimated 
potential reserves of 3 million tons, which 
average the same gold content as Zone A. 
The development of Zone B would probably 
require an additional $5 million invest- 
ment. 

Iron Ore.—In May 1980, after over 20 
years of contested ownership, a presidential 
decree assigned ownership of the Belencito 
iron ore deposits exploited by Acerias Paz 
del Río, S.A. (APR), in Boyacá Department 
to ECOMINAS. The decree also decided 
ownership of the coal deposits mined by 
APR to the State-owned company Carbones 
de Colombia (CARBOCOL). Since its found- 
ing in the early 1950's, APR's ownership 
has changed from less than 1% private to 
over 96% private. The Government main- 
tained that this shift in company owner- 
Ship, from majority Government-owned to 
majority privately owned, also did not 
change the legal position of the mineral 
resources used by the company from that of 
publicly owned resources. 

The decree reaffirmed State ownership of 
the minerals, but did not affect a company's 
right to exploit them by means of permits, 
licenses, or concession contracts. APR was 
given preferential rights to mine the depos- 
its. Royalty payments were to be made to 
the Instituto de Desarrollo del Departamen- 
to de Boyacá (IDEBOY), the Boyacá depart- 
mental development agency. APR estimat- 
ed these iron ore reserves in Boyacá Depart- 
ment to be 73 million tons. 

In Córdoba Department, a study was 
under way on the iron deposits at Cerro 
Matoso where the nickel and iron ores 
overlay one another. Metallurgical and con- 
centration tests were being conducted in 
Colombia, the United States, and Belgium 
to determine whether a feasibility study is 
warranted. Present estimates of iron ore 
reserves at Cerro Matoso are about 15.7 
million tons averaging 46% iron. It was 
reported that any feasibility study under- 
taken would include the possible installa- 
tion of a sponge iron reduction plant to take 
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advantage of natural gas to be transported 
to the area. 

Nickel.—If construction does not fall be- 
hind schedule, Cerro Matoso, S.A., planned 
to initiate its first ferronickel shipments to 
Billiton Metals and Ores International Ltd. 
by mid-1982 from the plant at Montelibano 
to the Port of Cartegena. 

Energy needs are to be supplied from the 
San Carlos hydroelectric project in Antio- 
quia Department, from the Carbones de 
Caribe’s new coal mine located 30 miles 
from the mine, and from natural gas piped 
from the Jobo Tablón Fields in the Guajira 
Peninsula. The vital importance of cheap 
domestic energy can be demonstrated by 
the financial problems Falconbridge Domi- 
nicana S.A. has endured in the Dominican 
Republic where the ferronickel company is 
entirely dependent on imported oil and was 
forced to close down for an extended period 
in 1980 because of the combined effects of 
high operating costs and depressed world 
markets. 

When operating at the planned full plant 
capacity of about 60,000 tons of ferronickel, 
yielding 50 million pounds of nickel per 
year, Cerro Matoso would account for ap- 
proximately 35% of present Latin Ameri- 
can nickel capacity, excluding Cuba, and 
perhaps 3% of total world output. Colom- 
bia’s ferronickel production in 1982 was 
projected at about 20,000 tons. Full produc- 
tion may be attainable in 1985. 

The 25-year mining concession granted by 
the Government provided for an 8% royalty 
payable in kind which, at nickel prices 
averaging $3.00 per pound on the free mar- 
ket, could yield the Government $12 million 
in revenue, as well as add $150 million to 
Colombia’s foreign exchange earnings. 


NONMETALS 


Asbestos.—In 1980, Minera Las Brisas, 
S.A., opened Colombia’s first asbestos mine 
in Antioquia Department. Full capacity of 
the mine was planned to be 20,000 tons per 
year of No. 4 and No. 6 fiber. The reserves 
have been estimated as sufficient to yield 
almost 390,000 tons of asbestos fiber over 
the life of mine. 

Cement.—Colombia’s 1980 installed port- 
land cement production capacity from 16 
plants was 5.5 million tons. New construc- 
tion in the central region and other expan- 
sion projects are expected to increase total 
capacity to 6.3 million tons by yearend 1981 
and to 6.8 million tons by 1983. Domestic 
demand has been about 3 million tons per 
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year which allows a substantial amount for 
export markets. 

Regional cement shortages have oc- 
curred, particularly in the central area near 
Bogota. Two new cement plants are planned 
for the central region. One, located at Paz 
del Rio, will utilize blast furnace slag from 
the nearby steel complex, and is scheduled 
to come onstream by yearend 1981. This 
plant will further diversify from Colombia’s 
primarily gray portland cement production 
because the slag cement is suited for use in 
heavy construction work, such as dams 
and highways. Output from four asbes- 
tos cement plants at Bogota, Cali, and 
Barranquilla are primarily exported. 

Emeralds.—Royalty payments from em- 
erald mining continued to provide ECOMI- 
NAS with assured cash income for use in 
other mineral development projects. The 
main mines located at Muzo, Cozcuez, and 
Penas Blancas in Boyacá Department 
accounted for the major share of official 
production. 

By preliminary estimates, 1980 legal em- 
erald exports were valued at $64.6 million. 
Japan, the United States, and Taiwan 
accounted for about 92% of these exports. 
By some estimates, the legal export of 
emeralds actually represents only 4096 of 
the real amount exported, the remainder is 
smuggled out of the country illegally. 

It was reported that the private compa- 
nies, which pay fixed amounts plus royalty 
to the Government for their mining conces- 
sions, consider these amounts too high in 
relation to actual production, and they have 
suggested a renegotiation of terms. 

Fertilizer Materials.—Phosphate Rock.— 
The preliminary feasibility study initiated 
by ECOMINAS in late 1979 on the Pesca 
(Boyacá Department) and Sardinata (Notre 
de Santander Department) phosphate rock 
reserves was broadened in 1980 and sched- 
uled for completion in late 1982. At an 
additional estimated cost of $3.8 million, the 
expanded study will include reserve evalua- 
tions, as well as suitable mining, processing, 
and marketing alternatives. The total cost 
of the study is now estimated at $6.9 mil- 
lion. Tentative estimates assign Pesca re- 
serves of over 29 million tons containing 
20% P. Os, while Sardinata may have about 
9 million tons of reserves containing 31% 
P. Os. If the preliminary study is favorable, 
further studies could also involve the feasi- 
bility of constructing downstream process- 
ing plants. 
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MINERAL FUELS 


Colombia derives 54% of its total energy 
needs from petroleum, 22% from coal, less 
than 17% from natural gas, and less than 
8% from hydroelectricity. There have been 
some regional energy shortages because of 
droughts experienced in areas dependent 
upon hydroelectric power sources. Especial- 
ly affected have been the industrialized 
cities of the interior region. New thermal 
electric plants in the Caribbean coastal area 
are being adapted for the use of both natu- 
ral gas and coal as fuel sources. By 1982, 
Colombia plans to complete transmission 
lines linking the coastal area and the indus- 
trial area of the interior. If construction 
schedules are maintained, power projects, 
mostly hydroelectric, will add over 2,200 
megawatts to capacity by 1988. Planning 
has been based on a 80-20 ratio of hydropow- 
er to thermal electric plants. 

Coal.—The disputed ownership of the 
coal deposits mined by APR in Boyacá 
Department was settled in May 1980 when 
a presidential decree assigned limited own- 
ership to CARBOCOL. The disposition did 
not restrict mining by private companies, 
with APR receiving priority mining con- 
tract rights, but it did reassert that the coal 
is a national resource with undisputed State 
ownership. APR has estimated the volume 
of coal involved in the dispute amounts to 
about 58 million tons. APR will pay a 
royalty to IDEBOY, the Boyacá Departmen- 
tal Development Agency. 

In September 1980, International Colom- 
bia Resources Corp. (INTERCOB), an Exxon 
Corp. subsidiary, and CARBOCOL, signed a 
contract to proceed with the development of 
the northern zone (Block B) of the El 
Cerrejón coal deposits located in the south- 
central area of the Guajira Peninsula. The 
north block development area contains an 
estimated 1.6 billion tons of coal reserves of 
the total 3.5 billion tons in the El Cerrejón 
area. 

Originally projected to cost $1 billion, this 
amount has now escalated to $3 billion. 
Development includes two opencast mines 
with excavation down to 200 meters, a new 
port and other infrastructure at Bahía de 
Portete on the Caribbean Sea, a 150- 
kilometer railroad. linking the mining area 
and the port, and a complete town with 
necessary social infrastructure. The con- 
struction phase of the project could employ 
8,000 workers, with the operating phase 
decreasing direct employment to 4,000 or 
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5,000. However, with auxiliary employment 
opportunities, the project could provide as 
many as 15,000 jobs. 

The joint agreement extends for 23 years, 
starting with the first production from the 
mine, expected to occur in 1986. INTERCOR 
agreed to pay CARBOCOL a royalty of 15% 
of its 50% share of production at the mine- 
head, either in cash or kind. The percent 
royalty paid is scheduled to increase as 
production exceeds projected levels. After 
taxes, royalty, and other payments, INTER- 
COR’s net share of profits are expected to be 
about 17%. All production has been target- 
ed for export to Europe and the Far East. 

Production at El Cerrejón is expected to 
reach 15 million tons per year during its 
first phase, but if demand warrants, this 
could be expanded to 25 million tons per 
year by 1990. In any case, only about one- 
fourth of the total Block B reserves are 
expected to be extracted by the expiration 
date of the contract. 

Available analyses show that the El 
Cerrejón deposit is a low-sulfur steam coal 
averaging about 0.5% sulfur content, 4% 
ash content, 38% to 42% volatile matter, 
54% to 56% fixed carbon, and has a calorific 
value of 13,500 Btu's per pound. 

CARBOCOL reportedly has begun prepa- 
rations to mine the 10,000-hectare Central 
Block of the El Cerrejón deposits. A partner 
has not yet been selected for this project, 
but mining is expected to commence in 1982 
at a rate of about 300,000 tons per year, 
increasing to 1.5 million tons per year by 
1984. The major part of output is scheduled 
to be used by a new steam generating plant 
to be constructed at the mouth of the Cañas 
River on the Guajira coast. The remainder 
of production may be used by various ce- 
ment and other industrial users. 

At Puerto Libertada in Córdoba Depart- 
ment, a Cementos del Caribe subsidiary, 
Carbones del Caribe S.A., was developing a 
steam prospect for use at the Cerro Matoso 
ferronickel project and coastal cement 
plants. Other coal development projects 
were under way near La Loma and La 
Jagua in central César Department, located 
to the south of La Guajira Department. 

Brazil, Romania, Spain, and Colombia 
have been conducting studies on the devel- 
opment of metallurgical coal in three areas 
near Bogotá in Cundinamarca Department. 

There are some small-scale gasification 
projects in Medellin undertaken by local 
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industries, but given the abundance of 
available natural gas, serious large-scale 
projects do not enter into Government’s 
near- or medium-term planning. Coal lique- 
faction is also not comtemplated for this 
century unless crude oil production falls 
short of expectations and import costs and 
supply factors present a compelling need. 
Present and projected uses of coal by type 
have been estimated in the PIN national 
development plan and are shown in the 
following table, in million metric tons: 


Type and use 1979 1980 1981 1985 1990 
Thermal coal: 
Power generation 7 8 1.0 4.0 6.5 
Cement produc- 
tion ______ 6 6 8 1.2 1.5 
Other users 2.6 2.8 3.3 4.3 5.3 
Export potential_ Bee. NT devel 10 16.1 
Total ______ 3.9 42 51 105 29.4 
Metallurgical coal: 
Steel industry 9 9 9 1.2 1.9 
Exports 3 4 5 5 1.0 
Total 
metallurgical 1.2 1.3 1.4 1.7 2.9 
Total „FFF a 
mand 5.1 5.5 6.5 12.2 32.3 


Natural Gas. — There were several en- 
couraging gas discoveries during 1980. In 
January, Mobile Oil Co. made a discovery at 
Las Estrellas off the Guajira Peninsula 
which apparently indicated a small but 
significant field. In February, International 
Petroleum announced that a test in Sucre 
Department indicated the presence of about 
10 million barrels of oil and had a producing 
potential of as much as 60 million cubic feet 
of natural gas per day. Further testing was 
planned. 

Also in the Guajira area, south of Rio- 
hacha, Texas Petroleum Co. and its joint 
partner ECOPETROL revealed a gas strike 
which tested gas at two intervals, both 
greater than 8,000 feet in depth. 

Colombia has known gas reserves of 
about 4.7 trillion cubic feet, of which about 
76% are located at onshore and offshore 
locations of the Guajira Peninsula, mogtly 
in the Chuchupa, Riohacha, and Ballenas 
Fields. The Middle Magdalena Valley con- 
tains another 15% of natural gas reserves, 
and the remainder is in the Putumayo and 
the Upper and Lower Magdalena Basins. 

The productive capacity of the Guajira 
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Fields is about 200 million cubic feet per 
day, but production had traditionally been 
about one-half of that amount due to limit- 
ed demand and transportation facilities. 
The completion of a pipeline linking the 
offshore Chuchupa Field and the main line 
to Cartagena was mainly responsible for the 
increased production in 1980. It has been 
estimated that capacity could be doubled to 
400 million cubic feet per day from the 
Guajira Peninsula. 

Even though a 1979 study was not entire- 
ly favorable, a liquefied natural gas project 
in cooperation with El Paso Natural Gas Co. 
remained under consideration to utilize the 
Guajiro natural gas for export to the United 
States. A petrochemical complex is also 
under consideration which would utilize 
about 60 million cubic feet per day of 
Guajiro natural gas to produce 430,000 tons 
per year of urea. 

Colombia’s current and projected uses for 
recovered natural gas, in millions of cubic 
feet per day, is shown below: 
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Use 1980 1981 1982 

Power generation 149 160 161 
Cement production 28 29 30 
Other industrial 130 138 161 
Other users 1 2 2 
rr ne 308 329 354 


Petroleum.—Production of crude petrole- 
um in 1979 averaged about 124,100 barrels 
per day, compared with the 1978 average of 
about 130,800 barrels per day. Petroleum 
production rose slightly in 1980 to an esti- 
mated 125,600 barrels per day. In 1979, 
output came from 30 fields and the largest 
of these, Mares, averaged 24,900 barrels per 
day, a slight increase over 1978 production. 
In the Orito Field, 1979 production averag- 
ed 19,800 barrels per day, a 13% decline 
from that of 1978. In 1980, production from 
this field averaged 17,400 barrels per day. 
In 1979, petroleum was produced by ECO- 
PETROL directly (20%), by concessionaires 
(67%), and through ECOPETROL associa- 
tion contracts (13%). 


Table 4.—Colombia: Crude oil production, by company 


(Thousand 42-gallon barrels) 

Com 1971 1978 1979 1980 Change 

pany percent 
Petrolera del Rio Panamá SA.! 10,693 9,227 8,046 7,403 -8 
ECOPETROL ltlllllʒ- . 9,095 8.980 9,085 9,456 4 
International Petroleum (INTERCOL? . ____ 5,399 4,745 4,183 3,638 -13 
Texas Petroleum Co. (Texpet) ___________-_~- 5,337 5,033 4,881 4,770 -2 
Shell-Explotaciones Cóndor S. A 5,129 4,941 5,162 5,617 9 
Houston Oil Colombiana S.A? ____________ 4,273 4,864 4,807 6,237 30 
Chevron Petroleum Co. of Colombia 3,701 2,984 2,235 1,683 -25 
Colombian Petroleum COoOOoo 3,699 3,397 3,417 3,293 -4 

ECOPETROL-Colombia Cities Service Petroleum 

Corp. (COLCITCO) )) 1,645 2,377 2,251 2,134 -5 
ECOP OL-Terra Resources 694 629 474 422 —11 
Antex Oil and Gas Co. Incſs 373 337 319 315 —1 
ECOPETROL- Aquitaine Colombia S. AA 184 e E PN m 
ECOPETROL Chevron MT 228 432 976 126 
Total ism urne 0; : E Ert 50,222 41,142 45,298 45,944 1 


lOperated the Orito Field-Putumayo, owned 50% by Texaco and 50% by Petrolera del Rió Panamá S.A. (Petrorio). 


pr in turn is owned 50% by PETROL and 


3Exxon Corp. affiliate. 


% by Cayman International Corp. Texaco sold its share in late 


SPurchased in early 1980 from Petróleos Colombo Brasileros S.A. Houston Oil Colombiana S.A. is a subsidiary of 
Houston Oil International, Inc., which is owned by Tenneco, Inc. 
“Cities Service, ECOPETROL, Amoco, and ARCO each own 25%. 


5Condensate. 
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In May 1980, the Government changed its 
pricing policy on “old” oil from developed 
sources and agreed to increase the amount 
it was paying oil companies for the oil. It 
was anticipated that this action would re- 
sult in a greater production from some 
concession fields. 

Domestic consumption of petroleum prod- 
ucts and natural gas equivalents rose 4% in 
1979 and averaged 182,000 barrels per day. 
In 1980, consumption increased 2.8% and 
averaged 187,000 barrels per day. In both 
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years over 38% of domestic use was in the 
form of motor gasoline. Between December 
1978 and October 1980, the Government has 
increased gasoline prices by 175% and 
transportation fares by 130. ECOPETROL 
continued to subsidize the retail sale of 
motor gasoline and diesel fuel. In October 
1980, both regular gasoline and diesel fuel 
cost about $0.90 per gallon. It was estimated 
that gasoline would need to be increased to 
$1.10 per gallon to bring it into line with 
cost factors. 


Table 5.—Colombia: Salient statistics of the petroleum and natural gas industries! 
(Thousand 42-gallon barrels unless otherwise specified) 


1974 1975 1976 . 1977 1978 1979 1980 
Petroleum:? 
ie e E eae th Mee a 60,867 57,259 53,376 50,222 47,742 45,297 45,944 
IDDOHB cu . ee € _. 6,725 9,899 8,832 8,9886 7,339 
Refinery products: 
Refinery throughput (production __ __ _______ 60,098 57,685 59,084 60,864 57,452 59,246 63,245 
Export: Residual fuel oil“. 8,702 8,691 8,767 8,621 11,080 8,966 9,469 
Imports: 
-= Gasoline, motor ___________________ 207 1,761 2,529 3,452 8,025 9,302 17,592 
Distillate fuel oil, lubricants, other 29 263 15 300 77 1,038 5, 405 
M A aes 236 2,024 2,604 3,752 3, 102 10,340 12,997 
Consumption: 
Motor gas oline 21,150 21,559 22,928 23,99 27,1 27,195 27,333 
Kerosine B ee ee 3,306 „330 3, 200 3,103 3,084 2,977 2,590 
ee 8 2,111 2,292 2,598 2,899 3,150 3,440 3,381 
e te eee 8,681 8,691 8,767 9,058 7,589 6,981 5,791 
Diesel s!!! 7,049 7,391 7,568 7,856 8,084 8,594 9,402 
G a te a UN 9,342 2,782 3,111 2,893 1,785 2,792 3,993 
lll a es 51,689 46,045 48,172 49,807 50,815 51,979 52,490 
Natural gas: 
Gross production million cubic feet . 116,634 120,754 117,924 122,325 147,014 150,695 160,666 
Consumption do ... 65,792 65,905 66,715 74,217 97,319 108,181 118,534 
Fl o³¹¹w¾r ⁰m m L do- 19,604 24,580 25,679 26,211 26,452 26,113 26, 650 
Reinjeeted lll do____ 31,238 30,269 25,530 21,897 23,243 16,401 15, 482 


Figures may vary from those presented elsewhere in this report because of source. 


2 In 1974, exports of 480, 200 barrels were recorded. 


3 Total input includes crude runs to stills plus runs of unfinished oils, topped crude, and natural gas liquids blended at 


refineries. 


* Except for 1974, does not include bunker sales to international carriers. 
5 Revised data; excludes liquefied petroleum gas and aviation and bunker sales to international carriers. 


$ Includes gas used by oil companies for fuel. 


Sources: Ministerio de Minas y Energía. Memoria 1980. Ministerio de Minas y Energia, Boletin de Minas y Energia, v. 


3, No. 7, December 1979, and No. 8, August 1981. 


It has been estimated that only about 
25% of Colombia's sedimentary basins have 
undergone any exploration, and investor 
interest has been high. Colombia encour- 
ages participation contracts between ECO- 
PETROL and foreign investors. These con- 
tracts typically specify that the associated 
company will bear the exploration risk, 
while ECOPETROL shares 50% of all devel- 
opment and operating expenses and re- 
ceives 60% of production (which includes a 
20% royalty). In 1980, ECOPETROL signed 


about 18 association contracts with 9 com- 
panies. At the end of 1980, there were 29 
companies holding 41 association contracts. 

As exploration activity increased, there 
were some promising discoveries during 
1980 in the Magdalena Valley region, in the 
eastern Llanos region near the Venezuelan 
border, and in the northern border area 
near Saravena. The size of new discoveries 
could not be estimated on the basis of the 
wildcat successes, and further exploration 
was underway to better define the fields. 
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Wells in the Llanos region have penetrated 
over 20,000 feet, and discoveries have been 
mostly heavy crudes for which Colombia 
does not have adequate processing facilities 
at this time. 

ECOPETROL postponed the planned con- 
struction of a 40,000-barrel-per-day refinery 
in the Llanos Orientales region. The compa- 
ny plans, however, to build a pipeline from 
this area to the Barrancabermeja refinery. 
An expansion of the Barrancabermeja refin- 
ery was completed in mid-1980, and Colom- 
bia's total refining capacity was 196,000 
barrels per day. 

Uranium.—The Italian State oil company 
Azienda Generale Italiani Petroli S.p.A. 
(AGIP) has acquired a 40% interest in the 
French company Minatome S.A., which has 
been conducting uranium exploration in 
Colombia under contract with the Instituto 
de Asuntos Nucleares de Colombia through 
the State entity Empresa Colombiana de 
Uranio (COLURANIO). COLURANIO's ex- 
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ploration contracts with MINATOME in- 
cludes the eastern slope of the Eastern 
Range between Cundinamarca and Huila 
Departments. AGIP will do exploratory 
drilling in Berlin, Department of Caldas. 
Compagnie Générale des Matiéres Nu- 
cléaires of France and the Empresa Nation- 
al del Uranio S.A. (ENUSA) of Spain are 
working in areas in Boyacá, Santander, 
Meta, Guainía, and Vaupés Departments. 
Working alone, COLURANIO has initiated 
exploration in Bolívar, Córdoba, and San- 
tander Departments. Positive indications of 
uranium were reported in the Department 
of Guainía where ENUSA’s feasibility study 
should be completed in 1986. 


Physical scientist, Branch of Foreign Data. 


Where necessary, values have been converted from 
Colombian pesos (Col$) to U.S. dollars at the average 
exchange rate for December 1979 of Col$44.00 = US$1.00. 
In 1980, the Colombian peso fell from Col$44.41 = US$1.00 
in January to Col$50.60 = US$1.00 in December. 


The Mineral Industry of 
Cyprus 


By E. Shekarchi ! 


The Island of Cyprus remained divided 
into a northern sector controlled by the 
Federated Turkish Cypriots and a southern 
sector controlled by the Government of 
Cyprus. The information in this chapter 
reflects primarily the southern sector since 
no information was available on the north- 
ern sector. : 

The economy of Cyprus continued to 
surge forward during 1980. The mineral 
industry contributed approximately 13% of 
the gross domestic product valued at $1.5 
billion.? The Geological Survey Department 
(GSD) was preoccupied with the question of 
the future of mineral resources in Cyprus, 
especially after the substantial decrease of 
cupriferous pyrite reserves. For this reason 
the GSD, in parallel with its efforts to locate 
new massive sulfide deposits, initiated a 
detailed exploration program to investigate 
the economic potential of industrial nonme- 
tallic minerals such as bentonite clays suit- 
able for ceramics and bricks, limestone, 
umber, and strontium minerals. The Senior 
Mines Office, in its annual report, summar- 
ized the exploration activities of Cyprus by 
stating that 62 licenses were issued covering 
copper, chromite, clays, silicon sands, 


and gypsum. 

In 1980, there were some amendments 
both to the mines and quarries regulations 
of 1958 and to the explosive substance 
regulations of 1940, whereby the rent and 
fee was to be increased to conform to the 
present conditions. 

The Cyprus Electricity Authority was 
undertaking a feasibility study into the 
practicability of using coal in the second 
phase of the Dhekelia power station, which 
was to be built in mid-1985. The two 60- 
megawatt units built in early 1980 were oil- 
fired. The study was to determine whether 
dual-source fueling arrangements would be 
possible. The study was a prerequisite of the 
$16 million to be provided by the World 
Bank. l 

The Bureau de Recherches Géologiques et 
Minières (BRGM) of France carried out a 
considerable amount of exploration under 
the mining leases of Kampia Mines Ltd. as 
a result of an agreement between the two 
organizations. During the year, BRGM's 
activity included basic geological mapping 
and drilling of 1,100 meters in 14 holes. No 
results of these activities were available by 
the yearend. 


PRODUCTION AND TRADE 


The pattern of mineral output in Cyprus 
in 1980 was generally similar to that of 
1979. Production of chromite, asbestos, and 
clay minerals remained similar to those of 
previous years, whereas the output of ce- 
ment showed a considerable increase. Min- 
eral production statistics are given in table 
1. 

Cyprus’ mineral trade imbalance, which 


was double that of 1979, continued into 1980 
because of low prices for copper and higher 
prices for petroleum in the world market. 
Major mineral export earners were cement, 
asbestos, copper concentrates, chromite, 
and mineral pigments. The United King- 
dom remained the major trading partner, 
whereas the European Economic Communi- 
ty was the largest supplier of imports. 
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Table 1.—Cyprus: Production of mineral commodities: 


(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980 
METALS 
Chromium ore and concentrate, marketable _ 9,156 14,231 15,339 15,742 16,280 
Copper, mine output, metal content 8,000 6,800 5,786 1,200 E 
Zinc, mine output, metal content 861 179 e M" ENS 
NONMETALS 
Asbestos - - s 34,518 36,684 34,342 35,472 34,397 
Cement, hydraulic thousand tons. . 1,026 1,071 1,107 1,135 1,233 
Clays, crude: 
Bentonite a a A 5,080 13,200 8,500 6,669 23,000 
Other: 
For brick and tile manufacture 
thousand tons. . 102 132 e200 e200 i 
For cement manufacture do- 171 444 212 214 
Gypsum 
Crude cs ese ee iE 54,379 73,312 50,700 46,100 43,550 
Cal eine 10,241 10,544 18,100 15,300 17,850 
Lime, hydrated - - - - - ---- -- ------- 31,902 28,262 15,000 €18,000 13,984 
Mineral pigments: 
Umber ol eet ee ek 20,300 27,400 29,695 26,000 20,000 
Vellowo chern 4344 1273 305 293 200 
Salt, marine 3,318 aos ES EM 7,462 
Stone, sand and gravel: 
Dimension stone: Marble 28,450 34,500 38,400 52,700 66,200 
Crushed and broken stone: 
Havara thousand tons 793 813 1.000 1,980 *1,900 
Limestone: 
For cement production 712,166 865,458 976,443 993,000 *990,000 
Other RU eens 4,771 4,567 18,400 *20,000 *20,000 
Marl, for cement production ~ - ~~ 651,537 685,901 646,111 633,000 600,000 
Unspecified building stone 44,700 46,700 63,000 ,000 100,000 
Sand and aggregate thousand tons 2,134 3,353 8,972 4,000 4,200 
Sulfur, S content of marketable pyrite _ — — - — 95,000 80,898 63,000 65,000 28,847 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products: 
Gasoline _ thousand 42-gallon barrels_ _ 644 163 193 850 857 
Jet fuel and kerosine .. do- 281 319 296 296 434 
Distillate fuel oil do... 748 830 910 986 1,141 
77 fuel oil do- 790 829 861 1.334 1,415 
er: 
Liquefied petroleum gas do... 155 202 204 256 239 
Asphalt do... 78 93 97 110 100 
Unspecified do... 1 ee 45 32 3 
Refinery fuel and losses do- _ 179 196 130 198 188 
!! a eee do- 2,876 3,232 3,336 4,062 4,377 
*Estimated. Preliminary. "Revised. 


1Table includes data available through Sept. 29, 1981. 


?In addition to the commodities listed, a variety of other crude construction materials is produced, but available 


information is inadequate to make reliable estimates of output levels. 


Includes the nonduplicative sum of Cu content of all exportable products, including copper concentrates, cuprous 


pyrites, cement copper, and copper precipitates. 
*Exports. 
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Table 2 


(Metric tons unless otherwise specified) 


.—Cyprus: Exports and reexports of mineral commodities 


Commodity 


METALS 


Aluminum metal: 
|d- jo AER Ree nace Gena eee RR 


Scrap: i AA 


Semimanufactures _ kilograms_ _ 

Gold metal including alloys, unwrought 

and partly wrought . value. . 
Iron and steel metal: 


Semimanufactures: 
Bars, rods, angles, shapes, sections 
Universals, plates, sheets |... 
Tubes, pipes, fittings _ _ - ----- 
Unspecified |... „ 
Zinc metal including alloys, crap 


NONMETALS 


Abrasives, n.e.s.: Natural pumice 
Asbestos, cru lle 


Clays, rule 


Fertilizer materials, manufactured 
kilograms- 
Gypsum and plaster 


III ee 
Pigments, mineral: Natural, crude — — 
Pyrite (gross weight) 


Salt Ac cca b serae. AE 
Stone, sand and gravel: 
Dimension stone, crude and partly 
worked, calcareous ._-------- 
Gravel and crushed rock... 


MINERAL FUELS AND RELATED 
MATERIALS 


Petroleum refinery products: 
Gasoline, motor 
thousand 42-gallon barrels_ _ 
Lubricants_ - - - -------- do- 
Unspecified value 


r Revised. NA Not available. 


1978 


189 

176 
11.148 
26,225 
184 

896 
823,420 
6,215 


74 
29,338 
595,014 
3,173 
448 
7,696 
789 
10,663 
123,672 


202 


1979 


183 
152 
10,699 


12,302 
348 


617,779 


6,487 


9,640 
80 
10,383 
143,224 
281 


246 
15 


United 
States 


NA 
NA 


Destinations, 1979 


Other (principal) 


NA. 

NA. 

Austria 3,449; Poland 2,999; Spain 
2,150. 


Spain 9,552; U.S.S.R. 2,750. 


Belgium 113; West Germany 99; 
pam 56 


United Kingdom 7,662; Thailand 
6,351; Denmark 6, 348. 

Syria 567, 709; Lebanon 14,363; Saudi 
Arabia 13, 230. 

Iragi dn ; Egypt 1,165; Finland 


Malawi 5,080; United Arab Emirates 
8 po: Kuwait 1,016. 


NA. 
Yugoslavia 57,582; Greece 41,819; 
Egypt 458. 


NA. 
NA. 


Lebanon 1, 535; Syria 115. 
Mainly to Lebanon. 
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Table 3.—Cyprus: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
, — 58 Other (principal) 
METALS 
Aluminum metal including alloys, all forms 3,006 4,187 26 Greece 1,251; Switzerland 555; 
Israel 429. 
iir s 
ülfllé c cla ͤ (v ee 6 5 -- Mainly from United 
Metal including alloys, all forms ------ 344 460 3 ele M United Kis om 197; 
Gold metal including alloys, unwrought and 
partly wrou ght. troy ounces_ _ 25,156 26,127 1,012 United 9 19,667; West 
Germany 5,314. 
Iron and steel metal: 
SOFÜD S o luec Ec Li LE (1) 3 NA NA. 
Pig iron, ferroalloys, similar materials 1,766 1,073 NA 5 LOT France 33; West 
rmany 20. 
Steel, primary ſormmmee 3 56 ~- Mainly from United Kingdom. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 14,442 114,656 44 Spain 23,814; West Germany 
19,319; Greece 17,405. 
Universals, plates, sheets... 14,882 15,016 NA Greece 5, 5, 893; Italy 1 ,646; Poland 
Hoop and strip -------------- 1,949 3,371 NA Greece 1,120; Italy 1,088; 
Bulgaria 956. 
Rails and accessories 21 NN 
J cL euius dee 2,530 4,349 NA saiad . 972; Greece 
Tubes, pipes, fitting 13,996 20,640 5 Greece 1 Olt Hun Hungary 2,832; 
y 1, 
T Castings and forgings, rough |... 15 4 NA A. 
a 
Oxide and e FTC 167 105 NA United om 97; France 8. 
Metal including alloys, all ſorme — ~~ 358 713 22 Belgium 19. Denmark 171: 
nited Kingdom 170. 
Manganese oxide and hydr oxide 6 2 NA Mainly from Netherlands. 
Nickel metal including alloys all forma 3 9 NA NA. 
Platinum-group metals inc ding alloys, 
unwrought and partly wrought 
troy ounces. . 21 109 NA NA. 
Silver metal including alloys, unwrought and 
partly wrought... _~- 88 353,285 299,378 NA NA. 
Tin metal including alloys, all form 198 9 NA NA. 
Titanium oxide 272 368 NA United Kingdom 182; West Ger- 
many 124; Belgium 36. 
Zine: 
Oxide and hydroxide 12 9 NA NA. 
REA including alloys, all form 62 240 NA NA. 
er: 
Ores and concentrates: 
81555 base metalssss 10 29 NA NA. 
and residue metals except gold value os $13,839 _. Mainly from Australia. 
iss Bn residue containing nonferrous 
7% a a aR aac do— $691 $1,566 NA United Kingdom $646. 
Base deals including alloys, all forma () 5 NA NA. 
NONMETALS 
Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, etc .. . 44 36 -- Mainly from Italy. 
Grinding and polishing wheels and stones 
value $199,828 $216,998 NA Italy $89,731; West Germany 
22 44s United Kingdom 
Asbestos, crude... „„ 202 545 ZS 1 Germany 508: Switzerland 
Boron materials: Borates and perborates 2 7 NA NA. 
Cement 22.22% ³ A 8 9,103 11.265 -- Italy 6,626; United Kingdom 
| 2, Í; reece 1,797. 
Chalk- — Ge eee See eee 668 923 NA United Kingdom 683; Greece 
178; France 
. 
fudé cnc ee LE 1,182 2,054 NA Greece 1,805; United Kingdom 
89; Netherlands 80. 
Products: 
Refractory including nonclay brick 
value $939,117 $926,739 NA West Germany $298,647; A a 
$188,940; France $161,890 
Nonrefractory - value, thousands _ $3,816 $6,709 NA Ital $5,335; G reece $588; United 
ILI $508. 
Diamond, gem, not strung or set.. value $127,005 $148,285 ; NA Uni Kingdom $96,699; Bel- 
um $37 
Diatomite and other infusorial earth - - — - — 137 117 73 ni 


See footnotes at end of table. 
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Table 3.—Cyprus: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
ý eee Other (principal) 
NONMETALS —Continued 
Fertilizer materials: 
C rule value $19 $5,808 8 . $5,658; Belgium 
Manufactured: 
Nitrogenous - -------------—-- 15,414 19,669 NA Poland 6,625; Romania 4,001; 
Yugoslavia 3,519. 
Phosphatic. -- -- ------------ 1,092 3,009 Lebanon 2,500; Port 501. 
„ es 606 1,038 NA Israel 936; Portugal 1 
Other including mixed... — 17,706 38,326 29 prance 16, "i ; Romanig 10,489; 
taly 
Ammoniak 52 15 NA Netherlands 5: Israel 4: United 
Kingdom 4. 
Gypeum and plaster_____________ ~~ 30 21 NA NA. 
NNUS RETENIR 8 (1) 223 PU All from Italy. 
5 mineral: Iron oxides, processed 42 32 NA NA. 
8 and vemiprecious stones, except dia- 
mon 
Natural. - ------------ value $102,519 $133,018 NA NA. 
Manufactured 0 $33,013 $19,923 NA NA. 
Salt and brine -—----------------- 6,447 NA NA. 
Sodium and potassium compounds, n.e.s.: 
Causticsoda. ------ ---------- 398 446 NA United om 262; Spain 53; 
rance 50. 
Caustic potash, and sodic and potassic per- 
ich...... 8 3 21 NA NA. 
a hc ot er 418 495 NA United Kingdom 299; West Ger- 
many 120; France 73 73. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked _______ _ 1,761 2,533 a Italy 1,747; Greece 677. 
Worked___________-_- value $119,623 $462,822 NA Italy $344, 102; 5 $69, 489; 
Taiwan $17, A 
artz, mica, feldspar, et do... $3,915 $25,610 NA A. 
ravel and crushed rock... 765 1,113 NA NA. 
à ne excluding metal- bearing 546 328 NA NA. 
ulfur: 
Elemental excluding colloidal - - _ _ _ - 1,443 1,547 NA eee s ,211; Portugal 203; Po- 
Sulfuric acid 412 278 NA Greece 259. 
oue steatite, soapstone, pyrophyllite 281 518 NA Greece 423; Italy 50; Norway 29. 
er: 
Crudé sso oe Ed value 837,600 $22,494 NA NA. 
Halogens and sulfur compounds of metals 
kilograms. . 51 451 NA NA. 
Building materials of asphalt, asbestos and 
fiber cement, and unfired nonmetals 
value, thousands $1,435 $1,025 NA Greece $965; Italy $44. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black . - kk 2 4 NA West Germany 2. 
Coal and briquets: 
Anthracite, bituminous coal, lignite _ — _ — 55 55 NA NA. 
Briquets - - ------------------- 25 17 NA NA. 
Coke and semicoke. - - - -----------—-- 120 125 — All from West Germany. 
Hydrogen, helium, rare gases 9 4 NA NA. 
Peat including briquets and I litter 354 575 _. West Germany 286; Ireland 169; 
Hungary 45. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. — 3,352 3,546 T All from Iraq. 
Refinery products: 
Gasoline including natural do... 9 19 NA Greece 11; Italy 6. 
Kerosine and jet fuel do... 243 349 — Italy 202; France 81; Greece 43. 
Distillate fuel oi] -------- do— 113 103 — Peo piei 8 Democratic 5 of 
Residual fuel oil do- 1944 1.685 __ USSR. i Ey Sudan 379. 
Lubricants... - -------- do— 46 62 (à) United 8 2 ether: 
lands 19 
Other: 
Mineral jelly and wax ..do...- 1 2 NA NA. 
White spirit do... 5 5 SM N 4: United Kingdom 
Liquefied petroleum gas do- 140 111 NA Greece 56; Italy 36; Libya 19. 
Unspecified. |... do... 9 NA United ted Kingdom 3; Greece 2; 
Netherlands 1. 
Mineral tar and other coal-, petroleum-, or ; 
gas-derived crude chemicals. _ .. — — value $2,023 $32,501 NA NA. 
NA Not available. 


1Less than 1/2 unit. 
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COMMODITY REVIEW 


METALS 


Chromite.—Production of chromite by 
Hellenic Mining Co. Ltd., the sole producer, 
was from two mines; Kannoures chrome 
mine and Kokkinorotsos Mine, which were 
located in the Troodos Mountains. Ship- 
ments of hard lumpy chrome ore amounted 
to about 6,000 tons, and of chrome concen- 
trates approximately 16,000 tons, which 
represented 80% of the rated capacity of the 
concentrator located at Aylos Nikolaos. The 
recipients of Cyprus chromite during the 
year were Spain, Austria, Poland, and Italy. 
Cyprus produced both refractory-grade and 
metallurgical-grade ore during the year. 
Italy received most of the refractory-grade 
shipments. Although chromite mine capaci- 
ty was given at 40,000 tons per year, Cyprus 
was unable to achieve this production level 
because of limited concentrator capacity 
and other infrastructure problems such as 
transportation on the island. 


NONMETALS 
Asbestos.—Cyprus Asbestos Mines Ltd. 


remained the sole asbestos producer in Cy- 
prus during 1980. Combined production of 
short- and long-fiber asbestos was about 
34,000 tons, of which about 20,000 tons were 
long-fiber. Approximately 95% of produc- 
tion was exported to Western European 
nations, leading with Denmark, Greece, Ita- 
ly, and Belgium. Construction of a new 
plant at Limassol remained at the planning 
stage because of difficulties with financial 
arrangements. Total work force in the as- 
bestos industry was about 500 people during 
1980, of which approximately 100 were paid 
monthly and the remaining were paid daily. 
Cement.—Cyprus produced over 1.2 mil- 
lion tons of both cement and clinker in 1980. 
This output was nearly the full rated capac- 
ity of Vassiliko Cement Works Ltd., which 
used 990,000 tons of limestone, 1,600 tons of 
marl, 280,000 tons of clay, and about 25,000 
tons of gypsum. Approximately 380 people 
were employed in cement manufacturing, of 
which 280 were paid daily and the remain- 
ing were monthly employees. 
Clays.—Cyprus produced a variety of 
clays in 1980, some for domestic consump- 
tion and others for export to overseas mar- 
kets. Bendex Minerals Co. Ltd. produced 


about 5,000 tons of bentonite, which was 
processed and activated in the company’s 
plant for export. Because of the strong 
vitalization of the building industry on the 
island, there was a shortage of some quar- 
ried materials including bricks, sand and 
gravel, and aggregates. To overcome the 
shortage, several new quarries came into 
production to replace the production lost 
since the Turkish occupation of the north in 
1974. 

Fertilizer Material.—Cyprus continued to 
be an importer of fertilizer materials during 
1980. The planned Hellenic Chemical Indus- 
tries Ltd.’s new fertilizer plant continued to 
be under construction and was expected to 
go into operation in 1982. Annual produc- 
tion capacity of the facility will be 180,000 
tons of sulfuric acid, 150,000 tons of complex 
fertilizer material, and 40,000 tons of phos- 
phoric acid. Imports of fertilizer material to 
Cyprus exceeded $10 million during 1980. 

Gypsum.—Total gypsum production was 
about 100,000 tons, shared among United 
Gypsum Ltd., Peletico Ltd., and Limassol 
Chemical Products Ltd. There was also 
some production by small private producers 
that was difficult to estimate because of 
seasonal work and unreported production 
figures. United Gypsum Ltd. operated 
Psematismenos quarry, which had a mining 
capacity of 40,000 tons; Peletico Ltd. operat- 
ed a quarry near Larance with a 30,000-ton 
capacity; and Limassol operated several 
small quarries with a total capacity of 
30,000 tons. About 25,000 tons of gypsum 
was used in cement manufacturing and, 
aside from a few thousand tons that were 
exported to Middle Eastern countries, the 
remaining production was consumed do- 
mestically in the building industry. 


MINERAL FUELS 


Petroleum.—The only refinery on the 
island, Cyprus Petroleum Refinery Ltd., 
operated at less than its capacity of 16,000 
barrels per day. The refinery, owned by 
Shell Oil Co. (25.5%), British Petroleum Co. 
Ltd. (25.5%), Mobil Oil Co. (84%), and the 
Cyprus Government (15%), imported most 
of the crude oil for the refinery's feedstock 
from Algeria, Libya, and Saudi Arabia. 
Algerian crude used by the refinery lacked 
the high heavy fuel components; therefore, 
the refinery did not produce substantial 
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amounts of heavy fuel and the Government 
was forced to purchase this grade of refin- 
ery product from the Soviet Union. Howev- 
er, because of conditions of the trade agree- 
ments with the Soviets, the Cyprus Govern- 
ment was obliged to pay higher prices for 
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heavy fuel oil during 1980. 


1Supervisory physical scientist, Branch of Foreign Data. 

2Where necessary, values have been converted from 
Cyprus pounds (LC) to U.S. dollars at the rate of 
LC1 = US$2.83. 
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The Mineral Industry of 
Czechoslovakia 


By Tatiana Karpinsky! 


Czechoslovakia is one of the most indus- 
trially advanced countries in East Europe; 
however, the country is not self-sufficient in 
raw materials and fuels. 

The growth rate of Czechoslovakia’s econ- 
omy was considerably slower in 1980 than 
in 1979. The planned targets were unfulfill- 
ed in several sectors of the industry. Ac- 
cording to Czechoslovakia’s sources, in 1980 
national income increased 3% (planned 
3.7%) over that of 1979, reaching 453.6 
billion korunas (Kcs).? The gross industrial 
production increased 3.2% (planned 3.5%) 
over that of 1979.3 In 1979, the value of total 
industrial output was Kcs617 billion. Capi- 
tal investment in the economy increased 
1.2% in 1980, while the planned increase for 
1980 was 2%. 

Important projects completed in 1980 in- 
cluded the second unit of the nuclear 
powerplant at Jaslowske Bohunice, the 500- 
megawatt set at the Melnik-3 thermal pow- 
er station, and an additional section of the 
transit gas pipeline. 

In 1979, mining and quarrying contribut- 
ed 4.3% of the total industrial production in 
Czechoslovakia, of which the share of coal 
was 3.2%; crude oil, 0.1%; metallic ore, 
0.5%; and other mining, 0.5%.‘ In 1979, 
production of petroleum refinery contribut- 
ed 3.9% to the total industrial output, the 
iron and steel industry contributed 9.4%, 
the nonferrous industry contributed 2.5%, 
and production of the nonmetallic mineral 
industry was 2.7%. Contribution of mining 
and quarrying to the total industrial pro- 
duction in 1980 was approximately the 
same as in 1979. 

The number of industrial workers em- 
ployed in state enterprises in Czechoslovak- 
ia totaled 2,896,000 in 1979, and the number 
of employees totaled 2,008,000.5 The number 


of workers and employees in state mineral 
and energy enterprises by branch (in thou- 
sands) follows: 


Work- Empl dicii 
ork- mploy- o 
Branch ers ees enter- 
prises 
Fuel extraction and proc- 
essing industry —— ~~~ 175 136 55 
Power and heat generation 56. 37 27 


Ferrous metallurgy (in- 

cluding ore mining) 168 124 14 
Nonferrous metallurgy (in- 

cluding ore mining) .. — 42 30 20 


According to Czechoslovakia’s sources, 
during the 5-year plan period (1976-80) the 
national income of the country increased 
20% and industrial production increased 
25%. 

The original 5-year plan (1976-80) called 
for a 29% increase in national income and a 
34% increase in gross industrial output. 
Capital investment yielded a considerable 
increase in basic assets, which were esti- 
mated at Kcs628 billion for the entire 5-year 
plan. New capacities went into operation 
for the extraction of 13 million tons of coal, 
for the production of 245,000 tons of steel 
pipes, for powerplants with total generating 
capacity of 4,500 megawatts, and for produc- 
tion of other commodities. 

The sixth 5-year plan (1976-80) was not 
implemented. Nonfulfillment of the plan 
started at the end of 1979 in the strip mines 
of the North Bohemian brown coal basin at 
Most and also in the several sectors of the 
metallurgical industry where supplies of 
iron ore, raw materials, and metallurgical 
coke were smaller than expected. During 
the period of 1976-80, results were inade- 
quate in saving or more effective utilization 
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of energy, raw materials, and semifinished 
products. 

Government Policies and Programs.— 
The targets for the seventh 5-year plan 
(1981-85) were approved by the 16th Con- 
gress of the Communistic Party of Czech- 
oslovakia in April 1981. 

In the seventh 5-year plan the national 
income is to increase 14% to 16%. About 
90% to 95% of the growth in national 
income is to be achieved by increased labor 
productivity. The plan also calls for an 18% 
to 20% increase in gross industrial output. 
The basic economic policy target for the 
seventh 5-year plan is the improvement of 
the quality and efficiency of industrial out- 
put and to make substantially better use of 
all kinds of fuels and energy, raw materials, 
capital assets, and labor. The new 5-year 
plan calls for increasing Czechoslovakia’s 
participation in the Council for Mutual 
Economic Assistance (CMEA) country divi- 
sion of labor, particularly with the U.S.S.R. 

According to the plan outlined at the 16th 
Party Congress for 1985, the brown coal and 
lignite output is to be 99 to 100 million tons, 
and bituminous coal is to be 27 to 28 million 
tons; electric energy production is plan- 
ned to be 80,000 million to 83,000 million 
kilowatt-hours, including 15,000 million 
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kilowatt-hours generated at nuclear power- 
plants. Steel production is to reach about 16 
million tons by 1985. During the 5-year plan 
period a special effort is to be put on the 
production of equipment for nuclear, ther- 
mal, and hydroelectric powerplants. 

The 1981 annual plan foresees an in- 
crease in national income of 2.8%. The plan 
calls for a 2.7% increase in gross industrial 
output with a 0.7% growth in the coal 
industry, 1.1% in electric energy, about 3% 
in the steel industry, 2.7% in rolled ferrous 
products, and 5.6% in the cement industry. 
New production facilities coming on- 
stream in 1981 include a new high-capacity, 
medium-gage rolling mill at NHKG Kunice, 
with an annual production capacity of 
600,000 tons, and a new blooming and billet 
mill at SONP Kladno, with an annual 
production capacity of 900,000 tons. Greater 
utilization of metal waste and scrap and 
considerably better organization of collec- 
tion of waste and scrap metals remains an 
urgent task. The plan calls for achieving 
relative savings of not less than 4% in 
consumption of ferrous metals and a 0.5% 
decrease in consumption of fuel and energy. 
Consumption of copper, zinc, and aluminum 
per unit of product is to decrease more 
substantially. 


PRODUCTION 


In Czechoslovakia there are reserves of 
coal, lignite, antimony, magnesite, mercury, 
uranium, graphite, kaolin and other clays, 
sand, limestone, and building materials, but 
the country remains deficient in oil, natural 
gas, iron ore, and nonferrous ores. 

The state plan of bituminous coal extrac- 
tion was fulfilled in 1980, but brown coal 
and lignite mining fell by 1.5% below the 
plan. There were problems in meeting 
planned extraction goals in the North Bohe- 
mian lignite mines at Most. In 1980, overall 
production in the metallurgical industry 
increased 1.2% over that of 1979, while 
production of nonferrous metals remained 
approximately at the 1979 level. Oil refin- 


ing production and nitrogenous fertilizer 
production slightly increased in 1980. Labor 
productivity in industry increased by only 
2.5% compared with a 2.9% increase in 
1979. Despite a certain improvement, the 
efficiency of the economy was not increas- 
ing as fast as planned; there was no distinct 
reduction on the consumption of raw mate- 
rials and energy. Electrical energy was 
increased by the higher output of nuclear 
power and hydroelectric plants. Nuclear 
power generated 4.5 billion kilowatt-hours, 
2.4 billion kilowatt-hours more than in 
1979, and hydroelectric energy increased by 
14%. 
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Table 1.—Czechoslovakia: Production of mineral commodities! ? 
(Metric tons unless otherwise specified) 


Commodity | 1976 1977 1978 1979 1980P 
METALS 
Aluminum: 
Alumina _______________________ 90,000 95,000 100,000 100,000 100,000 
Aluminum ingot, primary only) 36,019 36,544 36,823 36,889 88,804 
Antimony: 
Mine output, metal content e285 e300 e300 408 410 
Metall 700 700 700 NA NA 
Copper: 
mune output metal contenntt 74,900 15,400 4,700 6,180 6,200 
etal: 
Smelter, primary only ...- 16,900 17, 400 6,700 8,180 7, 600 
Refined including secondar j 22,052 23,067 23,810 24,587 25,559 
Iron and steel: 
Iron ore: | 
Gross weiht thousand tons 1,904 1,994 2,023 2,012 1,927 
Metal content do... . 513 598 607 548 525 
Metal: 
Fer eee do— 19,475 9,715 9,944 9,529 9,819 
Ferroalloys: 
Blast furnace do... 2 s it "E MT 
Electric furnace do... 140 180 182 175 170 
Crude stel do... 14,693 15,064 15,294 14,817 15,225 
Semimanufactures: 
Rolled steel do- 10,392 10, 588 10,787 10,781 10,760 
ave Pipes and tubes do— 1,461 1,483 1,510 570 
Mine output, metal content 4,183 4,300 3,981 4,026 3,349 
Metal including secondary 777. ho es 19,116 19,015 19,042 19,020 20,014 
Manganese ore, gross weight? .. ? 1,099 910 900 900 900 
Mercur 76-pound flasks .. 15,540 15,309 5,686 4,960 4,612 
Nickel metal, primary ----------------- r e2 200 r e2 200 r e2 200 2,202 2,241 
9 F thousand troy ounces. . 1,190 1,192 1,300 1,300 : 
n: 
Mine output, metal content 180 180 180 180 180 
Metal including secondary ____________-_ 120 120 120 120 125. 
Jüngsten, mine output, metal contenWt __ 80 80 80 80 80 
inc: 
Mine output, metal content 9,269 9,368 8,772 8,799 7,239 
Metal including secondary €11,500 €11,500 11,500 11,500 9,600 
NONMETALS 
Bare sss oc ² A 8 r €60,000 r €65,000 r €65,000 67,800 61,052 
Cement, hydraulic- - - thousand tons. . 9,552 9,749 10,204 10,258 10,546 
Clays: Kaolin do_ ___ 545 580 499 518 530 
F he oco 93,000 96,000 96,000 96,000 96,000 
ypsum and anhydrite, crude — — thousand tons - 660 682 697 134 761 
Lime, hydrated, and quickline do- 2,986 3,021 3,078 2,968 8,018 
Magnesite, crude ___________ do- 654 661 658 654 666 
Nitrogen: N content of ammonia _ _ _ — _ — do- 1725 791 812 768 K 
Perlitli jes ¾ x5 8 €10,000 €10,000 r €20,000 r €30,000 40,302 
Pyrite, gross weighgnt thousand tons 111 122 134 140 140 
Dac lu Ae EM uU do— 244 254 258 271 270 
Sodium compounds: 
Caustic sodvaaaaa do...- 293 312 311 312 *312 
Sodium carbonate, manufactured do- 119 118 121 119 128 
tone: 
Limestone and other calcareous stone do- 22,312 22,761 23,174 22,210 25,000 
Quarry stone, not further described 
thousand cubic meters 32,244 82,990 84,368 35,192 85,500 
Sulfur:* 
Native thousand tons_ _ 12 5 5 b 5 
From pyr ite do... 50 55 60 60 60 
Byproduct, all sources do- 10 9 10 10 10 
‚;³ A é do- 72 69 75 75 75 
Sulfuric acid do— 1.240 1.276 1.200 1. 160 1,160 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 30,000 30,000 30,000 30,000 30,000 
Bituminous _ _ _ _ _ "m thousand tons 21,131 21,450 21,199 21,961 *21,600 
Brown eel ee do... 86,838 90,696 92,450 93,731 *92,500 
Ei 8 do- 3,488 3,354 3,269 3,201 23, 000 
rf do... 118,063 121,500 123,518 124,899 123,100 


See footnotes at end of table. 
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Table 1.—Czechoslovakia: Production of mineral commodities! 2 —Continued 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Coke 
Metallurgical thousand tons. 9,007 8,816 8,809 8,569 8,445 
Unspecified __________.____- do... 1,886 2,045 1,976 1,889 1,878 
M/ ˙ð⅛¾¾%̈ͤi·ſʒ 5 do... 10,893 10,861 10,785 10,458 10,323 
Fuel briquets from brown coal! do— 1.311 1.255 1.130 1.117 1.159 
as: 
Manufactured, all types million cubic feet _ 281,571 279,094 282,136 275,983 274,323 
Natural, marketedf  — |. |. do 33,641 35,355 26,129 26,000 €26,000 
Petroleum: i 
rude: l 
As reported |... thousand tons.. _ 131 123 117 108 93 
Converted _ thousand 42-gallon barrels. _ 888 834 793 732 629 
Refinery products:* 
Gasoline do... 13,412 13,940 13,917 €14,157 €14,157 
Keros ine do- 2,310 2,612 3,658 *3,751 eg, 751 
Distillate fuel olli do_ _ _ _ 29,556 31,034 31,670 *32,065 *32,065 
Residual fuel oil do- 56,404 57,289 58,484 €59,290 €59,290 
5 JC do... 1,792 1,960 *1,925 *1,936 *1,936 
er: 
Liquefied petroleum gas do 1,659 1,693 €1,720 €1,694 €1,694 
Asphalt and bitumen do- 7,932 7,836 “7,880 7, 986 et 2986 
Paraffin va xn do- 110 €120 120 e121 121 
Total.luclicmdcllmes do— 113,235 116,484 119,374 e121, 000 121,000 
Estimated. Preliminary. ‘Revised. NA Not available. 


1Table includes data available through Aug. 24, 1981. 


2In addition to the commodities listed, arsenic, gold, uranium, feldspar, graphite, and a variety of other petroleum 


products are produced, but information is inadequate to make reliable estimates of output levels. 


as manganese ore, is believed to be manganiferous iron ore with an Mn content of 


3This material, although reported 


about 17% and as such is not equivalent to material ordinarily reported as manganese ore, which generally contains 25% 


or more manganese. 


“Includes gas produced from coal mines. Gross output of natural gas is not reported, but it is believed to exceed reported 


marketed output by a relatively inconsequential amount. 


5Data presented are for those products reported in official Czechoslovak sources and in United Nations publications; no 
estimates have been included for other products or for refinery fuel and losses. 


TRADE 


In 1980, the value of total foreign trade 
turnover increased by 11% compared with 


Country group 


CMEA and other centrally planned economy countries 
Developed countries „ 


Exports 
Million 
korunas Percent 
55,974 69.6 
17,442 21.7 
7,017 8.7 
80,433 100.0 


Developing countries ___ - sss „ 

Total. coo a a y d ees heed se le 

Balance of Trade 

Country group 

CMEA and other centrally planned economy countries 
Developed countries_ - - - - - ---- ------------------------—-—--—---—- 
Developing countries <=> - - -----------------—------—-——-—------——— 
7/»õͤ§ «ꝛ²¹.A dd Re d A 


that of 1979. The structure of Czechoslovak- 
ia's foreign trade for 1980 follows: 


Imports 
Million 

korunas Percent 
57,214 70.2 
19,868 24.4 
4,458 5.4 
81.540 100.0 

Value of trade 

-1,240 

-2,426 

+ 2,559 
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In 1980, the trade turnover increased at a 
faster rate with market economy countries 
than with centrally planned economy coun- 
tries. The share of centrally planned econo- 
my countries in the total foreign turnover 
remained very high, at 69.9%. In 1980, 
Czechoslovakia’s exports to market econo- 
my countries increased faster than imports. 
Czechoslovakia’s participation. in world 
trade dropped from 1.5% in 1965 to 0.9% in 
1980, and its share of trade between CMEA 
countries decreased from 13% to 9.5% dur- 
ing the same period. 

In 1979, exports of fuels, mineral raw 
materials, and metals contributed 16.9% to 
the total exports value and the share of this 
group of commodities in total imports 
accounted for 30.9%. 

In 1980, almost 70% of all imports of fuels 
and raw materials, in terms of value, came 
from the centrally planned economy coun- 
tries, especially from the U.S.S.R. 

In 1980, the Soviet Union supplied 
Czechoslovakia with 18.8 million tons of oil, 
7.7 billion cubic meters of natural gas, 1 
million tons of cast iron, 3.2 million tons of 
bituminous coal, 2.2 billion kilowatt-hours 
of electric energy, and 89,000 tons of nonfer- 
rous metals, as well as chemical fertilizers 
and other commodities. 

A large part of the deliveries of these 
products was supplied on the basis of credits 
granted Czechoslovakia for its participation 
in the enlargement of the facilities and the 
construction of new projects on the territory 
of the U.S.S.R. and in some other centrally 
planned economy countries. The surface 
mining, transportation, and processing 
equipment supplied by Czechoslovakia on 
credit made it possible to enlarge the capac- 
ity of the U.S.S.R. mining and metallurgical 
industry. The U.S.S.R. has been repaying 
the credit in annual deliveries of 20,000 tons 
of aluminum, 15,000 tons of copper, 9,000 
tons of lead, 6,000 tons of zinc, and 1.8 
million tons of iron ore concentrate.? 

Czechoslovakia's participation in the con- 
struction of the Soyuz gas pipeline secured 
annual supplies of 2.8 billion cubic meters 
of gas for 20 years. 

In 1980, Czechoslovakia continued to par- 
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ticipate in the construction of a nuclear 
powerplant in Khmelnitsky in the Ukraine, 
which will supply it with 3,600 million 
kilowatt-hours of electric energy annually 
after completion. The Soviet Union is to 
export to Czechoslovakia 8.7 billion cubic 
meters of natural gas in 1981. The contract 
was signed in Prague by representatives of 
Metalimex of Czechoslovakia and Soyuz- 
gasexport of the U.S.S.R.* 

Ferromet and the Soviet foreign trade 
organization Promsyryoexport signed con- 
tracts for 1981 for the delivery to the 
U.S.S.R. of about 300,000 tons of pipes made 
in Czechoslovakia, of which 184,000 tons are 
to be used for oil and gas. 

In 1980, a large amount of alloy steel 
made by Poldi-SONP Kladno National En- 
terprise in Czechoslovakia, was exported to 
the French automobile industry. 

The agreement for 1981-85 between 
Czechoslovakia and Cuba envisages an in- 
crease of 55% in the value of trade. Czech- 
oslovakia is to take part in the construction 
of a nickel and cobalt enterprise at Los 
Camariocas, in the first Cuban nuclear 
power station at Cienfulgos, and also in two 
250-megawatt thermal power stations. 

A protocol on commodity exchanges and 
payments for 1981 between North Korea 
and Czechoslovakia was signed in October 
1980. Czechoslovakia will mainly supply 
machinery and equipment and import zinc 
and other commodities from Korea. 

In June 1980, Czechoslovakia and Viet- 
nam signed a protocol on the exchange of 
goods and services for 1981-85 in Prague. 
The volume of mutual trade will be doubled 
compared with the 1976-80 period. Czech- 
oslovakia is to supply rolled steel and ma- 
chinery and import zinc, lead, tin, and other 
commodities from Vietnam. 

A protocol on coordination of national 
economic plans of Czechoslovakia and Mon- 
golia for 1981-85 was signed in Prague on 
June 19, 1980. Czechoslovakia will further 
participate in the development of Mongo- 
lian raw material resources and their pro- 
cessing. Mongolia is to export to Czech- 
oslovakia metal concentrates from their 
new deposits. 
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Table 2.—Czechoslovakia: Apparent exports of mineral commodities! ? 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
o 


hilo c ——————— — X 
Oxide and 5 Mer 
Metal including alloys: 


Unwrought _______________--_-~- 
Semimanufactures______________- 
Antimony metal including alloys, all forms 
Chromium oxide and hydroxide- - - --------- 


e 
re and concentrate 
Sulfateeck 222 cssc 2cs22L 
Metal including alloys: 
Sora o Lu mu mmi e! 
Unwrouggnt 
Semimanufacture s 
Iron and steel: 
and concentrate thousand tons. _ 
An roasted... do ... 
etal: 
SCrap 2 eee Lue s do_ ___ 
Pig WON. --------------—- do— 
Ferroalloyy s doo 
Steel, primary form“? do- 
Semimanufactures: 
Bars, rods, angles, shapes, sections“ 


do... 


Universals, plates, sheets _ _ do 


Hoop and strip® ???: do_ _ __ 
Rails and accessories do_ ___ 
jo PERENNE CAM IN ge ale RON do- 
Tubes, pipes, fitting do— 
Castings and forgings, rough®_do_ _ _ _ 
Unspecified) do- 
Lead: 
Ore and concentrate 
Metal including alloys: 
„ Sct ere ee S 
Unwrought __________________-_ 
Semimanufacture s 
is ced metal including alloys: 
8 kilograms__ 
Manganese metal including alloys, all forms 


Molybdenum metal including alloys, all forms 
Nickel metal including alloys: 
SS deu eo A ee a uu E. 
Semimanufactures .. . 
Platinum-group metals including alloys, 
E OUER and wrought__ value, thousands. _ 
ilver: 


Waste and sweepings ___________ do- 
3i Metal, unwrought and MEME 8 do____ 
in: 
Ore and concentrate 
Metal including alloys, unwrought 
kilograms.. _ 


Titanium oxideêdd _ 


Tungsten: 
and concentrate 
Metal including alloys, all forms kilograms_ _ 
Zinc: 
Ore and concentrate. 


Oxide and peroxide . ete Mp 
Meter including alloys: 


Unwroug li^ nu nrc ˙ pel un e. 


Zirconium metal including alloys, all forms 
kilograms.. _ 


See footnotes at end of table. 


1978 


67 
11,910 


11.518 
256 
165 


1979 


36 


11.472 
701 


Principal destinations, 1979 


All to Sweden. 


West Germany 2,177; France 656; 
Austria 495. 

Japan 15,473; Hungary 1,663. 

Poland 4,779; Hungary 661. 

All to Spain. 


All to United Kingdom. 
90 West Germany 490; Spain 


West Germany 1,092. 
All to West Germany. 
Poland 900; West Germans 39. 


All to Hungary. 
Hay 90; West Germany 21; Austria 


Sweden 2; West Germany 1. 
West Germany 14; Austria 7; United 


Kingaom 3. 
Y avia 199; Italy 122; Spain 54; 
ungary 36. 


West permany 156; East Germany 
88; Egypt 4 

West German 101; Yugoslavia 91; 
France 83; oland 61. 

m # Germany 19; Yugoslavia 12. 


ry 18; West Germany 16. 
.R. 400; East Germany 21; Po- 
eer 
Poland 5. 
Yugoslavia 336; East Germany 245; 
Italy 188; West Germany 1 


West Germany 5,214; Belgium- 
Luxembourg 1 919. 


All to West Germany. 


All to Yugoslavia. 


Austria 483; West Germany 151. 


All to United Kingdom. 


All to West Germany. 
All to Spain. 


All to West Germany. 

All to Yugoslavia. 

United Kingdom 738; Italy 455; 
Turkey 4 

All to United Kingdom. 

West Germany 6, 5885 Belgium- 
Sen he eat 82. 

Norway 280; Saudi Arabia 222. 

All to West Germany. 

United Kingdom 36. 

All to Saudi Arabia. . 


All to Japan. 
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Table 
(Metric tons unless otherwise specified) 
Commodity 1978 
METALS —Continued 
Other: 
Ash and residue containing nonferrous metals 7,174 
Oxides, hydroxides, perioxides _________- T5 
Base metals including alloys, all forme 115 
NONMETALS 
Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, etc _ _ _ _ — 87 
Artificial corundum - ~ - - -- ----------- NA 
Grinding and polishing wheels and stones r754 
Asbestos . eee ees 8 
Barite and wither ite 8,541 
Cement thousand tons 286 
Clays and clay products: 
rude clay: 
Fire clay 2.22 -----------—- do- 33 
Fuller's earth and chamotte do- 134 
Kaolinf. 2. do... 382 
Other — —— 8 do... 196 
Clay products: 
Refractory TERR RS do_ _ __ r64 
Nonrefractor // do- 18 
Diamond: 
Gem, not set or strung .. value, thousands. . $685 
Industrial do- 8125 
Diatomite and other infusorial earth |... 706 
Fertilizer materials: 
Crude, nitrogenous . c.c. 28 
Manufactured: 
Nitrogenouns thousand tons. — 1221 
pope EE OMNA RERUMS ee 
rtr eere euis 351 
Other including mixe 918 
Ammonia ______~_~_~_______-------- 6,837 
Graphite, naturaaa „„ 509 
J ³˙·wmmꝛ ] ͤ y ͤ v en 24,997 
Magnesite* ____________ thousand tons 382 
Mica, workeeeetuubuulkuuu 94 
Pigments, mineral: Iron oxides, processed... T1,949 
Precious and semiprecious stones: 
Natural value, thousands. . T$33 
N e ĩͤ A aa do- $80 
gee teen ere ERA en ea IL 8 8,692 
Sodium and potassium compounds, n.e.s.: 
Caustie sodass 125,700 
Caustic potash T ³ ³ A ⁵⁵ 8 445 
Soda ash _______________________ 16,800 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked ___________ 1,666 
WOrked. uou ocu ee 5,534 
Dolomite `- -------------------—- 11 
Gravel and crushed rock... kk 72,204 
Limestone, except dimension 22,754 
aana uarizite ccc 
de excludi ing metal- bearing 314,160 
Sulfur, elemental, other than colloidal. _ ____—_~_ 32 
Tae ns icin cee a fe a ee eee Acad 6,665 
er: 
Crude. n oculus Go ee ed 29,869 
Slag, dross, similar waste 21,009 
Halogen sss ax 


See footnotes at end of table. 


1979 


10,613 


2.— Czechoslovakia: Apparent exports of mineral commodities! ? —Continued 


Principal destinations, 1979 


West Germany 6,304; Austria 3,888. 
United Kingdom 18. 
United Kingdom 19. 


Hungary 50; Sweden 20. 
Italy 2,906; United States 523. 
us Germany 134; Italy 113; France 


All to United Kingdom 

West Germany 4,451; "Austria 787. 

West Germany 19; Poland 66; 
Yugoslavia 40. 


All to Yugoslavia. 
Hungary 67; West Germany 33; Italy 


T PR cd 121; Poland 62; 

ustri 

West Germany 110; Hungary 50; Yu- 
goslavia 11. 


wont Germany 30; Sweden 10; Poland 


Yugoslavia 12; Austria 3; West Ger- 
many 3. 


All to to Belgium Luxembourg. 
Austria 828 


Hungary 140; Yugoslavia 38; West 
Germany 18. 
All to Italy. 


Ivory Coast 1,429. 
All to West Germany. 
Yugoslavia 678. 


Hungary 15,248. 
Hungary East West Germany 62; Po- 
East German 


Yugoslavia 45; United ited Kingdom 30. 
Italy 979; Yugoslavia 430. 


Singapore $30. 
Hong Kong $203; Canada $26. 
All to Hungary. 


Yugoslavia 12,799;* West Germany 
2,342. 


Yugoslavia 191; Italy 130. 
West Germany 19,647. 


West Germany 2,009. 
West Germany 4 438. 


All to Hungary. 
All to West Germany. 


Austria 210,205; Hungary 92,922. 

All to Austria. 

Poland 6,690. 

Hungary 11,856; West Germany 
9,350 


All to West Germany. 
Yugoslavia 183. 
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Table 2.—Czechoslovakia: Apparent exports of mineral commodities! ? —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal destinations, 1979 


MINERAL FUELS AND RELATED MATERIALS 


Carbon black 8 18 All to Austria. 
Coal, all grades including briquets: 
Anthracite and bituminous“ thousand tons_ — 3,745 3,366 ä 656: East Germany 651; 
ungary 571: Austria 508. 
Briquets of anthracite and bituminous coal 
do— —- 284 (ê) All to Greece. 
Lignite and lignite briquets _ _ _ _ — do... 1,991 1,647 West Germany 1,598. 
Coke and semicoke |. “h? do- 1.515 1.892 East Germany 793; Austria 458; 
Hungary 281. 
Gas,natural?. |... million cubic feet 2,988 2341 NA. 
Peat and peat briquets _____________--~-- 169 19 All to France. 
Petroleum and refinery products: 
Crude thousand 42-gallon barrels. 2,308 178 NA. 
Refinery products: 
Gasoline _______________ do... 901 1,998 West Germany 893; France 303; 
Netherlands 278. 
Kerosine --------------—- do- 150 285 West Germany 190; Austria 45; 
Yugoslavia 40. 
Distillate fuel oil? __________ do... 1,112 1455 West Germany 876; Austria 135. 
Residual fuel oil do... 15 124 Austria 110; West Germany 14. 
Lubricante: 3%%%ͤ . 8 do- 53 50 Austria 34; Vugoslavia 4. 
‘Liquefied troleum gas do- 659 936 West Germany 698, Italy 141. 
Mineral jelly and wa do—— 3 (9 Mainly to Italy. 
Bitumen and other residue do... 10 7 All to Austria. 
Mineral tar and other coal-, petroleum, or gas- 
derived crude chemicallsEsʒ 35,528 33,460 bh German 6228. 15,248; Italy 9,645; 
rance 6 


Revised. NA Not available. 

lOwing to a lack of official trade data published by Czechoslovakia, this table should not be ‘taken as a complete 
pee resentation of Czechoslovakia's mineral exports. These data have been compiled from various sources, which include 
e aed Nations information, data published by the partner trade countries, and partial official trade sources of 

zecnoslovakia 

2Unless otherwise specified, data are compiled from official trade statistics of individual trading partners. 

Statistical Yearbook of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 

‘Official trade statistics of Czechoslovakia. 

United Nations. Quarterly Bulletin of Steel Statistics for Europe. New York. 

SLess than 1/2 unit. 


Table 3.—Czechoslovakia: Apparent imports of mineral commodities! ? 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal sources, 1979 
METALS 
Aluminum: 
Bauxit? . |. . thousand tons. .. 456 436 Hungary 328; Yugoslavia 108. 
Oxide and hydrox ide 25,836 29,036 Yugoslavia 19,707; Hungary 9,162. 
Metal including alloys: 
SChapu uu ee iuo ae ess 541 1 All from West Germany. 
. Unwrought® _ _ _ _ _ thousand tons 95 88 U.S.S.R. 65; Hungary 18 
Semimanufactures 20,662 19,967 Yugoslavia 16,032; Hungary 2,391. 
Antimony ore and concentrate eats 290 All from France. 
Cadmium metal including alloys, all forms? _ 369 251 Japan 124; Finland 50. 
Chromium: 
Chromite thousand tons 180 168 U.S. S. R. 128; Albania 15. 
ne and hydrox idee 502 520 All from U. S. S. R. 
Oxide and hydrox ide 16 13 United Kingdom 6: West Germany 6. 
ü Metal including alloys, all form 8 sis 
p 
Gre and concentrate 4,115 4587 All from Peru. 
Metal including alloys: 
Serap 2 ⁵²² A 8 332 172 All from West Germany. 
Unwrought . .. thousand tons 56 58 U.S.S.R. 39; Poland 13. 
Semimanufactures 24,462 23,645 West Germany 10,685; Poland 8,054. 
Iron and steel: 
Ore and concentrate? thousand tons 15, 600 12,459 U.S.S.R. 9,906; Brazil 1,240; Sweden 566. 


See footnotes at end of table. 
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Table 3.—Czechoslovakia: Apparent imports of mineral commodities! 2 —Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 
Iron and steel —Continued 
Metal 
Scra z thousand tons 
Pig iron ——_—--------- NR HR 
Ferroalloys S de 
Steel, primary forms: do- 
Semimanufactures: 
Bars, rods, , angles, shapes, 
sections? . . |. do ... 
Universals, plates, sheets do 
Hoop and stri d d d do- 
Rails and accessories do 
Wir |. ------—- do_ ___ 
Tubes, pipes, fittings®_ _ do- 
Castings and forgings, rough 
8 
Lead: 
Ore and concentrate 
Metal including alloys: T 
Serap e . LEE 
Unwrought _ _ _ _ thousand tons. _ 
Semimanufactures re ae Peo 
Magnesium metal including alloys: 
FÜD- o hue !.. 8 
Gemimanulüctures en E NIAE 
Manganese: 


re and concentrate? thousand tons 
sada apes 
and concentrate 
Metal including alloys, all forms 
kilograms_ . 
Nickel metal including alloys: 
Unwroughht 
Semimanufactur es 
Niobium metal including alloys, all forms 
kilograms_ _ 
Platinum-group metals including alloys, 
unwrought and wrought 
value, thousands 


pois metal including alloys, unwrought and 
RNG 5x ou meses Oi ss 
Tin m tal including alloys; unwrought? _ _ _ _ 


Titanium: 
83 and concentrate 


Metal including alloys, all one 


Tungsten: 
re and concentrate 
Metal including alloys, all forme 
Zinc: 
Oxide and perox ide 
eee a alloys: 


ilograms - 


a 
Unwrought? _ _ _ _ _ thousand tons 
_Semimanufactures - -- --------- 


Other: 
Ores and concentrates 
joi and residue containing nonferrous 


Metals: 
Metalloids s! 
Base metals including alloys, all forms 
N onferrous metals including alloys, 
foléed* —— ocu ee e 


NONMETALS 


Abrasives n.e.s.: 

Natural: Pumice, emery, corundum, etc .. _ 
Artificial corundum - ~- - -- - ------—-— 
Dust and powder of precious and semipre- 

cious stones, natural and synthetic 

value, thousands 
Grinding and polishing wheels and stones 


See footnotes at end of table. 


1978 


$860 


$13,373 


, 


1,554 


198 
68 
5,872 
599 


122,804 


1979 


123 
2,182 


$474 
466 


Principal sources, 1979 


All from West Germany. 
U.S.S.R. 729. 

West Germany 3. 

NA. 


NA. 
Hungary 15; West Germany 13; Bulgaria 


West Germany 3; Austria 1; Hungary 1. 


All from Austria. 
Italy 2; West Germany 1. 
West Germany 187. 


Poland 1; Hungary 1. 


France 2,317; Austria 1,654. 
All from West Germany. 
U.S.S.R. 25; Yugoslavia 10. 
All from Yugoslavia. 


All from West Germany. 
West Germany 7. 


U.S.S.R. 414; Brazil 67; India 39. 
All from United States. 


Netherlands 258; West Germany 173. 

All from United States. . 

U. 2 A R. 4,746; United Kingdom 487; Cuba 
West Germany 34: Canada 14. 

All from West Germany. 


re Kingdom $922; West Germany 


Yugoslavia $3,054 
United Kingdom 1, 311; Bolivia 874; In- 
donesia 799. 


All from West Germ Cab 
West Germany 612; Italy 123. 


West Germany 3,600; Japan 47. 


All from Netherlands. 
Japan 1; United Kingdom 1. 


All from United Kingdom. 

Yugoslavia 24; U.S.S.R. 21. 

Yugoslavia 5,921; Poland 1,455. 

All from West Germany. 

Algeria 98,552. 

All from United Kingdom. 

pe gium HUXeIoDUTM 141; United King- 
om 86. 


France 4,325; Norway 2,111. 
Austria 27; Japan 15 


NA. 


Italy 608; Belgium-Luxembourg 110. 
Yugoslavia 2,134. 


United Kingdom $299; Switzerland $175. 
West Germany 228; Austria 185. 
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Table 3.—Czechoslovakia: Apparent imports of mineral commodities! ? —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Barite and witherite________________ 
Boron materials: 
Crude natural borates_____________ 
Boric oxide and acid______________ 
Cement thousand tons 


Chalk 
Clays and clay products: 
Crude clays: 
gn. eS ee 


Clay pous 
/// a chos 


Nonrefractor jz 
Diamond: 

Gem, not set or strung value, thousands 

Industrial! do____ 


Diatomite and other infusorial earth n 
Feldspar and fluorspar _------------- 


Fertilizer materials: 
Crude: 
Nitrogenouus 
Phosphatic, P205 content? 


thousand tons 

Manufactured: 
Nitrogenous, Na content? do 
Phosphatic, PzOs content" do- 
Potassic, K3O content do- 
Other including mik dd 
Ammonia _ 
Graphite, natura 
Gypsum and plasters®_ thousand tons... 


Mica: 
Crude including splittings and waste 

Worked -—------------------— 
Pigments mineral: Iron oxides, processed 
Precious and semiprecious stones: 


Natural value, thousands 
Synthet i do— 
„ a eo en are ee ne RE VERN 


Sodium and potassium compounds, n.e.s.: 
Caustic Ü é 


NCC aan thousand tons 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
Worked. ee eee 


rtz rand uartzite 
d, excluding metal- bearing 
Sulfur: 
Elemental: 
Other than colloidal? thousand tons 
Colloidaaall  .. ......- 
Sulfuric acid? . . 


CON Mc 
Slag, dross, similar waste 
Oxides and hydroxides of magnesium, 

strontium, barium______________ 
Halogen 


See footnotes at end of table. 


1978 


18152 
$71 
130,177 
2,400 
161 


1979 


41,804 
140 
8,590 
3,666 
7518 
2,069 
4,886 
2,618 
9,290 
1,878 
$90 
288 


Principal sources, 1979 


MU 25,468; Botswana 7,310; Canada 
All from West Germany. 


Turkey 8,210; Netherlands 280. 
France 2, 285; Turkey 1,260. 
U.S.S.R. 321; Romania 130; :3 East Ger- 


West m 1,239; Austria 176. 


United King: 


vnnd 190955 2,170; West Germany 


West Germany 3,872; Austria 1,548; 
France 1, 


Italy 1,465; West Germany 284. 


All from ice esr EE 
M ches ene Md $2,513; United 
dom $77 
Austri 116; France 105. 
West German 2,005; Yugoslavia 1,151; 
France 1,009. 


U.S.S.R. 171; Morocco 102; Tunisia 22. 


All from U.S.S.R. 

United States 33; Morocco 7; Yugoslavia 7. 
East Germany 483; U.S.S.R. 141. 

West Germany 17. 

All from Hungary. 

All from West Germany. 

East Germany 24 

All from France. 

All from West Germ Fan 

rendi 1,800; Austria 371; West Germany 


All from France. 
All from Switzerland. 
West Germany 1,233; Italy 51. 


West Germany $121; United States $53. 
All from Switzerland. 
U.S.S.R. 118,117; Poland 6,105. 


West Germany 30. 
All from United Kingdom. 
an Germany 65; Romania 53; Bulgaria 


Yugoslavia 15,120. 

Yugoslavia 266; eee 45. 
West Germany 17 

Hungary 3,531; France 1,540. 


All from West Germany. 
Hungary 5,193. 
Poland 440; West Germany 43. 


Italy 99. 
U.S.S.R. 64,019; West Germany 14,312. 
Norway 93; West Germany 84. 


Hungary 8,292; West Germany 2,522. 


All from West Germany. 
All from United Kingdom. 
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Table 3.—Czechoslovakia: Apparent imports of mineral commodities! ? —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal sources, 1979 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 61 50 All from West Germany. 
Carbon black! 32,639 33,974 Eros 17,650; Romania 5,672; Austria 
Coal, all grades including briquets: 
Anthracite and bituminous? 
thousand tons 5,591 5,492 U.S.S.R. 3,246; Poland 2,246. 
Lignite and lignite briquets? |... do... 466 415 East Germany 355. 
Coke and semicoke’ |. .. do- 36 e: 
Gas, natural _______ million cubic feet. 202,952 259,385 All from U.S.S.R. 
Petroleum and refinery products: 
Crude? _ thousand 42-gallon barrels_ _ 136,530 138,430 U.S.S.R. 136,225. 
Refinery products: - 
Gasoline7ß . do 1,590 2,312 NA. 
Kerosine ... do- 50 60 West Germany 48; Vugoslavia 9. 
Distillate fuel oil do- 4,036 3,297 NA. 
Residual fuel oil do— 628 472 West Germany 468. 
Lubricants - - LE do... 320 7127 Yugoslavia 50; West Germany 25. 
Other: 
Liquefied petroleum gas do- 80 183 West Germany 102; Austria 80. 
Mineral jelly and wax ..do.... 16 12 West Germany 10. 
Petroleum cokle do. ... 83 66 All from West Germany. 
Bitumen and other residues 
do... 5 ($) Do. 
Bituminous mixtures _do_ _ _ _ 1 1 Mainly from Austria. 
Mineral tar and other coal-, petroleum-, or 
gas- derived crude chemicals 602 1,653 West Germany 1,298; Netherlands 321. 
r Revised. NA Not available. 


lOwing to the lack of official trade data published by Czechoslovakia, this table should not be taken as a complete 
resentation of Czechoslovakia's mineral imports. These data have been compiled from various sources which include 
nited Nations information, data published by the partner trade countries, and partial official trade sources of 


Czechoslovakia. 


2Unless otherwise specified, data are compiled from official trade statistics of individual trading partners. 


SOfficial trade statistics of Czechoslovakia. 


*Metallgesellschaft AG (Metallstatistik) Frankfurt am Main, West Germany. 
5United Nations. Quarterly Bulletin of Steel Statistics for Europe. New York. 


Less than 1/2 unit. 


"Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 


COMMODITY REVIEW 


METALS 


Antimony.—In 1980, antimony was 
mined at Dubrava (Central Slovak region) 
and at Pezinok near Bratislava (West 
Slovak region). Antimony ores were also 
investigated at the Krasna Hora deposits in 
Bohemia. The extraction of antimony ore is 
expected to be increased at Dubrava and 
Pezinok after 1985. The recycling of the 
Pezinok antimony was found to be particu- 
larly promising since remarkable quantities 
of gold and silver could be acquired from the 
dumps of Pezinok.? 

Copper.—Production of copper in Czech- 
oslovakia continued its growth during 1980 
and total output of refined copper was 
slightly higher than that of 1979. In 1980, 
extraction of copper ore was concentrated 
in the stratiform types of Bohemian 
deposits—Zlate Hory and Tisova—as well 
as in the Banska Stiavnica and other depos- 
its in Slovakia. In Zlate Hory reserves of ore 
are estimated at 3.5 million tons with metal 


content more than 1%. The deposit also 
contains lead, zinc, and gold. Copper in 
tetrahedrite and chalcopyrite were mined 
in Rudnany and Roznova deposits. Rudnany 
ores contain siderite-barite-copper-mercury 
mineralization. 

In 1980, imports of copper metals from 
the U.S.S.R. and Poland supplied the main 
requirements of Czechoslovakian industry. 
Consumption of copper in Czechoslovakia 
increased 8% during the last 10 years (1970- 
80).1o 

Gold.—The rich deposits of gold in 
Czechoslovakia have been depleted. The 
remaining gold deposits located in Central 
Bohemia and in the Slovak Ore Mountains 
are of little economic significance; however, 
after discontinuing for 10 years, the extrac- 
tion of gold-bearing ore in Slovakia is to 
continue in the Kremnice area. In 1980, it 
was decided to develop a new mine near 
Sturec. It is expected that in 1982 about 
10,000 tons of gold-bearing ore will be ex- 
tracted from this mine and in 1984 about 
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20,000 tons. 

Estimated output of gold from the new 
deposits is expected to be 50 to 70 kilograms 
per year. Possibilities of renewing gold ex- 
traction were also studied in the Jeseniky 
Mountains.! 

The Valcovny Div. of the Skoda Concern 
of Plzen started building a rolling mill for 
precious metals, which will be installed in 
the Safina works at Vestec near Prague. 
The rolling mill called “Kvarto 200” will be 
used to roll strips and foils from pure silver, 
silver and gold alloys, brass, and copper. 
The whole equipment for the mill weighs 69 
tons and deliveries are to be completed in 
1982.17 

Iron and Steel.—In 1980, iron ore was 
mainly extracted from the Rudnany Mines, 
located in Slovakia. Domestic production 
supplies about 5.4% of the country's re- 
quirement of iron ore and 79.1% of the ore 
was imported from the U.S.S.R. The re- 
maining 15.5% was imported from Brazil, 
Sweden, India, and Algeria. 

Under a long-term agreement Czech- 
oslovakia participated in the development 
of the Soviet Union's iron ore projects to 
cover increasing iron ore imports. In 1980, 
steel production slightly increased com- 
pared with the 1979 level and was below the 
originally planned level of 16.3 million tons. 
Steel production in 1981 is expected to be 
about 15.7 million tons and production of 
rolled steel is expected to be about 11.1 
million tons. In 1980, about 60% of steel 
produced in Czechoslovakia came from 
charges of pig iron and alloys and the 
remainder from scrap. 

In 1980, the modernization of Czecho- 
slovakia's steel industry and further im- 
provements in its structure continued. The 
new medium section mill at Czechoslovak- 
ia's New Klement Gottwald Metallurgical 
Works in Ostrava began trial operation in 
December 1980. The plant has a capacity of 
900,000 tons per year, and is to reach full 
capacity in 1981. Czechoslovakia's plans for 
the steel industry were to reduce the open- 
hearth production and to increase the oxy- 
gen converter output; however, the share of 
oxygen converter steel output in 1980 was 
approximately the same as in 1978 (25.9%). 
The share of steel continuously cast increas- 
ed from 0.38% in 1978 to 1.49% in 1980. 
Total investment in the iron and steel 
industry in 1980 was estimated at Kcs5.4 
billion. 

Lead and Zinc.—In 1980, lead-zinc ores 
were mined at Banska Stiavnica (Slovakia) 
and also at deep levels of mines at Pribram 
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(Central Bohemian region) and Kutna Hora 
(eastern part of the Central Bohemian re- 
gion). Ore production was approximately 0.6 
million tons. The lead-zinc ore produced at 
Banska Stiavnica Mines was exported to 
market economy countries in the form of 
concentrate with gold and silver content 
because Czechoslovakia did not have the 
facility to separate gold, silver, zinc, and 
lead from each other.” 

Benefication and metallurgical facilities 
in Czechoslovakia continued to experience 
poor metal recovery, particularly from mix- 
ed ores. Czechoslovakia is planning devel- 
opment of lead-zinc deposits at Banska 
Stiavnica-Hodrusa. Reserves of lead and 
zinc ore in the new recently discovered 
deposits near Banska Stiavnica are esti- 
mated at approximately 50 million tons. 

In 1980, Czechoslovakia imported lead 
and zinc mostly from the U.S.S.R. and 
Yugoslavia. The development plan antici- 
pated large investigations for a new lead- 
zinc deposit in the Horny Benesov area 
(North Moravia). 

Mercury.—In 1980, mercury was ex- 
tracted from vein deposits at Rudnany 
(Slovakia). New deposits of mercury ore 
were discovered in the vicinity of Malachov 
near Banska Bystrica in Slovakia. Plans are 
to develop new deposits and to extract 
20,000 tons of mercury ore at Malachov in 
1984. 

Tin.—Tin continued to be mined in the 
Cinavec (North Bohemian region) and at 
the Horni Slovak (West Bohemian region) 
in 1980. Tin mining is expected to increase 
in the future. Plans are to develop new 
cassiterite deposits discovered in Slovakia 
near Medvedi Brook in the vicinity of the 
Hnilec Village. The tin industry experi- 
enced domestic raw material shortages. In 
1980, tin was mainly imported from the 
United Kingdom, Bolivia, and India. Con- 
sumption of tin in 1980 increased about 
20% over that of 1970.“ 

Uranium.—Czechoslovakia has signifi- 
cant uranium ore deposits. Reportedly the 
Czechoslovakia uranium industry achieved 
all planned production tasks for 1980. 

In the last few years the Czechoslovak 
uranium industry concentrated its atten- 
tion on the Hamar area in the Ceska Lipa 
district (North Bohemian region) and on the 
Pribram area (Central Bohemian region). A 
new uranium dressing plant was put into 
operation in the Ceska Lipa district in 1979. 
In 1980, further mining and dressing facili- 
ties were under development in the Ceska 
Lipa district. On September 5, 1980, the 
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concern enterprise “Pribram Uranium 
Mines" was renamed the ‘Czechoslovak 
Soviet Friendship Enterprise." The U.S.S.R. 
has total control of the exploration and 
production of uranium in Czechoslovakia. 


NONMETALS 


Cement.—The new cement plant at 
Prachovice in Eastern Bohemia, 100 kilome- 
ters from Prague, with a capacity of 1.2 
million tons of cement per year, went into 
operation in 1980. Construction of this plant 
started in 1974 and the cost was estimated 
at Kcs2.0 billion. Desposits of calcite in this 
area were estimated to be sufficient for 
about 50 years. Reportedly, production of 
cement at the Prachovice plant is automatic 
and controlled by computer. Fly ash and 
waste gases are to be retained and processed 
into fertilizers. The cement at the Pracho- 
vice is made by dry technology. 

The large-capacity cement plant Zahorie 
II at Rohoznic (West Slovak region) was also 
recently completed. Czechoslovakia is ex- 
pected to remain an importer of cement for 
the near future. In 1980, cement was im- 
ported mostly from the U.S.S.R., Romania, 
and the German Democratic Republic. 

Prerov Machinery of Czechoslovakia, a 
monopoly producer of cement, brick, and 
ceramic plants in the country, exports 
three-quarters of its output through Pra- 
goinvest, a foreign trade organization. 

Reportedly in 1980, Prerov Machinery 
completed a brick plant and a ceramic plant 
in Iraq, a cement plant with an output of 
2,800 tons of clinker per day in Capao 
Bonito, Brazil, and facilities for cement 
production in the Amazon River Valley. In 
1980, Brazil contracted for construction of 
three more cement plants. 

Fertilizer Materials.—In 1980, Czech- 
oslovakia continued to make an urea- 
ammonium nitrate solution, DAM-390, at 
the new plant at Dusla National Enterprise 
at Sala (West Slovak region) at the rate of 
an estimated 100,000 tons per year. The 
output is to reach 600,000 tons in 1987. 
Nitrogenous fertilizer was also produced at 
the  Lovosice-Zaluzi chemical complex 
(North Bohemian region) and at the chemi- 
cal complex at Strazske (East Slovak re- 
gion). 

In 1980, consumption of fertilizer per 
hectare of agricultural land was 253 kilo- 
grams in nutrient content. Czechoslovakia’s 
production of nitrogenous and phosphate 
fertilizers provided approximately 60% to 
70% of the country’s consumption. Nitroge- 
nous fertilizer continued to be imported 
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from the U.S.S.R., potassium fertilizers 
from the German Democratic Republic and 
the U.S.S.R., and phosphates from the 
U.S.S.R. and African countries. Czecho- 
slovakian geologists are to undertake an 
extensive survey of phosphate deposits in 
southwest Nigeria, in an area only a few 
kilometers from the Beni border. 

Fluorspar.—Production of fluorite is con- 
centrated in the Ore Mountains (North 
Bohemia). Czechoslovakia has only one min- 
ing enterprise for the production of fluorite 
concentrate, Sobedruhy. The flotation plant 
at Sobedruhy, near Teplice, produces con- 
centrate with 95% fluorite (CaF;). Recently 
discovered fluorspar deposits in the Ore 
Mountains are to help make Czechoslovakia 
self-sufficient in fluorite after 1985. 

All deposits of fluorites in Czechoslovakia 
belong to the hydrothermal type. In the Ore 
Mountains fluorite is associated with barite, 
quartz, sulfides, and carbonates. Fluorspar 
deposits of less significance are located in 
the South Bohemian region. Under an 
agreement between Czechoslovakia and 
mainland China, signed in Prague on May 
1l, 1981, fluorite is to be imported from 
China. 

Kaolin.—In 1980, production of kaolin 
fully covered the consumption of this raw 
material in Czechoslovakia and 380,000 tons 
was exported. Czechoslovakia is the world's 
fourth producer of kaolin after the United 
States, British Columbia, Canada, and the 
U.S.S.R. In 1980, exports of kaolin went 
mainly to the Federal Republic of Germany, 
Poland, and Austria. Kaolin deposits occur 
in the Karlovy Vary area, and near Plzen, 
Podborany, and Znojmo. All kaolin deposits 
in Czechoslovakia belong to the weathering 
type, which are characterized by reduced 
intensity of kaolinization at depth. The 
principal deposits are in Karlovy Vary, 
where the highest quality type of kaolin is 
processed at Bozicany. The kaolin for the 
paper industry is processed at Kuznejov. 

In 1980, preparations were made for pro- 
duction of bleached kaolin by electromag- 
netic separation, a new method developed 
in Czechoslovakia that makes it possible to 
obtain a higher degree of whiteness. 

Magnesite.—Czechoslovakia has substan- 
tial magnesite deposits and is an exporter of 
magnesite. Magnesite production slightly 
increased in 1980 compared with the 1979 
level. 

Total exports of magnesite in 1980 were 
estimated at 380,000 tons. Magnesite was 
exported to Hungary, Poland, the German 
Democratic Republic, Romania, and the 
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Federal Republic of Germany. Magnesite 
was produced from six deposits in Slovakia. 
The largest deposit in the Dubrovsky mas- 
sive is 400 meters thick and covers an area 
of 3.2 million square meters; the ore con- 
tains about 30% to 40% MgO. 

The country is making an attempt to 
increase production capacity of the larger 
mines and to close the small mines. 

Perlite.—Reportedly, during the sixth 5- 
year plan about 5 million to 8 million tons 
of high-grade perlite ore was discovered in 
Jastraba near Kremnica (Slovakia), which 
is to replace imports of that raw material 
from Hungary. 
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MINERAL FUELS 


Total energy production derived from fos- 
sil fuels and from hydroelectric and nuclear 
power generation was estimated at 87.2 
million tons standard coal equivalent (SCE) 
in 1980 (1 million tons below that of 1979) 
with coal, including lignite, supplying 
97.4%. 

Total consumption of primary energy was 
127.2 million tons SCE with coal providing 
about 67%; oil, 22%; gas, 9.5%; and hydro- 
electric power, nuclear power and imported 
electric power, about 0.5% each. The prima- 
ry energy balance of Czechoslovakia for 
1979 and 1980 is shown in table 4. 


Table 4.—Czechoslovakia: Total primary energy balance 
(Million tons of standard coal equivalent)! 


Coal (bitu- 


Crude 


Total minous, : Hydro- Turnover of 
primary brown, lig- 8 N 1 electric poses electric 
energy abs in products power energy 
1979: 
Production 788.2 "86.1 0.2 1.1 0.5 0.3 um 
Importss 145.2 15.8 729.1 T9.7 " zie ¥0.6 
Exports 17.3 "6.1 11.1 a seit 8 1 
Apparent consump- 
tion, 126.1 185.8 128.2 710.8 5 23 r. 5 
1980: 
Production 87.2 84.9 a 1.0 6 6 ne 
Imports 46.8 5.9 29.2 11.1 e me 6 
Exports 6.8 5.9 8 "m "x EN 1 
Apparent consump- 
tion _______-_ 127.2 84.9 28.5 12.1 6 6 5 


"Estimated. Revised. 
lOne ton of standard coal 


uivalent (SCE) 7, O00, O00 kilocalories. Conversion factors used are as follows: Hard coal, 


1.0; brown coal and lignite, 0.6; crude oil, 1.47; natural gas (per 1,000 cubic meters), 1.33; and hydroelectric and nuclear 


power (per 1,000 kilowatt-hours), 0.125. 


Sources: Statistical Yearbook of Czechoslovakia, Prague, 1980; Statisticke Prehledy (Statistic Summary), Prague. No. 3, 


1981, p. 66. 


Coal.—Except for the North Bohemian 
brown coal basin, all coal basins fulfilled 
their quotas in 1980. The shortfall in pro- 
duction at the North Bohemian lignite re- 
gion amounted to 1.8 million tons. The 
Situation was caused by the long-term fail- 
ure to fulfill the target for the removal of 
overburden. 

The bulk of the country's bituminous coal 
output came from the Ostrava-Karvina Ba- 
sin. Ostrava-Karvina Fields supplied more 
than 24 million tons of bituminous coal in 
1980. Planned targets for 1980 were met 
only with extra ordinary efforts, including 
Saturday and Sunday work shifts. In the 
seventh 5-year plan period (1981-85) it is 
expected that bituminous coal production 
from this area will remain steady at 24.5 
million tons per year and account for about 
85% to 87% of bituminous coal output. The 


mines in the Ostrava-Karvina Basin are the 
only producers of coking coal. They com- 
prise 16 mining enterprises in the Ostrava, 
Karvina, Frydek-Mistek, and Opava dis- 
tricts. 

In 1980, bituminous coal in the Ostrava- 
Karvina Basin continued to be mined under 
increasingly more difficult conditions. The 
Darkov Mine with a projected annual ca- 
pacity of 5 million tons was under develop- 
ment in the Ostrava-Karvina coal basin in 
1980. Coal extraction at this mine is plan- 
ned to begin in the 1980's. 

In the last few years two new bituminous 
coal deposits were prepared for extraction 
in Frenstat-West near the southern edge of 
the Ostrava-Karvina coal basin and Slany 
in Central Bohemia. Development of the 
Slany deposits started in 1979 and contin- 
ued in 1980; coal extraction is planned to 
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begin in 1996. Discovered bituminous coal 
reserves at Slany were estimated to contain 
150 million tons at 800 to 1,300 meters 
below ground. In 1980, survey drilling to a 
depth of 6,000 meters at Jakunka in the 
Beskydy Mountains in Northern Moravia 
has revealed a deposit of coal which is a 
continuation of the Ostrava coalfield. 

A new deposit of bituminous coal was 
discovered near Radnice in the Rokycany 
district in West Bohemia. The deposit cov- 
ers an area of about 12 hectares between 
Radnice and Privetice and reserves are 
estimated at about 1 million tons. The 
seams of the new Ovcin mine in this district 
are between 1 and 5 meters thick. 

In the seventh 5-year plan period (1981- 
85) exploration of bituminous coal deposits 
is to be concentrated on the Celadne-Krasne 
area in the Ostrava-Karvina coal basin and 
in the Mseno Basin near Melnik. The coun- 
try’s bituminous coal reserves are sufficient 
for the next 50 to 60 years at the present 
rate of extraction. 

Czechoslovakia’s brown coal deposits 
have been mined principally by the open- 
cast method; only 15% are mined under- 
ground. Futher increases in output are to be 
derived exclusively from opencast mines, 
while underground production is to decline. 
In 1980, about 74% of brown coal came from 
the North Bohemian Basin and the remain- 
der came from the Sokolow, Kandlova, and 
Mody Kamen Basins. The 1980 production 
target for brown coal was underfullfilled 
primarily at the Maxim Gorkiy large mine 
and the Czechoslovak Army Mine. Brown 
coal and lignite output is planned to reach 
99 to 100 million tons in 1985 and 111 
million tons in 1990, but there are already 
serious concerns about the declining calorif- 
ic value of the coal. 

The North Bohemian brown coal basin, 
the largest in Czechoslavakia, covers an 
area of 850 square kilometers and contains 
6.5 billion tons of coal, of which 4.6 billion 
tons are recoverable. 

In 1980, a large opencast lignite mine was 
under development at Vrsany near Most. 
The area is planned to be 6 square kilome- 
ters. Development of the mine is to cost 
about Kcs5 billion. The Vrsany Mine, with 7 
million tons per year projected capacity, is 
scheduled to come into operation in 1982 
and is to supply coal to the Pocerdany 
electric powerplant. A new opencast mine 
in the Socolov lignite field came into oper- 
‘ation in June 1980; the deposits total about 
9 million tons. The mine is expected to 
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remain in operation until 1988. The devel- 
opment of a new brown coal mine at Micul- 
cice near Hodonin (South Moravia) contin- 
ued in 1980. The mine is to reach full 
production capacity of 5 million tons in 
1983. 

On September 20, 1980, mining oper- 
ations started at the first opencast lignite 
mine in Slovakia, located in Lehota near 
Novaky. The mine is expected to produce 
1.3 million tons of brown coal; about 36,000 
tons of brown coal was produced at this 
mine in 1980. 

Czechoslovak Premier L. Strougal report- 
ed in late 1978 that capital investment in 
the energy sector for the 5-year plan (1981- 
85) is to reach Kcs55 billion, and coal is to 
represent more than one-third of all invest- 
ment for fuel and power on an annual basis. 
However, this proposed figure may go high- 
er owing to rising costs, both domestically 
and worldwide. 

Czechoslovakia's total consumption of bi- 
tuminous and brown coal listed by consum- 
er groups for 1979, in percent, follows: 


Bitu- 
; ^ Brown 
Consumption minous 

Coke plants 49.0 = 
Electric powerplantss 21.8 50.1 

Steam for heating and industrial 
:!:!!! NEE 18.9 23.9 
Coal gas plants cn 2.7 
ilroads — - -—------------ 4 2 
Household 4.3 8.4 
re Se Se t e a gene E 5.6 14.7 
Total uc uou chi 100.0 100.0 


Source: Statisticka Rocenka Ceskoslovenska Sociali- 
sticke Republiky (Statistical Annual of the Czechoslovak 
Socialistic Republic), Prague, 1980, p. 367. 


Natural Gas.—In 1980, a new field of 
natural gas was put into operation in 
Czechoslovakia, in Dolni Durajovice, where 
reserves are estimated at 1.6 million cubic 
meters; other gas deposits were discovered 
in the Hodonin, Senice, and Michalove dis- 
tricts. However, the production of natural 
gas from local deposits was relatively in- 
significant. The U.S.S.R. supplied all of 
Czechoslovakia’s gas imports in 1980. The 
transit gas pipeline, whose construction be- 
gan in the early seventies, reached an 
annual capacity of 37 billion cubic meters in 
1980 and this is to be expanded to 53 billion 
cubic meters by 1984. Soviet natural gas is 
carried by the Czechoslovak gas pipeline 
system to Western Europe (the Federal 
Republic of Germany, France, Austria, and 
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Italy) and to the German Democratic Re- 
public and Yugoslavia, while the system 
also supplies natural gas for Czechoslovak- 
ia's own needs. 

Czechoslovakia is compensated by the 
U.S.S.R. with natural gas deliveries for its 
participation in the building of the gas 
pipeline and for the transit of the gas across 
Czechoslovakia territory. In the 1981-85 5- 
year plan period, the transit gas pipeline is 
to transport 210 to 230 billion cubic meters 
of gas, of which 40 billion cubic meters are 
to be for Czechoslovakia's economy. 

The gas generated in Czechoslovakia’s 
own Sokolov brown coal basin near Zaluzi is 
carried by a 350 to 500 millimeter pipeline 
to Prague, Brno, and Central Slovakia. 
From Vresova it is carried to Brno and from 
Usti nad Labem to Ostrava. 

Petroleum.—The Friendship pipeline, 
which went into operation in 1962, carried 
18.8 million tons of crude oil from the 
U.S.S.R. to Czechoslovakia in 1980. About 
0.5 million tons of crude oil was imported 
from nations of the Organization of Petrole- 
um Exporting Countries (OPEC). Annual 
deliveries of Soviet oil, which provides most 
of Czechoslovak needs, are slated to remain 
at the 1980 level of 18.8 million tons under 
the trade agreement for exchange of goods 
between the two countries. Czechoslovakia 
participated in the construction of the 
Adria oil pipeline (together with Yu- 
goslavia and Hungary) leading from Rijeka 
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in Yugoslavia over Sisak and the territory 
of Hungary to the Czechoslovak border at 
Tupa where it is linked to the Druzba 
pipeline. The Adria pipeline was put into 
operation at the end of 1979 and is to be 
used for crude oil coming from OPEC to 
Czechoslovakia and other countries. Indige- 
nous crude oil was produced mainly in the 
southeastern part of the South Mountain 
region and in the West Slovak region, and 
was relatively insignificant. 

In September 1980, the second petrochem- 
ical complex was completed at Litvinov in 
North Bohemia. The enterprise will soon 
achieve production capacity of 450,000 tons 
per year ethylene, 270,000 tons per year 
propylene, and 170,000 tons per year 
benzene. 


1Foreign mineral specialist, Branch of Foreign Data. 
cial exc rate for Czechoslovakia korunas (Kcs) 
to U.S. dollars was Kcs5.25 — US$1.00 (April 1980). 
Rude Pravo. Jan 28, 1981, pp. 1-3. 
5 Rocenka Ceskoslovenske Socialisticka Re- 
Rape ra 80 (Statistical Annual of the Czechoslovak Socialist 
) (Prague). 1980, p. 358. 
ages 361-362 of work cited in footnote 4. 
Page Pravo. Dec. 30, 1980, p. 1. 
je DEDE Obhod, (Foreign Trade) (Prague). No. 10-11, 
pp.1 
SCrechoslovak Foreign Trade (Prague). No. 4, 1981, p. 46. 
*Rude Pravo. Aug. 8, 1980, pp. 1-2. 
10Mlada Fronta (The Youth Front) (Prague). Nov. 15, 


1980, p. 3. 
9 Lidova. Democracie (People Democraty) (Prague). Dec. 
P 
18Czechoslovak Foreign Trade (Prague). No. 3, 1981, p. 3. 
13Work cited in footnote 9. 
Work cited in footnote 10. 


The Mineral Industry of 
Denmark and Greenland 


By Joseph B. Huvos? 


Denmark and Greenland have few miner- 


al resources and must import most fuels — 


and minerals. Production includes some 
crude oil in the North Sea, some industrial 
minerals in Denmark, and lead and zinc in 
Greenland. 

During 1980, the Denmark and Green- 
land economy slid into recession, which 
deepened in the second half of the year. The 
gross national product (GNP) was.down 1% 
in real terms from the 1979 level. At cur- 


Sector 


rent prices it was almost $55 billion. 

The Government's anti-inflationary pro- 
gram reducing real earnings (by 5%) and 
halting the growth in public budgets has 
been pursued with determination. Inflation 
was 12.3% and unemployment was 6.7%. 
The contribution of the principal sectors of 
the mineral industry to the GNP, in million 
dollars and average employment, are shown 


in the following tabulation: 
Contribution to GNP Average 1979 
(millions) em re 
1978 1979 1 
3 $392 $459 7,821 
3 1.024 1.110 006 
„ 819 1.257 589 
S 116 12⁴ 1,386 
5 2,351 2,950 38,758 


Source: Danmarks Statistik (Copenhagen). Industrial Statistics 1979. February 1981, pp. 22-23. 


DENMARK 


Some of the important events in the 
mineral industry of Denmark and Green- 
land included successful efforts by the Dan- 
ish Government to change the allocation 
and ownership of oil rights, by concluding 


an agreement for this purpose with A. P. 
Moller, and efforts by the Det Danske Staal- 
valsevaerk Co. (DDS) to secure a loan of 
$100 million for restructuring the company. 
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Table 1.—Denmark: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980P 
Cement, hydraulic thousand tons 2,355 2,309 2,627 2,412 *2,000 
J ³ow¹ ³⁰maA 89,719 124,133 110,939 123,654 *120,000 
Clays: Kaolin, crude and washed _______ 28,000 28,000 28,000 20,000 20,000 
Coke, gashou sss 70, 00 770,000 NA NA NA 
Diatomaceous materials: 
Diatomite ees 21, 000 25,000 25,000 25,000 25,000 
Moler cg atte en 7230,000 230,000 230,000 180,000 180,000 
Iron and steel: 
Iron ore (less than 42% Fe), gross weight 
thousand tons 8 5 5 9 8 
Crude steel do____ 122 686 863 804 134 
Semimanufactures a---do...- 552 4560 4646 4683 4655 
Lead metal including alloys, secondary j 114, 600 124, 200 26,200 29,800 24,500 
Lime, agricultural and quicklime? 
ousand tons 231 178 162 177 170 
Nitrogen: N content of ammonia .........-- ,000 32,900 82,900 32,900 31,200 
Peat, agriculturalIIkt . 39 45 
Petroleum: 
Crude thousand 42-gallon barrels — 1,492 3,285 3, 305 3,313 2,272 
Refinery products: 
Gaso linea do- 11, 863 11,943 12,045 12,410 9,367 
Jet fuel do- 1 72 32 M 80 
Keros ine do- 866 775 698 202 
Distillate fuel oil ___________ do... e25 081 25,588 24,648 21,140 20,821 
Residual fuel oil ...  ....... do... 16,242 14,992 16,497 18,980 14,099 
Lubricant v do— 30 T — az a 
e ß de 3,577 3,839 3,839 4,380 1517 
Refinery fuel and losses do... 3,615 4,465 4,465 4,400 } 
Total 6 8 do- 61.275 61,674 62,224 68,640 51,086 
Salt se EE thousand tons__ 849 814 825 380 380 
Sodium compounds: Sodium carbonate 1.000 1.000 1.800 2,754 eg 700 
Stone, sand and gravel:“ 
Dimension stone thousand cubic meters... 85 39 48 NA NA 
Crushed and broken stone: 
estone: 
Agricultural do- 1,887 1,687 1,782 2,119 e2 100 
Other... nin do. ..- 278 284 226 213 200 
Other — ee et ee 02. —— 11 10 11 NA NA 
onda POETE MU a RE ee do... 1,135 1,161 1,694 NA NA 
eA Nac C ccc 786 6 1 881 NA 
Sulfur, byproduct EE I ⁵ĩð N E 10,000 11,000 14,000 8,000 8,000 
“Estimated. Preliminary. Revised. NA Not available. 
1Table includes data available through Oct. 12, 1981. 
ta represent sales. 
Includes shipyard’s production of steel castings. 
‘Excludes steel forgings. 


5Granite and gneiss only; excludes an un 978.197 eros of other dimension stone with a sales value of $332,341 in 
1976 and $302,838 in 1977 (not available for 1978, 1979, and 1 

Partial n res; exclude an unreported quantity of quartz xd quartzite with a sales value of $377,833 in 1976, and 
$356,143 in 1977 (not available for 1978, 1979, and 1980). 


Table 2.—Denmark: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodity 1978 1979 : 
es Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 41,561 51,989 NA United Kingdom 24,352; 
West Germany 15, 075. 
Oxides and hydroxides |... . 109 270 22 Norway 106; Sweden 78; 
West Germany 18. 
Metal including alloys 
Unwrought including scrap ________- 17,207 21,528 20 West Germany 15,392; 
Belgium Luxembourg 
Sweden 1,572 
Semimanufactures 12,459 15,448 31 Sweden 6,460; West Ger- 


many 2.029: Norway 697. 
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Table 2.—Denmark: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodi 1978 1979 ; 
* ee Other (principal) 
METALS —Continued 
Antimony metal including alloys, all forms 23 3 -- Venezuela 2; Norway 
Chromium: Chromite _ —— —- - -----------—-- 12 80 _. Be an Luxembour 18 
est Germany 12. 
Cobalt metal including alloys, all forms 
kil - E 8 -— Mainly to West Germany. 
Uf 12,499 12,735 West Ge 12,083; 
De oe Se ee aa a LE. ; ; es est Germany 
Sweden 348. 
Unwrougnnttt.. 2222222222 882 1,235 NA Sweden 805; West Germany 
151; Norwa 145. 
Semimanufacturmes 9,246 10,943 (1) nited om 1,753; Swe- 
den 1,387; France 1, 
Gold, waste and sweepings . value, thousands $1,680 $3,176 NA West Germany $1,151; 
Netherlands $1,026; 
itzerland 
Iron and steel: 
Ore and concentrate 10,323 6,751 200 Netherlands 2,620; United 
Kingdom 2,215; West Ger- 
many 791. 
Roasted pyrite ——------------------- 608 23 _. All to West Germany. 
SCHEDE edle ee ie P C 81,430 91,176 NA West Germany 65,411; Swe- 
den 9,710; United King- 
dom 7,180. 
Su iron iron, powder, sh HOD ete 10 80 S P asm 258. 
ponge iron, shot, ferroalloys 11 1 A. 
Steel, primary form 3,076 26,747 _. Sweden 10,313; West Ger- 
many 8,161; Nigeria 
4,816. 
Semimanufactures 
Bars, rods, 8 shapes, sections 106,031 138,278 M West Ge 57,991; Swe- 
den 18 pe nited King- 
Universalis, plates, sheets 374,950 426,991 6,372 West German 124,218; 
United [3/7 m 89,234; 
Sweden 86 
Hoop and strip. - d 16,428 21,371 Ec Sweden 18,855; West 
Rails and accessories 7,740 3,615 — West eee 2,200; 
Ireland 1,359. 
WEG or i, 5,098 5,561 200 Sweden 2,278; Finland 675. 
Tubes, pipes, fittings _..________ 41,440 52,864 60 Sweden 30,899; West Ger- 
2660 7,518; Netherlands 
Castings and forgings, rough _——— ~~ 16,008 18,435 2 5 6,970; West Ger- 
any 6,835; Norway 
1 181 
Lead: 
Ore and concentrate 580 515 —— All to West Germany. 
e uu s Lund es ce ees 47 55 NA _ Saudi Arabia 23; United 
Hingd on 18; Hong Kong 
Metal including alloys 
Deg, qund c E Ast ie Be 801 1,322 NA Mainly to West AN 
Unwrought ------------------- 17,962 15,045 714 Sweden 3,906; N tq 
: 9,286; Austria 2,21 
Semimanufactures 430 271 NA Finland 190; No ; Norway 26 
est | 
Magnesium metal including alloys, all forms 187 167 NA 2 Germany Vies Arie Sweden 
Manganese oxides |... 270 NA 228 to Sweden. 
Mercury 76 pound flasks_ . 75 78 NA Uni Kingdom 49; West 
ee maa mdu oing alo ior ab eure 2 1 m All ta Wes Ge 
metal including alloys, all forms 75 235 NA West Germany 164; Inited 
Kingdom 21; India 17. 
Platinum-group metals including alloys, 
unwrought and partly wrought 
85 thousand troy ounces. . 1 2 NA Mainly to Sweden. 
ver: 
Waste and sweepings* value, thousands. _ $2,534 $5, NA Switzerland $2,056; United 
Kingdom $1,400. 
Metal including ators ue un t and partly 
wrought_______ thousand troy ounces... - 884 1,150 NA Sweden 567; Netherlands 


See footnotes at end of table. 


165; Norway 123. 
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Table 2.—Denmark: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Tin metal including alloys: 
Unwrought ~- -----------------——-— 


Semimanufactures _________________ 
Titanium oxides -——-——-—------------——— 


N metal including alloys, all form 
"Oxides and hydroxides |. _~_ 


Metal including alloys 
rap including blue powder 


Unwrought and semimanufactures 


Other: 
Ores and concentrates 


Ash and residue containing nonferrous metals_ 


Oxides, peroxides, hydroxidesꝛ 
NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc 
Artificial corundum 
Grinding and polishing wheels and stones 


Asbestos, crude. ee 
Barite and erie EE SNS Rie AONE ol ee Oe 


Cement as ³˙²;;˙ĩ da ee 


Clay and clay products: 
Crude clays unum ⁵ 


Products: 
Refractory including nonclay brick _ _ _ _ _ 


Nonrefr actor 


Cryolite and chioli te 
Diamond: Gem, not set or strung ____— carats — 


Diatomite and other infusorial earth- ________ 


rey id and fluorspar - - —--------------- 
Fertilizer materials: 
Crude: 
Phosphatic - - - ------------—----— 
OUNCE o unnm: 
Manufactured: 
Nitrogenous -~ - - --—-----------——-— 


Phosphatic. - - - - -----------—--——- 
POUASSIC NER AAA ae ee 
Graphite, natural _________..____--_-- 


Gypsum and plasters ___________~-__--- 


See footnotes at end of table. 


1978 1979 United 

States 

660 1,313 127 

177 103 3 

177 484 NA 

10 7 € 

27 16 NA 

4,455 3,317 NA 

225 458 NA 

1,320 81 NA 

5,166 8,635 T 

9 51 NA 

3 15 NA 

2 2 NA 

1,285 847 (1) 

268 80 NA 

690 43 NA 

25 35 NA 

838,651 280,464 NA 

17,367 14,729 54 

2,217 2,928 NA 

32,119 36,951 1,111 

71,274 79,172 690 

29,250 27,537 NA 

77 371 = 

53,115 58,110 71 
21 E 

732 124 NA 

92 337 VE 

115 400 NA 

25,695 37,978 NA 

111 30 NA 

24,617 46,884 NA 

466 527 NA 

25 48 NA 

130 123 NA 


Destinations, 1979 
Other (principal) 


United Kingdom 630; 
Netherlands 138; Norway 


127. 

Norway 53; Sweden 8. 

West Germany 176; 
Belgium-Luxembourg 99; 
United Kingdom 82. 

Sweden 4; West Germany 3. 


United Arab Emirates 8; 
Iraq 2; Sudan 2. 


West Germany 2,049; Nor- 
way 433; Belgium- 
Luxembourg 328. 

China, mainland 144; 
Sweden 84; Singapore 71. 


ve Germany 64; Sweden 


7. 
West Germany 6,057; 
Norway 1,5 
Japan 20) Hong Kong 15. 


5 4; Sweden 3. 


Ethiopia 197; Iran 195; Arab 
Republic of Yemen 103. 
Norway 48; Switzerland 21. 
Iceland 15; ; Republic of 
Korea 10 
Sweden 33. 
Venezuela 90,491; Sweden 
66,129; Israel 26, 456. 
Sweden 7,107 ; Norwa 
4,954; Finland 1,090. 


Sweden 1,067; West Ger- 
many 594; Norway 338. 


United Kingdom 7,301; 
West Germany 5,351; 
Norway 3,261. 

West Germany 61,426; Swe- 
den 7,545; Norway 4,596. 

NA. 

Finland 327; Belgi 
Luxembourg 19; 1 Sweden 

West Germany 25,663; 


Netherlands 12, 458; 
Switzerland 6, 452. 


Mainly to Sweden. 
Sweden 275; Norway 42. 


Faroe Islands 183; West 
Germany 178 


Nigeria 24,979; United 
Kin geome: 4,909; Gambia 
3,48 

Norway 23; Sweden 4. 

United Kingdom 15,299; 
Venezuela 14,650. 

Sweden 439; Faroe Islands 
21; Greenland 15. 

West Germany 25. 


Sweden 88; Malaysia 13; 
Norway 8. 
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Table 2.—Denmark: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 
NONMETALS —Continued 
11öͤĩͥͥͥ0·¹Ü¹¹d⁸ſddſdddddd ³o¹ 
Magnes ite 
Mica, all form 


Pigments, mineral: Processed iron oxides 
Precious and semiprecious stones, ere pe canons 
ilograms - 
Sodium and potassium compounds, n. ess 
Stone, sand and gravel: 
aces ies i ee 
rude and partly workeedal. 
( sn i he 
Dolomite, chiefly refractory grade . 


Gravel and crushed rock thousand tons 
Limestone except dimension 


Sulfur: 
Elemental, all forms . .  .......--- 
Sulfuric acid, oleum _— _ 


bins 


Oxides, hydroxides, peroxides of strontium, 
magnesium, bariunmnnnn 


MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural_____________ 


Carbon black and gas carbon _____________ 
Coal, all grades including coke and briquets 


Peat including briquets and litter 


Petroleum refinery products 
Gasoline thousand 42-gallon barrels. .. 
Kerosine and white spirit do____ 
Distillate fuel oil do... 
Residual fuel oil do... 
LubricantT do— 
Mineral jelly and wa do... 
Liquefied petroleum gas _________ do____ 
Bitumen and other residues do... 


Mineral tar and other coal., petroleum-, or gas- 
derived crude chemicals 


Revised. NA Not available. 
1Less than 1/2 unit. 
2May include platinum-group metals. 


1978 


9,368 
89 
65 
86 


82 
67,094 
11,710 


50,396 
5,577 


113 


1,536 
81,438 


217 
138,325 
4,467 
39,137 


72 
1,125 
10,947 
14 


127 
20 


1979 


15,602 
41 


1.372 
70, 246 


689 
408,085 


25 
50,462 
506 
1.322 
19,526 


47 


284 
34 


United 
States 


Destinations, 1979 
Other (principal) 


West Germany 9, O29; Nor- 
way 4,805; Sweden 1,563. 
ny ie 22; West Ger- 


West Germany 17; Switzer- 


Finland 22; Iceland 20; 
United Arab Emirates 19. 


NA. 
irt 26,080; Norway 


,860. 
Sweden 147; Faroe Islands 
77; United Kingdom 75. 


m to West Mad 
rmany 5, 
"usd 2,913. 
Lelana 50; United Kingdom 


Mainly to West Germany. 
Sweden 36,171; West 


Germany 24,099. 

Sweden 327; Italy 168. 

West Germany 250,160; 
Sweden 140,597. 


Iceland 20. 

Finland 20,988; Netherlands 
8,674; Spain 5 ,910. 

West Germany 380; Hong 
Kong 29; Sri Lanka 21. 


Finland 529; West Germany 
511; Switzerland 142. 


Sweden 8,406; France 4,777; 
West Germany 4,457. 


Yugoslavia 25; Sweden 19. 


Faroe Islands 153; West 
Germany 63; Sweden 38. 

Sweden 18; Saudi Arabia 3; 
West German 3. 

Norway 330 est Ger- 
ds 5,936; Sweden 


Sweden 104; West Germany 
466; Netherlands 328. 


en 4,634; Netherlands 

8 8 86: Greenland 61. 

Sweden 5, 487: United King- 
dom 2,548; Faroe Islands 


847. 
alium 1,434; Netherlands 


Finland 158 


Norway 7,942; Sweden 
2,200; West Germany 
2.059. 
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Table 3.—Denmark: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Bauxite and concentratteeeeeseees _ 


Oxides and hydroxides ~- ------------- 
Metal including alloys: 
Scrap 


Antimony metal including alloys, all forms- .. — — — 
Cadmium metal including alloys, all forms 
ee 


Iron and steel: 


Metal 


Semimanufactures 
Bars, rods, angia, shapes, sections 


Universals, plates, sheets 


Tubes, pipes, fitting 


Castings and forgings, rough _—__—_— 


Lead: 
Oxides and hydroxides ..... - 
wager including alloys: 


See footnotes at end of table. 


1978 


10,134 
4,294 


1,637 
17,122 
51,151 

8 


186 


21,869 


1979 


63,208 
12,268 
80,136 
217,843 


3,807 


526 


19,012 


United 
States 


Sources, 1979 
Other (principal) 


7 50,118; Suriname 
81,385 


United Kingdom 2,233; 
West Germany 620. 


N 288,4 462; West Germany 
weden 295. 
Norway 15,870; United 
om 415. 

West Germany 14,244; Nor- 

way 10,293; Sweden 8, 619. 
Turkey 10; Malaysia 5. 
Mainly from Norway. 


All from Finland. 
West Germany 283; Italy 81. 


nada in Unite 9 
^3 3; United Ki 


dom 
Belgium-Luxembourg 20; 
est Germany 4. 


West 3 1,130; 
France 442; nited King- 
dom 411. 

Belgium-Luxembourg 3,079; 

est Germany 300; 
Sweden 229. 

Sweden 11,795; West Ger- 
many 10, 175; ium- 
Luxembourg 10,0 


Mainly from Sweden. 
Mainly from Norway. 


,008. 
Norway 15,971; United 
om 2,4 87; Sweden 


U. 8 S R. 10,626; Sweden 
8,964; West Germany 


,109. 

West Germany 31 ,A44; Swe- 
den 10,053; ium- 
Luxembourg 4,378. 

West Germany 5, 877; 
Belgium-Luxembot 
2,791; France 1,936. 

"e ium-Luxembourg 

10,724; West Germany 
9, 405; Sweden 5,923. 

West Germany 68, 057; 
United m 31,177; 
Austria 23,484. 

8 Germany 1, 1,114; 
nited Kingdom 999 

Sweden 613. 


West Germany 244; France 
124; United Kingdom 54. 


Norway 5,708; United King- 
dom 4.0 084; West Germany 
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Table 3.—Denmark: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
N cone Other (principal) 
METALS —Continued 
Lead —Continued 
Metal including alloys —Continued 
,, ß 7,280 8,884 20 Be N 3, ‘ai 
United Kingdom 2,03 
West Germany 1 E 
Semimanufactures. s 2,009 2,413 NA West EAR any 308; 
ni om 65. 
5 metal including alloys, all forms 152 173 22 Norway 103; da 20. 
ese: 
Ore and concentrate 1,383 980 NA N ethers 797; West Ger- 
many 
Oxides and hydroxidees 2,153 2,056 74 Be pum Laxembourg 1,232; 
Mercurrr/ 76-pound flasks — 392 406 NA Netherlands 110; Spain 75; 
Sweden 49. 
N Sr A metal including alloys, all forms 3 6 NA West Germany 4; Austria 1. 
ic 
. ee es 23 30 m Canada 12; Sweden 10; 
United Kingdom 8. 
Metal including alloys: 
Unwrought including scrap _________ 197 207 1 Finano d 137; United King- 
i om 4 
Semimanufacture s 240 241 5 West Germany 72: United 
Kingdom 71: Norway 31. 
Flaunum-group n metals including alloys, 
unwrought and partly wrought 
thousand troy ounces. . 34 22 1 Netherlands 8; Switzerland 
6; West Germany 5. 
Silver: . 
Waste and sweepings* value, thousands $128 $954 NA Sweden $651; Finland $259. 
Metal including alloys, unwrought and partly 
wrought. __ .. housand troy ounces. . 2,673 3,371 2 West Germany 865; United 
15 5 5 699; Switzer- 
land 630 
Tin ine including alloys: 
EERE ES a 8 200 285 72 bib pa 5 110; Switzer- 
Sinn ——— A — eta 848 323 43 Malaysia 70; United King- 
aom 59; West Germany 
Semimanufactures _________________ 84 72 (4) United Kingdom 25; West 
5 21: Netherlands 
Titanium oxide s 5,290 6,796 36 Norway 2,132; United King- 
9 1,481; West Germany 
ga metal including alloys, all forme 14 14 (1 Sweden 5; West Germany 5. 
inc: 
Oxides and hydroxides . s 2,320 3,057 = West Germany 1,636; 
France 350; Norway 332. 
Metal including alloys 
Scrap including blue powder 2,043 1,389 -— Norway 562; Belgium- 
Luxembourg 548; Sweden 
Unwrought __________~____ 13,614 17,835 1 Finland 6,205; Norw. 
6, 1948 United om 
Semimanufacture s 4,000 4, 106 2 France: 2, 1645; West Ger- 
Zirconium ore and concentrate = 49 dee Netherlands: 25; Australia 
Other: i 
Ores and concentratwes 1211 199 NA Finland 180; France 14. 
Ash and residues containing nonferrous metals 8,818 7,614 3,864 United Kingdom 933; Fin- 
and 613; West Germany 
Oxides, hydroxides, peroxides _ - ---- ---—- 620 740 1 West Germany 412; 
Be um-Luxembourg 
121 
Metals: 
Metalloids |... -- ---------—--——- 682 786 — France 598; Norway 107; 
Sweden 86. 
Alkali, alkaline-earth, rare-earth metals 242 214 (?) Mainly from West Ger- 
many. 
Pyrophoric alloy rg 2 NA Mainly from United King- 
Base metals including alloys, all forms r52 108 6 Belgium-Luxembourg 51; 


See footnotes at end of table. 


Sweden 23; West Ger- 
many 14. 
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Table 3.—Denmark: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodity 1978 1979 : PER 
pest Other (principal) 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, eta 12,501 25,039 29 Iceland 21,094; West 
Germany 3 3,357. 
Artificial corunduͥ nnn 469 742 20 West Germany 488; Nether- 
lands 156. 
Dust and powder of precious and semiprecious 
stones ilograms_ _ 19 26 5 5 15; Nether- 
Grinding and polishing wheels and stones 1,222 1,198 9 West Germany 443; Austria 
293; Sweden 197. 
Asbestos, crude- — —- - 2 ~~ 21,470 26,865 779 Canada 14,083; Cyprus 
Barite and wither ite 5,863 3,950 18 Ireland 2,693; Netherlands 
446; West Germany 365. 
Boron materials: 
Crude natural borates --------------- T2 943 4255 2,722 Netherlands 1,025; West 
rmany 410. 
Oxide and acillddqdaqd 263 379 70 France 182; Italy 114. 
Cement ocu cn eee 19,382 95,342 107 Sweden 37,144; West Ger- 
many 35,596; Norway 
13,378. 
Cl 8 8,942 10,869 4 West Germany 6, 298; 
P une 2,182; : Sweden 
Clays and clay products: 
rude clays -——— c ee 42,382 52,858 1,325 United Kingdom 35,179; 
West Germany 11,266. 
Products: 
Refractory including nonclay brick .. — — — — 33,282 34,659 159 West Germany 17,454; Aus- 
tria 5,277; nited King- 
l m 5, i. 
Nonrefr actor: ::: 87,909 93,513 Se 35 423 40,244; Italy 
0 ana Chiglite 225 a eee eee 53,300 44,025 __ All from Greenland. 
Diamond: 
Gem, not set or strung --------- carats. . 5,437 3,717 NA Belgium-Luxembourg 1,525; 
5 625; Israel 
Industrial do... 70,000 120,000 10,000 Switzerland 45,000; 
2 ium-Luxembourg 
Diatomite and other infusorial earth... -----— 4,233 5,447 2,370 Iceland 1, 866; Spain 883. 
hire nd leucite, nepheline, nepheline syenite_ — — 8,902 11 786 NA Norway 10 794; Sweden 870. 
Fe : r materials: 
e: 
Nitrogenoun s M 5,501 - All from Chile. 
8 = bcc TE Rid 281,525 264,651 86, 433 Morocco 178, 134. 
nn eet AA 825 825 All from West Germany. 
Other including PC 44 8 NA Mainly from Sweden. 
"Ni 55 6 NDC AEN SES E 108,709 131,673 se Norway 75,099; West Ger- 
many 39, 677. 
Phosphatic: 
omas (basic) slag ~ - -- --- ----- 51 m das 
Otho ou s eL E rci 5,712 10,734 -- Tunisia 7,977; Israel 1,661; 
West Germany 912. 
Potassic ~- -—----------------- 219,646 240,418 86,481 East Germany 69,943; 
Canada 43, 
Other including mixed... 539,128 641,292 (1) Norway 480, 151; West Ger- 
many 72 865; Belgium- 
| Luxembourg 63, 
Ammonia --—--—---------------—-—-— 277,657 326,679 7,150 West P 113, 57 1; 
U.S.S.R. 39,63 
Venezuela 39, 126. 
Fluorpaͤ-n““!!!!kkh „ 4,462 3,970 — France 3,387; West Ger- 
many 421. 
Graphite, natural „„ 154 653 32 West rmn n y 541; China, 
Gypsum and plaster s 298,036 316,363 NA Spain 3 France 
LAMB. mc . ee I E 3,438 5,086 NA West Germany 2,182; 
Magnesite 19,046 16,639 78 A eder 388, S 8,214; 
CGO... emo LL EcL su L E ; ; ustria pain 
Czechoslovakia 3, 150. 


See footnotes at end of table. 
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Table 3.—Denmark: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Mica: 
Crude including splittings and waste 
Worked including agglomerated splittings — 
Pigments, mineral: Processed iron oxides .. — — - - ~ 


Precious and semiprecious stones except Amano 
ograms. _ 


Stone, sand and gravel: 
ension stone: 


Sulfur: 
Elemental, all forme 


Sulfuric acid, oleum... 22... ~~ 
Talc, steatite, soapstone, pyrophyllite . 


saa hydroxides, peroxides of strontium, 
magnesium, barium ~~... ~~. _ 


MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 


Carbon black ~- -------------------—-- 
Coal, all grades including coke and briquets 


thousand tons 


Peat including briquets and litter 


See footnotes at end of table. 


1978 


255 
50 
5,360 


5,678 

31 
*279,107 
55,720 
2,407 


67,795 


4,509 
9,594 
164,665 
55,307 


30,472 


870,583 
205,691 


5,297 


117,158 


74,146 
14, 306 
10,583 


51,770 


1979 


7,059 
11,657 
94,633 
48,185 


32,906 


870,401 
203,761 


14,280 


120,565 


14,298 
4,701 
8,775 


47,477 


4,460 


615 


952 
3,994 


1,106 
22,978 


United 
States 


269 
198 


178 


Sources, 1979 
Other (principal) 


United Kingdom 117; Nor- 
way 80; Canada 52. 

France 42; Belgium- 
Luxembourg 18. 

West Germany 4,728; Spain 
405; Nether ds 224. 


rmany 208; Brazil 
W596 Andi! 
NA. 


West Germany 185,475; Ita- 
ly 89, 186: U.S.S.R. 59,456. 


Norway 389,157; West 


Germany 26, 142. 
France 1, Be ium- 
Luxembourg ; Sweden 


Netherlands 21,675; East 
Germany 17,057; United 


Kingdom 9, 411. 


Div 4,288; Sweden 


West German 5,041; Nor- 
feden 85,506; N weden 2.589. 


Norway 
8 15,976; West Ger- 
iE 12, 172; Sweden 


N 25,196; West Ger- 
man 4.687 : Sweden 


Sweden 77 9,724; Norway 
86,813 


Sweden 114,275; United 
57 Pom 50,632; Norway 
Sweden 2.858; Norway 731; 
West German i 


Belgium-Luxem 
101, 182 West Germany 


1 

West Germany 71,900; 
Norway 1,917. 

Mainly from West 

Did 3,064; Finland 
1,985. 

East Germany 28,956; West 
Germany 8,659. 


we 5 Germany 418; 
e cd 1,879. 


Sweden 300; Italy 118; West 
Germany 94. 


West Germany 833; Sweden 


is Germany 1,412; 
nited Kingdom 1, 088. 


Poland 2,982; Republic of 
South Africa 2,290. 


Sweden 16,447; Netherlands 
2,879; U.S.S.R. 1,718. 
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Table 3.—Denmark: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
á ouen Other (principal) 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. — 56,650 60,840 E Iran 5,587; Kuwait 3,961; 
United Arab Emirates 
2,871. 
Refinery products: 

Gasoline do 8,551 8,959 1 Netherlands 3,022; Sweden 
3 United Kingdom 

Kerosine and jet fuel do— 6,671 5,328 -— Netherlands 2,540; France 
948; Belgium- 
Luxembourg 641. 

Distillate fuel oi] |... do. __ 30,787 31, 877 215 Netherlands 5,942; Belgium- 
Luxembourg 2,981; Nor- 
way 2, 482. 

Residual fuel o ili do- 28, 098 20,852 -- Netherlands 5,591; Sweden 
3,739; Venezuela 1,978. 

Lubricant ._______ _ do- 1,574 3,783 34 U.S.S.R. 1,889; Sweden 579; 
United Kingdom 391. 

Mineral jelly and wasn do____ 105 121 2 wont Germany 78; Hungary 

Petroleum coke, bitumen, other residues 

do. ... 1,142 1,137 1 diris m West 
Liquefied petroleum gas do-— 1,073 1,222 2 United Kingdom 441; West 


Germany 353; Norway 


Mineral tar and other coal-, petroleum-, or gas- 
derived crude chemicals... 18,442 29,162 8 Norway 9, 423; Sweden 
9,064; Netherlands 3,336. 


"Revised. NA Not available. 
1Less than 1/2 unit. 
2May include platinum-group metals. 


Table 4.— Faroe Islands: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : , 
d ted Other (principal) 
METALS 
Aluminum metal including alloys, semi- 
manufacturers 187 185 ss Denmark 82; Sweden 58; 
Norway 36. 
Copper metal including alloys, semimanufactures_ 72 77 — Denmark 60; United 
Kingdom 11. 
Iron and steel metal: 
Pig iron, cast iron, powder, shot 32 50 — Denmark 47; Norway 2. 
Steel, primary for 72 37 e Mainly from N orway. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 1,507 1,640 -—- Denmark 1,428; Norway 
j 182; Sweden 23. 
Universals, plates, sheets... 1,407 697 SM Denmark 431; United King- 
dom 121; Norway 87. 
Hoop and strip __________-___--_- 6 4 __ All from Denmark. 
Rails and accessories 4 13 BT Do. 
Wie S on G cL el 42 46 _. West Germany 27; 
Denmark 1 
Tubes, pipes, fitting 539 535 Tm Denmark 420; Norwa 71: 
Casti d fo h 87 4 All fr ted Kingdom k 
ings an rough --------- ia rom Denmark. 
Lead metal including gel ien 
dd t uunc ĩðͤv ĩð2.A = 1 oe Do. 
Unwrought - --------------------- 26 23 ahs Do. 
Semimanufactures 13 11 — Denmark 7; Finland 2; 


Norway 2. 
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Table 4.—Faroe Islands: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
ý nien Other (principal) 
METALS —Continued 
Magnesium metal including alloys, all forms aah 5 _. All from Sweden. 
Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands e $1 _. All from Denmark. 
Silver metal including alloys, unwrought and part- 
ly wrougggntklkl! „ do— 1821 811 cum Do. 
Tin metal including alloys. all form 1 2 — Mainly from Denmark. 
Titanium oxides and hydroxides 5 2 TS All from Norway. 
Zinc metal including alloys: 
Unwrought including blue powder 20 11 — Norway 10; Denmark 1. 
Semimanufactures 8 10 NEG Denmark 8; United King- 
om 2. 
Other: Base metals including alloys, all forms m 10 -- Norway 7; Finland 3. 
NONMETALS 
Abrasives, n. e. s.: 

Artificial corun dunn 1 1 — All from Denmark. 
Grinding and polishing wheels and stones 3 2 -- Denmark 1; Norway 1. 
Cement —— e AL Ie 19,785 17,978 2 5 17,950; Norway 

nri <p T" 12 2 -- . Belgium-Luxembourg 1; 
orway 1. 
Clays and clay products: 
Crude clays __ --- „ 22 15 — Denmark 14; Norway 1. 
Products: 
Refractory including nonclay brick _ — — — — 129 T -- Denmark 6. 
Nonrefractory- - - - -- -- - -------—— 392 430 — Denmark 420; West Ger- 
many 7; Norway 3. 
Diatomite and other infusorial earth... 5 9 _. All from Denmark. 
Fertilizer materials: 
Manufactured 
Nitrogenous_______....____-_-_ T369 218 -- Denmark 182; Norway 36. 
Phosphatic. — ------------------ 27 —— All from Denmark. 
Other including mixed ______.____~_ 1580 328 -- Denmark 254; Norway 74. 
Ammonii. p E 3 21 _. All from Denmark. 
Gypsum and plasters -~ -- --------------- 3 25 —— Denmark 22; Norway 2. 
J) epee SEES OLEAN eR NSS SMe Te 27 30 _— All from Denmark. 
igments, mineral: Processed iron oxides — — — — — — 1 1 - Do. 
ee, ß 20,106 18,101 -— Spain 16,695; West Ger- 
many 1,173; Denmark 
Sodium and potassium compounds, n.e.s.: Caustic 
BdA uo onto ee CL 87 62 -— Mainly from Denmark. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked. 29 103 xc Norway 105 Sweden 13; Den- 
mark 10. 
Worked______________________ T50 49 Et Denmark 19; West Ger- 
many 19; Norway 7 
Dolomite, ciety refractory grade Wer _. All from Denmark. 
Gravel and crushed rock .. 6,960 9,980 oer All from Norway. 
Quartz and quartzite - 25 Sa "- 
Sand excluding metal- bearing 143 82 -— All from Denmark. 
Sulfur: Sulfuric acid, oleum -—------------ 17 14 a Do. 
Talc, steatite, soapstone, pyrophyllite = 5 -- Norway 4. 
Other: Building materials of asphalt, asbestos and 
fiber cements, and unfired nonmetalas 471 823 — Denmark 822. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural... 3 159 _. Denmark 153; Norway 6. 
„all grades including coke and briquets |... 108 116 NS gi iar 62; United King- 
om 54. 
Hydrogen, helium, rare gases 92 107 -— Denmark 106; Norway 1. 
Peat including briquets and litter 31 48 -— Denmark 28; Sweden 20. 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. _ 123 116 MM Denmark 110; United King- 
om 6. 
Kerosine and jet fuel |... .. ... do... 17 13 _. All from Denmark. 
Distillate fuel oil do____ 499 891 -—- Denmark 845; United King- 
dom 36; Norway 8. 
Residual fuel oi] --—------------ do— 280 118 _— All from Denmark. 
Lubricanttv v do— 11 11 -—- Mainly from Denmark 
Liquefied petroleum gas do- 1 — All from Denmark. 
Bituminous mixtures do... 18 4 MUN Mainly from United King- 
om. 
Mineral tar and other coal-, petroleum-, or gas- 
derived crude chemicals |... 5 T — Mainly from Denmark. 


TRevised. 
1Quantity imported in 1978 was 9,677 troy ounces. 
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COMMODITY REVIEW 


Metals.—Jron and  Steel.—DDS, Den- 
mark’s only steelmaker, was reportedly try- 
ing to raise about $100 million as part of a 5- 
year restructuring. The company lost $22 
million in 1980, compared with $18 million 
the year before, and 18 foreign (creditor) 
banks were asked to write off part of their 
debts. The Danish Government was ex- 
pected to contribute the bulk of the money 
required, and the plan was put before the 
European Steel Commission for approval. 
DDS did not foresee any reorganization of 
production; it felt that its plant was among 
the most modern in Europe, but prices had 
not been high enough to achieve profitabil- 
ity. 

The production capacity of DDS was 
about 1.5 million tons of crude steel per 
year. The company was an all electric 
steelmaker, using scrap as the only raw 
material at its Frederiksvaerk plant, locat- 
ed north of Copenhagen, after the compa- 
ny's four open hearth furnaces and bloom- 
ing mill were phased out in favor of two 
electric arc furnaces and a new billet cast- 
ing plant. 

Nonmetals.—Ammonia.—Domestic  pro- 
duction of ammonia at Superfos AS Frederi- 
cia plant in Jutland was less than 10,000 
tons per year, making the country largely 
dependent on imports from the Federal 
Republic of Germany and the Soviet Union. 
The Danish compound fertilizer manufac- 
turer, Superfos AS, holds a 40% share in 
the 450,000-ton-per-year (nitrogen) Bruns- 
büttel ammonia plant, located in the Fed- 
eral Republic of Germany on the Elbe River 
estuary, where the Chemische Werke Hüls 
is the major shareholder. Superfos will 
eventually take its annual share of ammo- 
nia of about 180,000 tons of nitrogen from 
this source. 

Industrial Minerals. —A number of indus- 
trial minerals were produced in Denmark 
in 1980. While sand was dredged in shallow 
inshore waters and in the North Sea west of 
Ejsberg, granite, sandstone, and slate were 
produced on Bornholm Island, from about 
14 quarries, where kaolin was also mined 
for ceramic purposes. The Danish Salt Co. 
produced salt by solution mining from a salt 
dome at Hvornum in northeastern Jutland. 
Moler, a clayey diatomaceous earth, was 
mined by several companies on Fur and 
Mors Islands in northern Jutland. 

Lime.—In 1980, AS Faxe Kalkbrud of 
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Copenhagen remained the only producer of 
burnt lime. Faxe Kalkbrud had the capacity 
to produce up to 125,000 tons per year from 
its principal operation at Fakse on Zealand 
Island; the company operated two rotary 
kilns at this location, and capacity to pro- 
duce 15,000 tons per year of hy- 
drated lime. At its other operation at 
Ródvig, a single rotary hearth calcining 
kiln has a capacity of 60,000 tons per year. 
At both locations coral limestone is burnt to 
produce lime with 94% to 94.5% CaO con- 
tent for mortar, water purification, sewage 
treatment, and others. 

Mineral Fuels.—According to the annual 
review by the Energy Administration of 
Denmark, 1980 was the first year after the 
1973-74 oil crisis that showed a great reduc- 
tion in energy consumption. Oil imports 
were 11% lower and solid fuel imports were 
7% lower than foreseen. Total energy con- 
sumption decreased 8%. 

Coal.—During recent years Denmark has 
succeeded in increasing the proportion of 
coal-fired powerplants of the country to 
80% of the total by converting oil-fired 
powerplants to coal. Poland, a major suppli- 
er of coal to Denmark, with about 40% of 
the total in the past, discontinued deliveries 
in 1980, and like the U.S.S.R., has not 
committed itself to supplying coal in 1981. 
The Republic of South Africa, formerly a 
supplier, was eliminated for political rea- 
sons, leaving the United States as a main 
supplier, with 800,000 tons in 1980 and 
about 2 million tons in 1981. Australia, the 
United Kingdom, and mainland China are 
the remaining suppliers. 

Petroleum and Natural Gas.—In Decem- 
ber, the Danish Government announced 
that it will nationalize all or part of the 
North Sea interests of the shipping compa- 
ny, Möller, holder of a 50-year concession 
for Denmark’s offshore oil and gas granted 
ir 1962 and operated through the Dansk 
Undergrunds Consortium (DUC) comprising 
Moller, Shell Oil Co., Chevron Oil Co., and 
Texaco Oil Co. The move followed a break- 
down of negotiations initiated by the Gov- 
ernment in 1980, through which it sought to 
increase the state tax receipts from oil 
production and to win back all unexplored 
acreage for relicensing on tougher terms. 
Legislation was to be put before the Folket- 
ing (Parliament) in 1981. Previously Möller 
had resisted the demand of the Government 
that it should relinquish 50% of.its unex- 
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plored territory in 1982 and the remainder 
in 1985, and had made a counter offer of its 
own. Finally, Móller has reached an agree- 
ment with the Government over the re- 
linquishment of exclusive rights to the Dan- 
ish offshore, thus averting scheduled legis- 
lation to expropriate most of the territory, 
probably with an ensuing battle over com- 
pensation. The Government intended to 
offer most of Móller's former concessions for 
preliminary seismic work in 1981, with 
exploration licenses being granted from 
1983 onward, although Móller won some 
concessions. Möller also offered to boost its 
exploration program, envisaging the use of 
five rigs from 1982 to the end of 1984. 

Möller is to be allowed to retain all of its 
existing finds, together with an area com- 
prising eight or nine blocs in the southwest- 
ern concession, about 1,200 square kilome- 
ters of Denmark's most promising acreage. 
Tougher financial terms are to apply to the 
retained acreage, with relinquishment be- 
ginning in 2000. Of the acreage Moller is 
not able to retain, 50% is to be relinquished 
in 1982, a further 25% in 1984, and the 
remainder in 1986. Móller had to agree to 
send the state's share of its oil production 
ashore through a Government-owned pipe- 
line, for which a 596 transit fee will be 
payable, and has conceded to the state's 
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Dansk Olie og Naturgas AS the right to buy 
40% of all Móller-produced oil. 

Crude oil production continued at a very 
modest pace from the North Sea Shelf at 
the Dan Field, Denmark's first, about 200 
kilometers west of Ejsberg. Output in 1980 
was about 298,000 tons. Gorm, Denmark's 
second oilfield, came onstream in May 1981, 
at a rate of about 800,000 tons per year and 
was scheduled to increase in 1982 to 2 
million tons per year. Reserves were esti- 
mated at 15 to 20 million tons. An addition- 
al five wells are to be brought into produc- 
tion at the Gorm wellhead platform A. A 
second wellhead, platform B, was being 
drilled. 

Two further projects, the Tyra and Roar 
Gasfields were to be developed, with proc- 
essing facilities to be sited in the Gorm 
Field. A pipeline was to be laid from Gorm 
to a landfall in Jutland. DUC has applied 
for permission to develop its Skjóld Field 
beginning in 1982. The field is located be- 
tween the Dan and Gorm Fields. 

Denmark's oil refining capacity remained 
unchanged at about 12 million tons per 
year. Gulf Refining Co., Dansk Esso AS, and 
AS Dansk Shell had refineries at Stignaes 
and Kalundborg, both on Zealand Island 
and at Fredericia in Jutland, in that order. 


GREENLAND 


PRODUCTION AND TRADE 


Greenland's mineral production for 1976 
through 1980 is shown in table 5. Green- 


land's foreign trade for 1978 and 1979 are 
detailed in tables 6 and 7. 


Table 5.—Greenland: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980P 
Lead, mine output, metal content 27, 000 28,800 30,600 31,900 30,100 
Silver, mine output, metal content 
thousand troy ounces. _ 479 521 559 765 547 

Zinc, mine output, metal content |. 81,000 76,600 82,400 87,300 92,100 

PPreliminary. 

1Table includes data available through Oct. 12, 1981. 

2In addition to the commodities listed, a variety of crude construction materials (common clays, sand and gravel, and 
stone) are undoubtedly produced, but output is not reported and available information is inadequate to make reliable 


estimates of output levels. Also, chromite apparently was produced in 1979 for metallurgical purposes. 
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Table 6.—Greenland: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 A 
an oes Other (principal) 
Chromium: Chromite |... mus 4,800 eR All to France. 
Copper metal including alloys, scrap .. - 82 23 —— All to Denmark. 
Cryolite and chiol ite 53,302 44,048 — Denmark 44,025; Italy 23. 
Iron and steel metal, scrap __ sss NA 51 e All to Denmark. 
ore and concentrate__________ 43,205 45,558 Hn tran ei 352 West Germany 13, O73; 
razi 
Precious and semiprecious stones except 
iamond. . kilograma. _ 2,800 NA NA NA. 

Stone, sand and gravel: Dimension stone, 

worked od eene cL 2 -- All to Denmark. 
Zinc ore and concentrate 138,737 115,511 Finland 59,287; West Germany 

29,276; France 15,248. 
NA Not available. 


Table 7.—Greenland: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal including alloys, all forms 


Copper metal ae alloys, semimanufactures_ 
Iron and steel metal 
Pig iron, cast i iron, powder, shot 
Steel, primary forms 
Semimanufactures: 
Bars, rods, angles, shapes, sections 


Universals, plates, sheets... 


Hoop and strip - ---------------- 
Hia ane accessories 


Unwrought and semimanufactures . 
Nickel metal including allo 
Platinum-group metals inclu uding alloys, 

unwrought and partly wrought 
value, thousands. _ 
ee dae nauding alloys, unwrought and part- 
A ears ĩͤ K c 
Tin. metals including alloys, semimanufactures _ _ _ 
Zinc metal including alloys, semimanufactures _ _ 


NONMETALS 
poron materiale, Crude natural borates _______ 


ome i clay products.. 


Products 
Refractory including nonclay brick _ _ _ _ _ 
Nonrefractory _________________ 


Diatomite and other infusorial earth- ________ 
Fertilizer materials: 
Manufactu 
Nitrogenoun s 


Ammon ia 


See footnotes at end of table. 


1978 


1979 


United 
States 


Sources, 1979 
Other (principal) 


DRingde 7 e United 
om 3. 
All from Denmark. 
Do. 
Do. 
Denmark 2,311; Sweden 
254; 42. 
Denmark 462; Sweden 52; 


Norway 28. 
All from Denmark. 
Dc 
Do. 
Denmari ‘22; Sweden 64; 


Bulgaria 476; Sweden 63; 
orway 25. 


All from Denmark. 
Do. 


888 8 


NA. 
Denmark 9, 948. 
All from Denmark. 


Mainly from Denmark. 

Denmark 426; West Ger- 
many 30; Netherlands 8. 

All from Denmark. 


Canada 640; United King- 
dom 75; Denmark 12. 
All from Denmark. 


Do. 
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Table 7.—Greenland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 : 
e Spee Other (principal) 
NONMETALS —Continued 
emeni; mineral: Processed iron oxides " 2 NE All from Denmark. 
CARET HR E 8 5,015 8,513 Eum Spain 7,047; Denmark 1,439. 
Sodium and potassium compounds, n.e.s.: 
Caustic soda _--—---------------—- 2 2 -— All from Denmark. 
8 f a a E 1 x Do. 
üsh-- c 8 3 3 t Do. 
Stone, sand and gravel: 
Gravel and crushed rock 1,620 4 Eas Do. 
rtz and quartzite ates 5 _. All from West Germany. 
d excluding metal-bearing_ . .. 65 65 _. All from Denmark. 
Sulfur: Sulfuric acid, oleum mm 21 8 n Do. 
Other: Building materials of asphalt, asbestos and 
fiber cements, and unfired nonmetals_ ___ _ _ _ 981 1,409 m Do. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural... cns 6 Ete Do. 
, all grades including coke and briquets __ __ T2 680 2,797 "t Do. 
Hydrogen, helium, rare gases 54 57 3 Denmark 54. 
Petroleum refinery products 
Gasoline thousand 42-gallon barrels. _ T98 69 — Denmark 53. 
Kerosine and jet fuel do... 153 100 S Denmat 61; Netherlands 
Distillate fuel oil do____ 1843 1,205 ec Denmark 631; Netherlands 
Lubricant: do— T9 11 -— Mainly from Denmark. 
Liquefied petroleum gas do... r2 2 —— All from Denmark. 
Bituminous mixtures do- 14 6 s Denmark 3. 
TRevised. NA Not available. 
lLess than 1/2 unit. 
7Unreported quantity valued at $3,000. 
COMMODITY REVIEW About $2 million was spent in 1980 on 


Coal.—The Geological Survey of Green- 
land, under contract with the Danish Ener- 
gy Ministry, carried out a minor drilling 
program on the Nugssuaq Peninsula near 
Jakobshavn and identified a series of ex- 
ploitable seams of Cretaceous coal. Prefeasi- 
bility studies and treatment tests were in 
progress. 

Cryolite.—Raw  cryolite stockpiles at 
Ivigtut, south Greenland, were the basis 
for a refining operation run by AS Kryo- 
litselskabet Oresund at Copenhagen, Den- 
mark, which exported 20,705 tons of refined 
cryolite in 1980. 

Lead and Zinc.—In 1980, mine produc- 
tion of lead-zinc ore at the Black Angel 
Mine, located at Marmorilik, west Green- 
land, was 648,000 tons, containing 13.4% 
zinc, 5.3% lead, and 37 grams of silver per 
ton. The mine, Greenland's only lead-zinc 
mine, was operated by Greenex AS, a sub- 
sidiary of Cominco Ltd. of Canada. Concen- 
trates produced included 152,000 tons of 
zinc concentrate and 42,000 tons of lead 
concentrate, both exported to various West- 
ern European smelters, except for part of 
the zinc concentrate that was tolled on 
contract and then sold as zinc metal. 


exploring for new ores, maintaining re- 
serves at 3.2 million tons. Costs of explora- 
tion have risen during the last 6 years 
because of the need to explore further and 
the increased thickness of the inland ice. 
Environmental aspects of mining at Mar- 
morilik received much attention. In 1980, a 
new tailings system was installed; tailings 
had already been chemically treated since 
1977. 

Petroleum.—The Geological Survey of 
Greenland carried out a series of seismic 
and magnetic surveys in East Greenland 
waters, under a contract with the European 
Economic Community and the Danish Ener- 
gy Ministry. In 1981, negotiations are 
planned for oil exploration in Jameson 
Land by the concessionary, Nordisk Mine- 
selskab, in cooperation with Arco Green- 
land. 

Uranium.—In 1980, about 4,200 tons of 
uranium ore was mined for experimental 
purposes at Kvanefjeld near Narassaq, 
South Greenland. The ore was shipped for 
leaching to the Danish atomic energy re- 
search establishment at Risó, west of Copen- 
hagen. Further field activities for develop- 
ment of the low-grade uranium ore deposits 
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in South Greenland were hampered by 1Physical scientist, Branch of Foreign Data. 


environmental concerns among the Green- “Where necessary, values, have been converted from 
e ; ; Danish kroner r) to U.S. dollars at the rate o 
land population, whose main source of in- Pré. 25 US$1.00. 


come was fishing in coastal waters. 


The Mineral Industry of 
Egypt 


By Peter J. Clarke! 


Increased petroleum production contin- 
ued to drive Egypt's economy, providing an 
estimated real growth rate in the gross 
domestic product (GDP) of between 8% and 
9%. The major mineral industries, besides 
petroleum, were fertilizer production, phos- 
phate, iron and steel, and aluminum. Reve- 
nues from the petroleum sector increased 
from $1.8 billion? in 1979 to an estimated 
$2.9 billion in 1980, accounting for over 12% 
of the total gross national product (GNP) of 
$23.4 billion. These increased revenues from 
petroleum helped to offset Egypt's import 
bill, which increased 16% over the 1979 
level. Increased revenues from tourism, the 
Suez Canal, and worker remittances also 
aided in substantially reducing Egypt's cur- 
rent account deficit, and with higher net 
capital inflows, Egypt registered a consider- 
able balance-of-payments surplus. 

Despite strong growth in the economy 
overall, several internal problems remain- 
ed. The population was increasing nearly 
3% per year, and unemployment remained 
high. The public sector accounted for 
around 70% of total industrial production 
(nonoil) and operated inefficiently. The Gov- 
ernment continued the expensive subsidy 
system for basic commodities to protect 
lower income groups from Egypt's high rate 
of price inflation, which ran at over 20% 
during the year. This subsidy system has 
caused persistent budgetary deficits over 
recent years. : 

As part of the peace treaty concluded in 
1979 between Egypt and Israel, a large 
portion of the Sinai Peninsula was returned 
to Egyptian sovereignty during 1980. In 
April, much of this area was opened up for 
oil exploration and several concession 
agreements were signed with companies 
such as Continental Oil Co. (Conoco), British 
Petroleum (BP), Ente Nazionale Idrocarburi 


(END, and Compagnie Francaise des Petrole 
(CFP)-Total. The Sinai was also considered 
to be a potential source of manganese, coal, 
kaolin, and gypsum, and studies were initi- 
ated by the Egyptian Geological Survey 
Organization to investigate opening or 
reopening mining operations in these areas. 

The first phase of deepening and widen- 
ing of the Suez Canal was completed in 
1980, enabling ships of up to 150,000 tons, 
laden, to transit the canal. The second stage 
was to allow the passage of ships of up to 
260,000 tons, laden, and was to be completed 
by 1985. Revenues from the Suez Canal 
increased 20% in 1980, to $710 million. 
Annual revenues are expected to reach $1 
billion when the expansion programs are 
completed. 

Egypt continued to negotiate for the sup- 
ply of two nuclear power stations in their 
long-term plan for the use of nuclear energy 
for peaceful purposes. À nuclear coopera- 
tion protocol was signed between Egypt and 
France for the supply of two nuclear power 
stations, worth over $2 billion. The two 
reactors were to be 1,000-megawatt pressur- 
ized water reactors built by Framatome 
(France) under license from Westinghouse 
Corp. (United States) The protocol also 
included the supply of nuclear fuel. Egypt 
was scheduled to sign the nuclear nonpro- 
liferation treaty in March 1981 to clear the 
way for the purchase of the reactors. 

Egypt also continued investigating the 
feasibility of constructing a hydroelectric 
generating plant at the Qattara depression 
using water from the Mediterranean Sea. 
The project entailed digging a 76-kilometers 
channel from the Mediterranean Sea to the 
Qattara depression, whose base is 135 me- 
ters below sea level, and using the flow of 
water to generate electricity at the rim of 
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the depression. Lahmeyer International 
(Federal Republic of Germany) conducted 
the initial feasibility studies, which were 
tentatively rejected because of their method 
of excavation—nuclear explosives. The Swe- 
dish Consulting Group began studying the 
project in late 1980. Pending results of the 
study, construction was scheduled for as 
early as the spring of 1981. 

Law 43 continued to have a substantial 
impact on Egypt’s economy. Since 1974, 
when the “Open Door” policy towards for- 
eign private investment first went into 
effect, the private sector’s share in gross 
fixed investment has risen from 10% to 
16%. Oil companies have been the major 
benefactors, operating production-sharing 
ventures on favorable terms, but law 43 has 
also stimulated the private sector in Egypt. 
Private foreign exchange earnings now fi- 
nance nearly one-fifth of Egypt’s total im- 
ports, and their share in the market contin- 
ues to grow. New emphasis was also placed 
on decentralizing public sector enterprises 
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in the 1980’s in an attempt to streamline 
their efficiency. 

Egypt's 1980-84 5-Year Development Plan 
was announced in 1980. Public sector in- 
vestment priorities over the plan period 
emphasized infrastructure improvements, 
housing, and food production. The plan 
would require high import levels for indus- 
trial raw materials, equipment, and ma- 
chinery. 

The Government of Egypt, with the finan- 
cial assistance of the U.S. Agency for Inter- 
national Development (AID), undertook a 
$37 million petroleum and ground water 
assessment program to improve their data 
on mineral and petroleum resources, as well 
as ground water necessary for the develop- 
ment of such resources. The project was to 
include new areas of potential mineral and 
petroleum resources and possibly an atlas of 
Landsat imagery of the entire country. The 
program was scheduled for completion in 
1983. 


PRODUCTION AND TRADE 


Production of most of Egypt's mineral 
commodities increased in 1980, led by new 
capacity in the petroleum, fertilizer, iron 
and steel, and phosphate industries. Petro- 
leum production averaged about 590,000 
barrels per day in 1980, nearly 2096 greater 
than that of 1979, and export revenues 
reached $2.9 billion. Egypt planned to pro- 
duce 1 million barrels of crude oil per day 
by 1983. Several new discoveries were made 
during the year, and 36 new exploration 
concessions were granted. 

Egypt became the largest nitrogenous 
fertilizer producer in the Arab world when 
the Talkha II fertilizer plant came on- 
stream late in 1980. Annual production of 
nitrogenous fertilizer was expected to reach 
1.7 million tons when Talkha II operates 
near capacity in 1981. Phosphate produc- 
tion also increased steadily, mainly from 
the Hamrawein and West Sabaya deposits. 
Production in 1980 was 20% above 1979 
levels. Phosphate rock was used in Egypt's 
three single superphosphate fertilizer 
plants and new capacity was being studied 
to supply a triple superphosphate and phos- 
phoric acid plant at Abu Zaabal. 

Iron ore production from the Bahariya 
Oasis deposits continued to increase in 1980. 
Steel production also increased from the 
Helwan iron and steel complex, as the plant 
switched to higher grade Bahariya ore and 
natural gas-fired furnaces. The Egyptian 


Government continued to place high priori- 
ty on developing the mineral resources of 
the country. Mineral production in Egypt is 
shown in table 1. 

Egypt's balance-of-trade deficit of $4 bil- 
lion in 1979 did not improve in 1980, despite 
the higher level of exports of oil and cotton. 
The level of imports increased in line with 
the higher exports. Egypt's principal miner- 
al exports were petroleum, phosphate rock, 
aluminum, iron and steel, and salt. Petrole- 
um was exported to Italy (70%), Greece 
(11%), the United States (7%), France (3%), 
Yugoslavia (2%), Belgium, the Federal Re- 
public of Germany, Sudan, the People’s 
Democratic Republic of Yemen, and Switz- 
erland (the remaining 7%). Egypt exported 
most of its mineral and nonmineral com- 
modities to Western European and Middle 
Eastern countries, but the United States 
remained its largest single trading partner, 
supplying $1.8 billion worth of goods, or 
nearly one-fifth of the total imports in 1980, 
and received about one-seventh of its ex- 
ports. The United States also remained the 
largest single aid donor to Egypt, averaging 
around $1 billion per year over the last 6 
years. Official aid for 1980 was in the area 
of $1.2 billion. 

No detailed statistics on Egyptian foreign 
trade are available for years following 1977; 
these data appeared in the 1978-79 edition 
of Minerals Yearbook, Volume III. 
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Table 1.—Egypt: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980* 
METALS 
Aluminum metal |... 2222222222 59,000 89,182 100,698 11,204 120,000 
ieee 886 243 500 873 22 c: 
Iron and steel: | 
Iron ore and concentrate thousand tons 1,243 1,409 1,456 1,435 21,716 
Fill ĩðͤ 8 do... 250 250 *300 186 119 
Ferroalloys (ferrosilicon) __ _ _ ___ __ do- 5 5 e5 -— oon 
Crude ste]t[:)ꝶ˖ „ do— 457 263 600 e635 760 
Semimanufactures do... 706 621 1,000 *1,000 2847 
Manganese ore and concentrate 4,256 3,833 173 Sa UM 
NONMETALS 
61117177 ĩ . 1.096 478 349 e350 2316 
J ⁵³ðK See, Chae ae 288 746 989 2,212 24,532 
Cement, hydraulic thousand tons. . 3,362 3,257 3,000 2,957 23,028 
a 
Bentonite nete ta e é yes Ne ee aes 4,233 3,811 3,448 3,500 3,500 
Fire clay. tte oue eae cs Eee 170,052 143,648 383,989 250, 250,000 
Kaolin ———— a aun ee ras 28,267 49,000 55,577 46,544 241,227 
Diatomite_________________________ 373 3,085 ; 
Feldspar, crule 2,128 2,633 3,337 3,271 23,309 
Fluorsppaoõ rh 1,557 1,404 2,235 682 21,152 
Gypsum and anhydrite, crude |... ----—- 466,604 508,635 798,000 796,000 800,000 
õͤĩ³Ü¹¹—em m... ͤ y K e 90,000 100, 000 100,000 88, 000 287,907 
/ eet m 88 e10 86 *86 e TS 
Nitrogen: N content of ammonia 
thousand tons_ _ *210 210 250 263 400 
ii niri 
Phosphate z a a do... 394 412 639 623 700 
Thomas slae do- 523 NA NA 9 10 
Pigments, mineral, natural: Iron oxide |... 3,257 32 245 140 135 
Pumice __———-----------------——— 250 250 300 300 350 
Salt, marine thousand tons 480 597 155 616 2636 
Sodium compounds: 
Sodium carbonate ___________~____-- NA NA 4,000 *5,000 24,675 
Sodium sul fate 4,000 5,000 2,902 2,902 22,942 
Stone, sand and gravel: 
Basalt thousand cubic meters 243 213 281 85 100 
Dolomite ___________- thousand tons_ _ 120 92 130 504 500 
Granite, dimension . cubic meters NA NA NA 2,666 3,000 
Gravel! thousand cubic meters 1,500 1,900 2,090 *3,300 3,300 
Limestone and other calcareous n.e.s .do..... 5,400 5,500 5,667 5,845 6,000 
Marble blocks (including alabaster) 
cubic meters NA 11,000 25,718 26,000 26,000 
Quartz________________________- 8,103 9,332 11,348 *10,000 10,000 
Sand, including glass sand 
thousand cubic meters. _ 3,535 2,973 2,996 6,147 6,000 
Sands tone do__ 120 120 111 787 800 
Sulfur: 
Elemental, byproduct - - - ------------- 5,000 “5,000 3,106 3,206 3,300 
Sulfuric acid -——-—----------------- 31,000 NA e NA 3,200 32,000 
Talc, soapstone, steatite, pyrophyllite 5,636 6,993 5,905 4,406 24,007 
MINERAL FUELS AND RELATED MATERIALS 
Coke: 
Oven and beehive ______ _ thousand tons *650 694 700 853 850 
Gashouse and other low temperature do- 29 *30 *40 *50 50 
Total ------------------ do... 1679 724 740 903 900 
Gas, natural: 
Gross production million cubic feet. *65,000 *93,000 *105,800 *140,000 284 624 
Marketed ______________--__ do... . 13, 432 18,670 30,835 120,000 60,000 
Petroleum: 
Crude thousand 42-gallon barrels. . 120,180 150,925 175,925 180,000 2215,028 
merely T proce 
ne and naphtha - _ _ _ _ _ _ _ do— 12,521 6,936 8,109 8,840 9,000 
5 and jet fuel do... 11,196 11,671 12,849 12,710 13,000 
Distillate fuel olli do- 12,809 14,629 16,412 17,205 18,000 
Residual fuel olli do. ... 33, 613 32,265 36,210 52,281 55,000 
Lubricantss do = 336 434 461 500 
Other: 
rent petroleum gas do Soe 846 1,150 1,200 
Asphalt... suus do...- 818 S 6,115 1,127 1,2 
Unspecified .. do... PER 6,542 25 "— 
Refinery fuel and losses do- 4,279 3, 976 2, 631 4,242 4,400 
Total 22-2 do- 75, 296 77,201 82,760 98,016 102, 300 


‘Estimated. PPreliminary. "Revised. NA Not available. 
stable includes data available through June 23, 1981. 
*Reported figure. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Aluminum production ca- 
pacity from the State-owned Aluminum Co. 
of Egypt was scheduled to increase from 
133,000 tons per year to 166,000 tons per 
year when two new potlines come onstream 
early in 1981. The plant, located at Nag 
Hammadi, 500 kilometers south of Cairo, 
produced aluminum ingots, billets, slabs, 
and rods from eight operating potlines. 
Alumina was imported from Australia 
through the Red Sea Port of Safaga, and 
trucked to Nag Hammadi on the west bank 
of the Nile River. 

Approximately 70% of the output from 
Nag Hammadi was exported, mainly to 
Western Europe and Japan. The Port of 
Safaga was the export terminal for ship- 
ments to Japan, and Nag Hammadi and 
Alexandria were used for exports to Europe. 

Aluminum pellets from Nag Hammadi 
were used in the aluminum extrusion plant 
at Ismailia, which began production in 1977. 
Plans also continued for construction of a 
joint venture aluminum and zinc smelting 
operation. The State-owned General Co. for 
Metals and Krupp A.G. (Federal Republic of 
Germany) planned to produce 24,000 tons 
per year of zinc plates and strips, and rolled 
aluminum. The venture was capitalized at 
$37 million. 

Copper.—The Egyptian Geological Sur- 
vey Organization continued its investiga- 
tion into copper deposits in the Eastern 
Desert. Deposits at Um Samiuki contained 
reserves of 150,000 tons of ore containing 
1% to 1.15% copper, 15.2% zinc, 1.1% lead, 
and 50 grams per ton of silver. Copper- 
nickel deposits at Gebel Homs and El Ghari- 
ba also contained an estimated 70,000 tons 
of 0.95% copper ore. No decision had been 
made to work any of the deposits. 

Iron ‘and Steel.—Production of iron ore 
continued to increase in 1980 to approxi- 
mately 1.5 million tons, as mining oper- 
ations expanded at the Bahariya Oasis de- 
posits, 500 kilometers southwest of Helwan. 
Iron ore at Bahariya Oasis occurs in four 
localities: Gharabi, El Horra, Nasser, and El 
Gedida. Mining operations were limited to 
El Gedida, however, where reserves were 
estimated at 129 million tons, averaging 
54% iron. Total reserves at all the deposits 
were in excess of 250 million tons, and when 
brought into production, total output was 
expected to be 3.5 million tons per year. 
Smaller amounts of iron ore were also 
mined at Aswan, but operations were being 


phased out because of the low grade and 
high silica content of the ore. 

Iron ore from the open pit operations of 
El Gedida was shipped by rail to the State- 
owned Egyptian Iron and Steel Co.’s steel- 
works at Helwan. After opening a fourth 
blast furnace in 1979 and equipping the 
older furnaces for sintered feed from Baha- 
riya instead of lumpy ore from Aswan, steel 
output was expected to reach 1 million tons 
per year in the mid-1980’s. Natural gas from 
the Abu Gharadig Field was used to fuel the 
new furnaces, reducing the consumption of 
coking coal previously imported from Po- 
land and the Soviet Union. 

Facilities at Helwan included an 80,000- 
ton-per-year heavy section mill, an 80,000- 
ton-per-year merchant bar mill, a 110,000- 
ton-per-year hot strip mill, and a 300,000- 
ton-per-year cold reduction mill. Nearly 
90% of Helwan’s production was sold do- 
mestically under the "Hadisold" brand, but 
Egypt remained a net importer of steel. 
Around 70,000 tons of steel was exported to 
other countries in the Middle East, and no 
change in sales patterns were envisioned by 
the company. 

Three other steelmaking facilities also 
operated in Egypt, all of which produced 
reinforcing rods for the domestic market. 
The 110,000-ton-per-year Copper Works was 
located in Alexandria, and the 250,000-ton- 
per-year Abu Zaabal works was located in 
Abu Zaabal. National Metal Industries Co., 
in Cairo, expanded operations late in 1979, 
from 80,000 tons per year to 125,000 tons 
per year with the addition of an open- 
hearth furnace from Poland and a rolling 
mill from the German Democratic Republic. 

A joint venture company was set up in 
October 1980 to build a $520 million steel- 
works at El Dekheila, near Alexandria. The 
direct reduction plant had a planned capaci- 
ty of 800,000 tons per year, and was schedul- 
ed to begin production in 1984. The compa- 
ny was to be owned 86% by the Egyptian 
Government; 10% by a Japanese consor- 
tium including Nippon Kokan (NKK), Kobe 
Steel, and Tomen Co. Ltd.; and 4% by the 
International Finance Corp. (IFC). Financ- 
ing was to be provided by the Japanese 
Government ($80 million loan), the World 
Bank ($100 million loan), and the IFC ($50 
million loan). 

In June 1980, Egypt and Romania signed 
a protocol for cooperation on the construc- 
tion of two plants, one for cement and the 
other for steel reinforcing bars. The rebar 
plant was to have an annual production 
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capacity of 400,000 tons, at a cost of around 
$100 million. 

Manganese.— Manganese production 
from the Wadi Mesalik deposits located in 
the Eastern Desert near the Sudanese bor- 
der ceased in 1979, due to the high cost of 
transporting relatively small amounts of 
ore. Feasibility studies were being con- 
ducted on reopening the manganese mines 
at Abu Zeneima on the Sinai Peninsula, 
which were closed after the 6-day war in 
1967. Reserves at Abu Zeneima were esti- 
mated at 2 million tons of 21% manganese 
ore. Kaiser Engineering and Contractors 
Inc. (United States) was awarded the con- 
tract for the study by the Sinai Manganese 
Co. of Egypt. The study was also to investi- 
gate the technical and economic feasibility 
of reopening the 10,000-ton-per-year ferro- 
manganese smelter at Abu Zeneima, which 
also operated prior to 1967. Pending the 
results from Kaiser, the Egyptians planned 
to invest $100 million in rebuilding the 
facility. 

Uranium.—Egypt’s first uranium mine 
opened in January 1980. The mine was 
located in the Muskat area of the Eastern 
Desert. Two other mines, in the same area, 
were scheduled to open in 1981. Production 
from the mine was between 30 and 50 tons 
of U.O, for 1980. The Eastern Desert mines 
were part of a 5-year research project which 
is to conclude in 1984, when production is 
scheduled to reach 100 tons per year. 

Analysis of the black sands along the 
Mediterranean coast continued in 1980. 
Monzonite from the sands was shown to 
contain 5.2% thorium and 0.38% uranium. 
The phosphate deposits at Abu Tartur were 
also estimated to contain 100,000 tons 


Location Operating company 
Suez esc Société el Nasr d' Engrais et 
d' Industries Chimiques. 
Talkha II. n ⁰¼uD 8 
Talkha Ill „ AAA ee en he 
Abu Ci ee 8 Myron ORE 
Hel wan El Nasr Co. for Manufacturing » 
Coke and Chemicals. 
Kafr-el-Zaiyat _ _ _ __ Société Financiere et Industrielle 
d’ ypte S.A. 
l 00000» ³⅛ðW3WQsQ Be 
Koss eier Kosseir- Phosphate Co 
Abu Zaab all Abu Zaabal Fertilizer and 
Chemical Co. 
G cescosnuaa jn ³ðVd 
Do ·¹ zi UM) ͤĩ ĩðVDD» ͤ K Coase tat e 
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of uranium. 


NONMETALS 


Clays.—Kaolin production from the Ka- 
labsha deposits, 105 kilometers southwest of 
Aswan, registered a slight increase in 1980. 
Reserves were estimated at 16 million tons 
of kaolin with a 38% alumina content. The 
Geological Survey Organization continued 
its evaluation of the Kalabsha deposit, and 
also deposits of nepheline syenite in the 
Abou Khroug area of the Eastern Desert, 
for possible use in the production of alumi- 
num. New deposits of unspecified clays 
were discovered in the Nile Valley, south of 
Suez, and in the Western Sinai. Kaolin 
deposits in the Sinai Peninsula had been 
mined at the rate of 30,000 tons per year in 
1966-67 but had ceased after the war. 
Studies were in progress concerning resum- 
ing mining operations there. 

Fertilizer Materials.—Egypt's production 
capacity for nitrogenous fertilizer was ex- 
pected to reach 1.7 million tons per year 
when the Talkha II ammonia-urea complex 
came online at the end of 1980. Egypt's 
nitrogen industry became the largest in 
Africa and the Arab world. Capacity for 
production of phosphatic fertilizers was also 
undergoing expansion, through the addition 
of a triple superphosphate plant at the Abu 
Zaabal fertilizer complex. Total phosphatic 
fertilizer capacity was expected to reach 
685,000 tons per year by 1981, when Abu 
Zaabal was scheduled to come onstream. 
Additional capacity was expected to make 
Egypt self-sufficient in fertilizer production, 
and also provide limited export revenues. 
Egypt's operating and planned fertilizer 
plants are listed in the following tabulation. 


Capacity 
Primary product ae (thousand tons 
per year) 
Calcium 1951 275 
nitrate. 
= Calcium ammonium 1975 365 
nitrate. 
- Ammonia- urea 1980 1, 000 
" cuc cH 1979 900 
" Ammonium nitrate. 1984 50 
Calcium ammonium 1964 140 
nitrate. 
"p le super- 1937 200 
oS 5 
2 ! 1969 200 
= me “do ata anes 1958 
RUNE." C 1948 200 
- ae e super- 1981 175 
osphate. 
X Phosphoric acid 1981 200 
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The new nitrogenous fertilizer facilities 
at Talkha were built by Foster Wheeler 
Italiana utilizing synthesis loop technology 
in the ammonia plant, and Stamicarbon’s 
process in the urea plant. Natural gas 
feedstock was piped from the Abu Madi 
Field in the Nile Delta, which produced 
around 30 million cubic feet per day. Plans 
were to increase natural gas production to 
over 100 million cubic feet per day to 
support further industrial development. 
Talkha II had a daily production capacity of 
1,200 tons of ammonia, 1,700 tons of urea, 
and 180 tons of ammonium nitrate. 

The Abu Qir fertilizer complex, complet- 
ed in 1979, also embarked on a program to 
expand its nitrogenous fertilizer production. 
The company planned to install a 150,000- 
ton-per-year fertilizer-grade ammonium ni- 
trate plant to absorb excess ammonia, and a 
135,000-ton-per-year nitric acid facility by 
1983 or 1984. The Abu Qir plant currently 
operates a 1,000-ton-per-day ammonia unit 
and a 1,500-ton-per-day urea plant, both 
built by Uhde-Mannesmann of the Federal 
Republic of Germany. 

Three phosphatic fertilizer plants in 
Egypt produced single superphosphate from 
phosphate rock and sulfuric acid. The triple 
superphosphate plant at Abu Zaabal was 
scheduled to produce 175,000 tons of triple 
superphosphate and 200,000 tons of phos- 
phoric acid per year when fully onstream 
sometime in 1981. The triple superphos- 
phate unit was completed in 1979 by Brad- 
ley Pulverizer (United Kingdom). Lurgi 
(Federal Republic of Germany) and Bab- 
cock-Moxley (United Kingdom) were con- 
tracted for construction of the phosphor- 
ic acid plant and handling facilities. The 
Abu Zaabal complex consisted of two single 
superphosphate plants and two sulfuric acid 
plants. In addition to the triple superphos- 
phate and phosphoric acid units under con- 
struction, a third sulfuric acid plant was to 
be added to the Abu Zaabal complex. Krebs 
of Paris (France) was awarded the contract 
for the design, engineering, and equipment 
supply for the plant. Design capacity was 
215,000 tons per year of sulfuric acid, and 
100,000 tons per year of 65% oleum. 

Phosphate.—Plans were underway in 
1980 for expansion and development of 
Egypt's two major phosphate deposits, West 
Sabaya and Abu Tartur. Phosphate deposits 
in the Eastern Desert, at Safaga and El 
Kosseir were nearly depleted, while produc- 
tion at Hamrawein, also in the Eastern 
Desert, increased substantially. 
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Overall phosphate production increased 
almost 20% in 1980 over 1979 levels. Pro- 
duction continued from the Red Sea coast, 
at Kosseir and Safaga, where reserves were 
estimated at 150 million tons, and from the 
Nile Valley area, at West Sabaya and Ma- 
hamid, where reserves were estimated at 
400 million tons. 

The expansion of the West Sabaya Mine, 
31 kilometers north of Idfu on the Nile 
River, was postponed early in 1980 when a 
$27 million grant from the United King- 
dom’s Ministry of Overseas Development 
Administration was withheld following the 
United Kingdom Government’s cutback on 
expenditure. The expanded mine and bene- 
fication plant were intended to supply the 
new phosphoric acid and triple superphos- 
phate plant at Abu Zaabal. Egypt continued 
to seek development aid for the project. 

Action was taken in 1980 on developing 
Egypt's largest phosphate deposit at Abu 
Tartur in the Western Desert. Reserves at 
Abu Tartur were estimated at 1 billion tons 
of phosphate rock with an average P.O; 
content of 25.6%. The deposit had been 
examined for several years, without any 
development plans, due mainly to problems 
in beneficiation and separation of finely 
disseminated pyrite, and the high cost of 
associated infrastructure. In 1980, Occiden- 
tal Petroleum Co. (United States) drew up a 
$1.5 billion plan to develop the deposit. In 
1978, the World Bank approved an $11 
million loan to set up a 500,000-ton-per-year 
pilot plant and mine, and construction was 
carried out by Sofremines (France) and 
Alusuisse (Switzerland). The pilot plant op- 
eration was encouraging enough to draw 
Occidental' attention toward developing 
the deposit. Should Occidental proceed with 
their plan, total capacity of Abu Tartur 
would exceed 4 million tons per year of ore, 
processed to produce 175,000 tons per year 
of triple superphosphate and 350,000 tons 
per year of phosphoric acid. Infrastructure 
development was to include building an 
entire town, construction of a 480-kilometer 
railroad from Abu Tartur to the Port of 
Safaga, and expansion of handling facilities 
at Safaga. 

Salt.—Egypt was planning a major proj- 
ect to produce salt, magnesia, and sodium 
sulfate from a new facility to be located at 
Lake Quarun. With a $25 million aid grant 
from the United States, Egypt planned to 
produce 200,000 tons per year of high-grade 
(99% NaCl) salt, 21,000 tons per year of 
magnesia, and 7,500 tons per year of sodium 
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sulfate. The salt was to be marketed for 
consumption domestically and for export, 
while the sodium sulfate was to be used in 
the domestic detergent industry. Magne- 
sium oxide was expected to be used in the 
developing refractories industry in Egypt. 
Feasibility studies regarding production 
process and plants for the Lake Quarun 
facility were carried out by DSS Engineers 
(United States) and White Consultants 
(United Kingdom). 

Sulfur.—Feasibility studies continued on 
the sulfur deposits in the Siwa Oasis area of 
northwest Egypt at Taaweeny. Egypt re- 
mained under pressure to develop its sulfur 
deposits after Iraq banned all exports to 
Egypt in 1979. Egypt had been a major 
customer of the Iraqi sulfur industry before 
the Camp David agreements and the Arab 
boycott. Construction of four sulfur grind- 
ing plants was nearing completion in 1980. 
The plants were to grind 20,000 tons per 
year of sulfur rock into sulfur powder. The 
plants were being constructed by Klockner 
A.G. (Federal Republic of Germany) under 
contract from the Chama Sulfur Co. of 
Egypt. 

Trona.—Egypt’s production of natural so- 
dium carbonate remained constant during 
1980. The major source was the trona depos- 
its of Wadi Natrun, northwest of Cairo. The 
entire output of the mine was used in the 
Misr Chemical Manufacturing Co. plant 
near Alexandria. The plant used imported 
and domestic sodium carbonate in the pro- 
duction of 45,000 tons of caustic soda, 5,000 
tons of sodium bicarbonate, and 82,000 tons 
of heavy sodium carbonate per year. 


MINERAL FUELS 


Coal.—Egypt regained control in 1980 of 
a significant coal deposit in the north- 
central Sinai Pennisula. The Maghara coal 
deposit was first discovered in 1959, and 
mined until the June war of 1967. The 
Maghara deposit contained 27.5 million 
tons of proved reserves, with an additional 
11 million tons of probable reserves. The 
Egyptian Government allocated $21 million 
in 1980 for complete plans to renew mining 
activity of Maghara. The annual output, 
once operations begin, is expected to be 
800,000 tons. The coal was to be combined 
with imported Polish coal to produce coke 
for the Helwan steel plant. 

Natural Gas.—Egypt marketed around 60 
billion cubic feet of natural gas during 1980, 
most of which was directed toward power 
generation, fertilizer production, and indus- 
trial uses. Nonassociated gas was produced 
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from three fields: Abu Madi, Abu Qir, and 
Abu Gharadig, where total reserves were 
estimated at 5 trillion cubic feet. About 300 
million cubic feet per day of associated gas 
was also produced at the Gulf of Suez 
oilfields, most of which was flared. In 1979, 
the World Bank’s International Bank for 
Reconstruction and Development granted 
the Egyptian General Petroleum Authority 
(EGPA) a $75 million loan to partly finance 
a project to gather, process, and transport 
the associated gas. The project was to in- 
clude three gas-gathering stations; a lique- 
fied petroleum gas (LPG) and condensate 
recovery plant; compression facilities; a 
pipeline; and engineering, technical, and 
training services. The initial phase of the 
project was to collect up to 40 million cubic 
feet of gas per day from a gas-gathering 
station at Ras Bakr and transport it by a 16- 
inch pipeline to a processing and compres- 
sion station south of Ras Shukair. The total 
cost of the venture was $167 million, and 
was to be completed by 1982. 

Production from the gasfields at Abu 
Madi was scheduled to increase fivefold by 
the mid-1980’s as new wells come onstream. 
Natural gas from Abu Madi was used to 
support industrial development in the area, 
and provide feedstock for the Talkha I and 
II fertilizer complexes. 

Production from the Abu Gharadig Field 
averaged around 60 million cubic feet per 
day. Gas from Abu Gharadig was supplied 
to cement plants at Helwan and Turah, as 
well as the iron and steel plant at Helwan. 

Production from the offshore Mediterra- 
nean Abu Qir Field began in 1979 at around 
100 million cubic feet per day and was 
scheduled to reach 200 million cubic feet 
per day by the mid-1980’s. The gas was used 
in the Abu Qir fertilizer plant, nearby 
power-generating facilities, and industrial 
plants in Kafr al-Dawar and Demanhur. 
EGPA also drew up a plan in 1980 to utilize 
natural gas instead of bottle gas in resi- 
dences around Cairo. Tenders were issued 
for the construction of a natural gas distri- 
bution system in the Cairo area. The project 
was scheduled for completion in 1982. 

The Elf-Aquitane group (France) made a 
substantial gas discovery 20 kilometers 
northeast of Alexandria in their offshore 
Mediterranean concession. Initial reports 
indicated that the field was at least as large 
as the nearby Abu Qir Field, and possibly 
much larger. Elf planned to continue drill- 
ing in the area to evaluate the actual size of 
the discovery. The group also submitted 
proposals to the Egyptian Oil Minister for 
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the construction of a $950 million gas lique- 
faction plant onshore at Abu Qir. No deci- 
sion was made by the ministry during the 
year. 

Petroleum.—Production.—Egypt’s oil 
production increased nearly 20% in 1980 
over 1979 levels, due mostly to the new 
producing wells in the Gulf of Suez and the 
recovery of oilfields lost as a result of the 
June war of 1967. Egypt planned to attain a 
production target of 1 million barrels per 
day by 1985. Production for 1980 averaged 
590,000 barrels per day. With new discov- 


eries in 1980, Egyptian petroleum reserves 


stood at 2.3 billion barrels. The EGPA 
supervised all exploration, production, re- 
fining, and marketing of crude and refined 
petroleum. The spot price of Egypt's Gulf of 
Suez blend reached $40 per barrel at the 
end of 1980, while the official price was 
raised to $36 per barrel in December of 
1980. 

The Gulf of Suez continued to be the 
major oil-producing area in Egypt during 
1980. The increase in production during the 
year was largely brought about by increased 
drilling in existing oilfields, and not by new 
discoveries, which were still under evalua- 
tion. The major fields in the Suez were 
operated by the Gulf of Suez Petroleum Co. 
(GUPCO), a joint venture of Amoco Egypt 
Oil Co. and EGPA. The July, El Morgan, 
and Ramadan Fields all averaged near 
100,000 barrels per day in 1980. Production 
from the Gulf of Suez fields was slightly 
reduced midway through 1980 in an at- 
tempt to conserve reserves. Egypt’s total oil 
production for the second half of 1980 aver- 
aged around 545,000 barrels per day as a 
result of reduced output from these fields. 
Production from the Shi’ab Ali (formerly 
Alma) Field, returned to Egypt in 1979, was 


reduced from 40,000 to 15,000 barrels per . 


day to prevent damage to the field. 
Production from oilfields in the Sinai also 

increased during 1980. The major field in 

the Sinai, Abu Rudeis, increased production 


Location 


Gulf of Suez 23 ⁵ðꝛðꝭ?᷑ a i el ee 
Northwest Gulf of ue kk 
Gulf of SUéZ —— numum eee ewe SSeS ee 


Feiron-·onsoreeéj „ 
South Rudeis-on horte 
Gulf of Shugair --—----------------------—- 
Gulf of Suez-Red Sea |... 2222222222222 
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from 50,000 barrels per day in 1979 to an 
average 90,000 barrels per day in 1980. The 
Abu Rudeis Field was operated by Cie. 


Orientale des Petroles d’Egypte (COPE), a 


joint venture of EGPA and ENI (Italy). 
Nearly two-thirds of the Sinai was returned 
to Egypt in January 1980, as part of the 
Egypt-Israel Peace Treaty, much of which 
was opened up for exploration during the 
year. 

The General Petroleum Co. (GPC), owned 
totally by the Egyptian Government, pro- 
duced oil from seven fields in the Eastern 
Desert. The Egyptian Petroleum Develop- 
ment Co. (Epedeco) group of Japan started 
production from the West Bakr onshore 
field in the Eastern Desert. The field came 
onstream in June 1980 at 3,400 barrels per 
day. Other oil companies operating in Egypt 
were the Western Desert Petroleum Co. 
(WEPCO), a joint Phillips Petroleum Co.- 
EGPA venture; Fayum Petroleum Co. (FAP- 
CO), a joint venture of Amoco and the 
EGPA; and the Nile Valley Petroleum Co. 
(NIPCO), another Amoco-EGPA company. 

Exploration.—In recent years, Egypt has 
attempted to attract the major oil compa- 
nies into oil exploration and joint venture 
concessions. During the 19708, 75% of the 
cost of developing the country’s oil reserves 
came from EGPA’s foreign partners, and 
EGPA’s management emphasized that new 
agreements would be liberal and negotiable. 
Favorable terms and large unexplored ar- 
eas prompted 36 concession agreements to 
be signed during 1980, 15 of which were 
with U.S. companies. Exploration capital 
committed by these agreements alone was 
in excess of $500 million. | 

Exploration in the Gulf of Suez continued 
to be the most profitable, with several new 
discoveries. Amoco, Deminex, Petrobel, 
CFP-Total and Mobil Oil Corp. all had 
commerciall viable discoveries during 
1980. Details of these discoveries are listed 
in the following tabulation. 


Initial flow 


Company (barrels per day) API gravity 
Amoco 8,720 28.2 
ee SOO eet A ms 9,300 13.6 
Lid cim cL 6,790 40 
cel an IO cec 2,900 30 
Demine 2,045 29.7 
e odo eee 1,900 15 
e 1.753 30 

e 1.860 Condensates 
Petrobel |... 1,080 28 
e 770 17.5 
CFP. Total 3,280 35 
Mobil 2,948 23 


THE MINERAL INDUSTRY OF EGYPT 


Most interesting was Mobil's strike in the 
Red Sea. The area had not been considered 
to have great potential for oil, but the new 
discovery was likely to prompt more thor- 
ough exploration efforts. New exploration 
agreements in the Gulf of Suez were also 
signed by CFP-Total, Petrofina, and Conoco. 

As a result of the 1979 Peace Treaty 
between Egypt and Israel, nearly two-thirds 
of the Sinai Peninsula was returned to 
Egypt in 1980. The Sinai coast, or the “oil 
corridor," and offshore areas in the Medi- 
terranean Sea were considered as having 
good potential for oil reserves. The EGPA 
signed production-sharing agreements for 
concessions in both areas—with Conoco for 
a 1,600-square-kilometer tract in Ras Mu- 
hammad, South Sinai, committing $113 mil- 
lion over 3 years; with BP for a 1,200- 
square-kilometer tract in the Mediter- 
ranean-North Sinai Area; with the Interna- 
tional Egyptian Oil Co., an affiliate of Ita- 
ly's ENI, for a 1,200-square-kilometer tract 
in the same area; and with CFP-Total for a 
1,200-square-kilometer offshore Mediterra- 
nean concession. Terms offered by the EG- 
PA allowed the companies to recover their 
costs out of 30% of production for onshore 
areas, and 40% for offshore areas. 
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Contracts and agreements were also sign- 
ed in other areas in Egypt. Agypetco 
(Switzerland-Federal Republic of Germany) 
signed an agreement with EGPA for an 
1,800-square-kilometer concession in the 
Razzak West Area of the Western Desert, 
and a 5,800-square-kilometer concession in 
the Qattara depression in the Northwest 
Desert was awarded to Shell Winning N.V. 
(Netherlands). Other companies who signed 
production-sharing agreements during the 
year with EGPA include Gulfstream Re- 
sources Ltd. (Canada)  Medoil-Mediter- 
ranean Oil and Gas Co., L.K. Exploration, 
Brinco Group (Canada), and Polar Bear Co. 
(Canada). 

Refining.—Around 45% to 48% of Egypt's 
crude petroleum production was refined : 
within the country in six refineries opera- 
ted by three public companies. A small 
amount of petroleum products was import- 
ed in 1980, mainly from Western Europe. 
Egypt planned to increase refinery output 
from 85 million barrels per year to 110 
million barrels per year to keep pace with 
the increase in domestic consumption. 
Egypt's refinery capacities were as follows 
in thousand barrels per year: 


Suez Petroleum Co 


El Nasr Petroleum Co 


Alexandria Petroleum Co C 


Construction continued on the $100 mil- 
lion lube oil complex at the Alexandria 
Petroleum Co.’s refinery. The unit was 
scheduled to produce 54,000 tons per year of 
lube oil, 16,000 tons per year of cylinder oil, 
100,000 tons per year of asphalt, and 11,000 
tons per year of micro wax. 

Work began in 1980 on Egypt’s first 
petrochemical complex, to be located at 
Ameriyah, near Alexandria. The complex is 
scheduled to come onstream in 1982 with an 
annual production capacity of 80,000 tons of 
polyvinyl chloride, 90,000 tons of low- 
density polyethylene, and 50,000 tons of 
high-density polyethylene. Ethylene feed- 
stock was to be imported from Montedision 
of Italy, and in return, Egypt was to supply 
Montedison with sufficient naphtha to pro- 
duce the ethylene needed. The complex was 
owned 75% by EGPA and 25% by Montedi- 
son. Total cost of the complex was estimated 
at $550 million. 


Location Capacity 
S8;öÜ˙—u 8 10,000 
Musturud_____________~_ 25,000 
Tanta 2252605 ee 10,000 
ho | (cy Senn d e eee 8 7,000 
Ameriyhh . ...........—- 15,000 
Alexandria 15,000 


Pipelines.—The second line of the Sumed 
pipeline began operating in September 
1979. Total capacity of the line was 590 
million barrels per year. The pipeline, 
which runs between Suez on the Red Sea, 
and Alexandria on the Mediterranean, op- 
erated at the rate of 1.6 million barrels per 
day in 1979-80. Around 50% of the pipe- 
line's capacity was reserved by seven major 
oil companies. Saudi Arabia continued to 
investigate the possibility of using the 
Sumed pipeline in conjunction with its 
Abqaiq-Yanbu transpeninsular line to facil- 
itate shipping Saudi crude to Western Eu- 
rope. Saudi Arabia would put through up to 
1 million barrels per day starting in 1982, 
but these plans appeared less likely since 
the Arab boycott was imposed on Egypt 
after signing the peace treaty in 1979. 


Physical scientist, Branch of Foreign Data. 

2Where necessary, values have been converted from 
Egyptian pounds (E£) to U.S. dollars ($) at the rate 
E£0.70 = U5$1.00. 
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The Mineral Industry of 
Finland 


By Joseph B. Huvos! 


In 1980, Finland, which is a modest pro- 
ducer of mineral commodities, sustained a 
continued strong growth of the economy, 
with unemployment down to about 4.7% 
and inflation on the rise at about 13.5%. 
The gross national product (GNP) was about 
$50 billion.? The contribution of mining and 
quarrying remained minor, but manufac- 
turing, mining, and quarrying together con- 
tributed about 27% of the GNP. There were 
several noteworthy events in the Finnish 
mineral industry in 1980. Plant commis- 
sionings included the starting of a nuclear 
powerplant, and of a ladle injection steel 


plant. Work was started to raise the capaci- 
ty of several existing plants, including the 


country’s sole ferrochrome plant, the only 


electrolytical copper refinery, copper smelt- 
er, and steel billet treatment plant. Work 
started on the construction of a sulfuric acid 
plant. Exploration for mineral deposits con- 
tinued in many areas, including the Talvi- 
vaara copper-nickel-cobalt-zinc deposit and 
the Luikonlahti talc deposit. Agreements 
were reached to expand domestic apatite 
production and also to expand an iron ore 
pellet project in the Soviet Union near the 
Finnish border. 


PRODUCTION 


Production of mineral commodities in 
1980 and the 4 previous years is shown in 
table 1. 

Volume indices (1975=100) for the pro- 


duction of the country’s mineral industry 
and its industry as a whole are shown in the 
following tabulation: 


Sector 1979 1980° 
Mining and quarrying- _________~_ 126 129 
Nonmetallic mineral processing 103 104 
Iron and steel 168 166 
Nonferrous metals 147 150 
Petroleum refining ... 154 162 
Industrial chemicals 113 111 
All industry. - ~~~ ________ 118 125 

PPreliminary. 


Source: Central Statistical Office of Finland, Helsinki. 
Bulletin of Statistics No. 2. 1981, pp. 8-9. 
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Table 1.—Finland: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980 
METALS 
Aluminum metal, secondary 6.100 7,400 7,000 8,000 8,000 
Cadmium metal, refined - - -------------- 428 527 611 590 581 
Chromium: Chromite: 
ross weight 
Lump ore 239,112 233,129 328,542 257,107 
Concentratte 143, 302 145,131 160,865 152,297 340,952 
Foundry sand ______________- 31,567 23,740 17,559 25,289 
Cr20$ content: 
LUM) OF@ c o ot ond 63,604 62,479 86,078 69,419 NA 
Concentrattee 57, 894 59,939 66,116 66,880 NA 
Foundry sand ______~___ ~~ _- 14,679 11,087 8,200 11,100 NA 
Cobalt: 
Mine output, metal content 1,278 1,227 1,296 1,139 1,035 
Metal, ref ind 892 985 922 1,162 1.151 
pper: 
Mine output, metal content 41,729 46,728 46, 865 41,063 36,918 
Metal: 
Smelter: 
Primary- - - - --------------- 51,516 61,542 53,737 55,300 49,200 
Secondary 9,527 10,563 9,990 9,900 10,000 
T Otel s co cnt oe porno Dre 61,043 72,105 63,727 65,200 59,200 
Refined: 
Primary®_________________- 34,149 32,755 32,719 38,027 30,542 
Secondary®_________________ 4,000 10,000 10,000 10,000 10,000 
Total- ic el 38,149 42,755 42,719 43,027 40,542 
Gold metall troy ounces. _ 26,299 27,392 29,096 28, 325 41, 828 
Iron and steel: 
Iron ore, 5 all types: 
ross weight |. ousand tons. . 1,167 1,141 1,088 1,144 1,172 
Fe contentnt᷑n◻tk”u do— 768 753 712 738 755 
Metal: 
Pig iron do— 1.329 1.763 1.916 2.038 2,054 
Ferroalloys: Ferrochromium do- 40 34 45 49 53 
Steel, crude: 
Ingots 777... haat do____ 1,614 2,171 2,304 2,469 2,488 
Castings | NER 30 29 30 *30 
Semimanufactures, rolled do____ 1,616 1,518 1,804 1,900 1,900 
Lead, mine output, metal content 1,131 628 190 1,000 1,134 
Mercury 3333 76-pound flasks _ 383 630 1,145 1,347 2,170 
Molybdenum melal i ee e Eie 3 m T: 104 114 
Nickel: 
Mine output, metal content |... 6,358 5,837 4,407 5,800 6,531 
Nickel sulfate, metal content 190 223 173 NA NA 
Metal, electrolytic J7J7CC(ͤã 7,624 9,447 7,501 11,460 12,807 
Platinum metal h troy ounces. _ 600 640 640 720 NA 
Selenium metal kilograms_ _ 9,931 11,654 16,830 17,541 17,250 
Silver metall troy ounces_ _ 773,256 812,898 1,068,850 1,027,729 1 429, 581 
Titanium concentrate: limenite: 
Gross weignt 122,600 124,700 131,900 119,700 159,000 
Ti content ____________________ 56,028 56,240 59,750 : 12,026 
Vanadium (V20s): 
Gross weight _____________________ 2,589 3,328 5,007 4,941 5,076 
" Wenn Se a ee 1,450 1,864 2,805 2,768 2,844 
inc: ¢ 
Mine output, metal content ||. _ 61,143 62,856 2,9 51,623 58,433 
esis en Ae Fea cea yy ¾ 8 110,633 137,980 132,935 147,064 146,719 
NONMETALS 
Cement, hydraulic thousand tons_ _ 1,825 1,712 1,704 1,749 1,793 
Peldspar oot 88 68,213 71,890 71,330 67,928 74,089 
AIO oo fe Ee Sie once E E ce ere te 250,000 235,000 194,101 r €200,000 *197,000 
Nitrogen: N content of ammonia . 168,100 131,400 149,900 114,200 70,100 
Phosphates, natural: Apatite _____________ 4,187 2,550 4,218 2,688 137,950 
Pyrite, gross weight 494,118 295,015 215, 765 341,967 321,797 
odium compounds: Sodium sulfate . 63,000 45,000 50,000 45,000 45, 
tone: 
Limestone and dolomite: 
For cement manufacture 
thousand tons_ _ 2,394 2,535 2,287 2,339 2,534 
For lime manufacture do... 462 430 381 439 392 
For sulfite and metallurgical use do- 128 98 81 80 82 
FOP cs OR NONEM do... 1,267 901 1,055 1,241 1,428 
e do- 109 119 145 217 237 


See foot notes at end of table. 
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Table 1.—Finland: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980P 


NONMETALS —Continued 
Sulfur: 
S content of pyrite |. thousand tons 234 130 87 151 144 
Byproduct: 
Of metallurgy FCC do... 283 280 232 263 *260 
Of petroleum do... 25 25 30 30 30 
Total on Let do- 542 435 349 444 434 
)ô· . ³ðÄ28AA2A a ee 148,531 156,584 195,159 267,180 317,901 
Wollaston itte 6,165 8,904 7,688 10,576 8, 782 
MINERAL FUELS AND RELATED MATERIALS 
Peat: 
For fuel une thousand tons 360 600 1.870 1,551 “1,450 
For agriculture and other uses do... 198 231 203 773 820 
Petroleum refinery products 
Gasoline e 42-gallon barrels. — 14,235 15,630 16,737 17,508 NA 
Jet doe MENOR POR ADMI do— 1.554 1.582 1.765 1, 806 NA 
Kerosi ne do— 30 34 29 40 NA 
Distillate ele! do- 23,990 29, 060 26,993 28,000 NA 
Residual fuel oil -_——----------- do- 27,255 27,330 24,707 24,997 NA 
Liquefied petroleum gas do_ _ _ — 1,007 1,163 8468 í 1,188 NA 
Other do- 5,506 8,539 : 8,477 NA 
Refinery fuel and losses do_ ___ 8,203 5,269 4,629 5,035 NA 
l! do- 81,780 88,607 83,328 87,051 NA 


Estimated. Preliminary. Revised. NA Not available. 
1Table includes data available through July 17, 1981. 


TRADE 


Since 1975, exports had fueled the Fin- billion. Finland’s mineral commodity trade 
nish economy, but in 1979 a downturn in 1978 and 1979 are shown in tables 2 and 
started in the trade balance; in 1980 the 3. | 
current account deficit was projected at $1.5 


Table 2.—Finland: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 : 
d pues Other (principal) 
METALS 
Aluminum metal including alloys: 
SOAR ain See aes eee aS 644 (1) T (1) 
Unwroughnt „ 2,652 1,337 _. Sweden 909; Japan 256. 
Semimanufactures _ 38, 580 23,277 NA West Germany 5,377; Denmark 3,763; 
United Kingdom 3,464 
Cadmium metal including alloys, all 
loms eee eei 507 (?) (?) (?) 
Chromium: Chromite _ 364,461 308,847 8,508 Sweden 264,223; France 14,715. 
Cobalt metal including alloys, all forms 853 (2) (2) NA. 
9 metal including alloys: 
A Ab ae al pal p Em 218 521 3 Mainly to Denmark. 
Unwrcusht EH ³˙0 era ary he 17,542 16,893 92 East Germany 5,472; Spain 3,777; 
West Germany 2, 899. 
Semimanufactures____________ 26,865 29,158 2,105 United Kingdom 7 023. Sweden 4, 547; 


France 3, 748. 


and wrought _____ __ troy ounces. _ 4,710 NA NA NA. 
Iron and steel: | 
Ore and concentrate 13,302 NA NA NA. 


See footnotes at end of table. 
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Table 2.— Finland: Exports of mineral commodities —Continued 
. (Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Iron and steel —Continued 


Pigi iron, B similar 
materia 


Ferroalloy ss 
Steel, primary form 


Semimanufactures 
Bars, rods, angles, shapes, sec 


Universals, plates, sheets .... 


Hoop and strip _ _ _ _ _ 8 


Tubes, pipes, fittings s 
Castings and forgings, rough 
Lead: 


Ore and concentrate 
„ including alloys: 


Semimanufacturees 
Platinum- group metals including alloys, 
unwrought and wrought 
troy ounces. . 
Silver metal including alloys, unwrought 
and wrought 
thousand troy ounces. . 
Tin metal including alloys: 


Semimanufactures_ __________-— 
Titanium oxides ______________~— 
Vanadium oxides_______________ 
Zinc: 

Oxides __-_~________________ 

Metal including alloys: 

Scrap ono ha crue 


Other: 
Ash and residue containing 
nonferrous me 


Waste and sweepings of precious 
metals kilograms_ _ 


Base metals including alloys, all forms 


NONMETALS 


Abrasives, n.e.s.: Grinding and polishing 
wheels and stones 


Cement on ecu Ea 
Chalk -anaren a 
Clays and clay products (including all 
refractory brick): 
Crude clays: 
Kaolin 
Other S. es 
Products: 
Refractory including nonclay 
brick: some 
Nonrefractory _______-_- 


See footnotes at end of table. 


1978 


973 
114,952 
42,802 
"191,049 


174,890 
739, 788 
26,815 


797 
2,474 


57,809 
1,799 


2,022 


342 
808 


214 
403 


571 
5,882 


11 


13 


6 
113,605 
65 


1,929 


11,254 
71 


36 
16,665 


65 


114 
714 


¥2,112 
"891 


1979 


3,661 
32,513 
31,735 

163,350 


222,447 
667,929 
33,422 


308 
4,657 


68,278 
3,292 


2,035 


102 
991 


59 
NA 


686 


NA 


501 
129,565 
56 


14,037 


7,031 
21,876 


58 
217,547 


(5) 


(5) 
(5) 


132 
2,405 


United 
States 


Destinations, 1979 
Other (principal) 


West Germany 2,702. 
i^ ,851; Spain 7,100; Sweden 


Sweden 11 ,118; France 6,463; West 
Germany 5, 478. 

Sweden 585 950; United Kingdom 
48,716; West. Germany 33,028. 


West Germany 41,099; U.S.S.R. 
37,845; Sweden 21,246. 

West Germany 150,050; Sweden 
93,599; Denmark 57,458. 

Sweden 13 827; West Germany 8,143; 
U.S.S.R. 3, 9 10 

East German 

Sweden 2, 010, Ù. 8. S. R. 1,245; Norway 


591. 

Sweden 32, yi U.S.S.R. 12,008; West 
Germany 54 58. 

Sweden 1,754; Hungary 492; West 
Germany 24 249 

Mainly to West Germany. 


All to Sweden. 
iru 305; Denmark 297; Sweden 


Austria 49; Sweden 3. 
NA. 


Norway 632. 


Norway 59. 
France: 2,004; United Kingdom 1,033; 
West Germany 92. 


Q) 


($) 
United Kingdom 11. 


United Kingdom 
United Kingdom 41 218 Netherlands 


14,741; Sweden 14, 527. 
NA. 


Sweden 1,938; Denmark 790; West 
Germany 529. 


United Kingdom 3,065; Sweden 2,307; 
Denmark 990. 

United dom 288; West Germany 
246; Sweden 131. 


NA. 
Sweden 141,054; U.S.S.R. 45,837; 
$ "d igeria 23,464 


NA. 
NA. 


NA. 
U.S.S.R. 1,458; Sweden 538. 
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Table 2.—F inland: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 
NONMETALS —Continued 
Diamond, all grades carats_ _ 


Diatomite and other infusorial earth _ _ _ 
Feldspar, leucite, nepheline syenite _ _ 
Fertilizer materials, manufactured: 


LiB oec 
Precious and semiprecious stones, except 
diamond: 


Sodium and potassium compounds, n.e.s.: 
Caustic 
Stone, sand and gravel: 
ension stone 


Gravel and crushed rock 
Limestone except dimension 
Quartz and quartzite ~~ 
Prey excluding metal-bearing — _ _ _ — 


ur: 
Elemental, all form 
Sulfuric acid_ 
Talc and steatite, soapstone, pyrophyllite 
Other: 


Slag, dross, and similar waste, not 
me ing: 
From i iron and steel manufacture 
1 of asphalt, asbestos 
d fi EE cements, an unfired 
nonmetal 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black 
Coke and semicoke _ - -- --------—- 
Hydrogen, helium, rare gases 


kilograms_ _ 
Peat including briquets and litter 


Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels.. _ 
Kerosine____________~— do____ 
White spirit do... 
Jet fuel do- 
Distillate fuel oil do... 
Residual fuel oil L do____ 
Lubricantse_ ~~ ________ do- 
her: 

Liquefied peo um gas- do- 
Mineral jelly and wax do— 

Nonlubricating oils_ _ do 
Petroleum coke, bitumen, bitumi- 
nous mixtures do 


TRevised. NA Not available. 


1978 


11,750 
8 
54,082 
41,149 
7 


123,117 
120,542 


318 


1,666 

1 

52 

3 
101,309 
134,473 
11,103 


1,086 
90,846 


8 
113,128 
21,609 
6,254 


30 
13 


1,400 


1979 


NA 


5122,354 


NA 
NA 


5,768 


United 
States 


Destinations, 1979 
Other (principal) 


Mainly to India. 
NA 


All to East Germany. 
Venezuela 41,012; China, mainland 
„500; Thailand 22,054. 


NA. 
Hong Kong 81. 
NA. 


Italy 73,407; France 34,969; West 
rmany 14.993. 
NUM 47,268; U.S.S.R. 5,147. 


NA. 
Saudi Arabia 3,395. 


Sweden 39,353; United Kingdom 
36,693; West Germany 14,485. 


U. = S. ^d 2,453; Norway 1,417; Sweden 


Mainly to Norway. 


NA. 
N ene anes 9,808; United Kingdom 


Sweden 3,290; Netherlands 523; 
United Kingdom 207. 

Mainly to Denmark. 

NA. 

NA. 

Sweden 1,067; U.S.S.R. 82. 

Sweden 2,078; West Germany 319; 
United Kingdom 259. 

U.S.S.R. 55; Nigeria 45. 


Mainly to Cuba. 

NA. 

NA. 

U.S.S.R. 22; Sweden 2. 


1 Aluminum scrap, if any, is included in “Other: Ash and residue containing nonferrous metals.” 
2 Exports, if any, of metallic cadmium, cobalt, and tin in any form (except tin scrap) are included in “Other: Base metals 


including alloys, all forms 


3 Quantity not available; exports valued at $389,000, mainly to West Germany and the United Kingdom. 
4 Quantity not available; exports valued at $4,932, 000, mainly to Sweden and West Germany. 
5 Exports, if any, of chalk, crude clays, diatomite, feldspar, leucite, nepheline syenite, limestone, quartz, talc, steatite, 


soapstone, and pyrophyllite, are included in “Other: ‘Crude.’ 


$ Quantity not available; exports valued at $499,000, mainly to the United Kingdom and West Germany. 


? Quantity not available; exports valued at $569,000, mainly to the United States. 
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Table 3.—F inland: Imports of mineral commodities 
(Metric.tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 n 
z pons Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 265 4,495 NA West Germany 2,548; United King- 
dom 938; Denmark 836. 
Oxide and hydroxide. - - - ------- 24,333 NA NA NA. 
Metal including alloys: 
Serap s m ee m 8 13 3,849 1,832 Naway e 673; 5 544: West 
Unwrou ght 121,711 24,891 154 U 3 = R. 9, R. 9.100, W Tiny 5,075; 
Semimanufactures . _ 24,410 32,243 328 ogee prd Norway 3,988; West 
Germany 3.821. 
Antimony metal including alloys, all 
forme nu osea ien ease Sane 39 (7) à () 
pery ium metal including un all 
formwme kilograms_ — 100 (1) @)  (! 
Cadmium metal including alloys, all 
OF S e 8 do... 13,300 (1) (5 0) 
Chromium; oxide and hydroxide. - _ - - - 296 NA NA NA. 
Oxide and hydroxide- - - -------- 15,252 NA NA NA. 
Metal including alloys, all forms 306 (1) à (1) 
Mopper: 
and concentrate 4,192 24,706 NA * 10,794; Norway 6,215; Ireland 
Sulfate - ˙ð.ü A eS 368 NA NA NA. 
Metal including alloys 
); ie ee 366 1,002 847 Sweden 70. 
Unwrought. - ------------ 14,333 12,392 NA West Germany 5,600; U.S.S.R. 5,004. 
Semimanufacturess 7,859 9,874 70 Sweden 4,214; West Germany 2, 215; 
United Kingdom 1 „558 
Gold metal, unworked or partly worked 
troy ounces. _ 67,333 NA NA NA. 
Iron and steel: 
Ore and concentrate, except roasted 
pyrite thousand tons 1.530 1.791 si — 1,206; U.S.S.R. 349; Norway 
Metal: 
Scrap cn . -= 22,832 88.213 15,250 U. HE .S. Tb ,202; his Germany 6,880; 
ni 
Pig iron including cast iron 2,212 14,364 e 50326 oe > ,610; weden 5, 002; Canada 
Sponge iron, powder, shot 4,303 5,388 __ Sweden 2,409; United Kingdom 1,114; 
Czechoslovakia 595. 
Ferroalloy ss 33,030 47,437 er norway t t ,886; U.S. S.R. 11 ,993; 
reece 
Steel, primary form 713,645 1813  ^.. Sweden 874; West Germany 873. 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
Hong s uae T156,223 214,240 11 Sweden 67,494; West Germany 
30,862; Norway 19,741. 
Universals, plates, sheets T119,252 127,422 1,772 West Germany 26,688; Sweden 
19,006; Czechoslovakia 18,431. 
Hoop and strip_________ 721,390 25,852 NA Sweden 8, 694; West Germany 6,851; 
United om 5,201. 
Rails and accessories 2,152 2,488 -- Sweden 832; igium-Luxembourg 
812; West. Germany 616. 
7ö§ö;— cand tnnak 115,829 18,486 156 Sweden 6,061: Franca 4,033; United 
Kingdom 2, 376. 
Tubes, pipes, fittings |... 190,407 103,314 52 West Germany 29,045; United King- 
dom 16,765; Sweden 10,118. 
Castings and forgings, rough 11, 263 1,906 __ Sweden 645; West Germany 524; 
Switzerland 295. 
Lead: 
$1 aso oes ens a 152 NA NA NA. 
Metal including alloys 
nwrought. - ------------ 12,332 16,306 -- U.S.S.R. 1,110; Sweden 6,972; West 
Germany 930. 
Semimanufactures 637 5268 NA West Germany 252; Denmark 216. 
. metal including alloys, all 
67777; ĩͤ E es 89 (1) 6) () 
ese 
Ore and concentrate 19,737 18,916 NA China, mainland 1,400. 
G oe he rus ,068 NA NA NA. 
Mercury -------- 76-pound flasks_ — 316 NA NA NA. 
Mog onun 
and concentrate 40,111 NA NA NA. 


Metal including alloys, all forms 
See footnotes at end of table. 
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Table 3.— Finland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Nickel: 
Ore and concentrate 


iir es including alloys: 


Unwroughgt 
Semimanufacturess 


Phosphorus, elemen ta 
Platinum- group metals including alloys, 
unwrought and wrought 
troy ounces. - 
Silver metal including alloys, unwrought 
and wrought 
thousand troy ounces. . 
Silicon, elementall 
Tin metal including alloys: 
Serap oo mee mei EE 
Unwrouggnt 


Semimanufacturess 


Titanium: 
Ore and concentrate 


Tungsten: 
and concentrate 
Metal including alloys, all forms 
Zinc: 
Ore and concentrate 


Metal i luding all 

etal inclu oys: 
Blue powder -~ -- --------—- 
Unwrought_ - ------------ 


er: 
Ores and concentrates 
Ash and residue containing 
nonferrous metals 
Metals: 
Metalloids _____________~_ 


metals 
Base metals including alloys, all 
forms, n.e.s ------------ 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, natural 
corundum, 
Dust and powder of precious and semi- 
precious stones, except diamond 
kilograms_ — 
Grinding and polishing S heels a and 


Clays and cla roducts including all 
refractory brick k 


Crude AR 
Kaolin - - ------------ 
Other 9 ⁵ 8 
Products 
Refractory including nonclay 
brick _------------ 


Nonrefractory |... 

Cryolite and chiolite —- - ----------- 
iamond: 

Gem, not set or strung____ carata - 

Industria! „ do- 


See footnotes at end of table. 


1978 


6,399 
95 

($) 

29 
169,199 
347 


459 
197 


671 
3,067 
860 


330,644 
22,436 


149,626 
111, 427 
37 


21.050 
11,650 


1979 


21,968 


1.176 
2.846 
66 
NA 
(à 
(3) 
NA 


NA 
302 


105 
NA 
NA 


NA 
0) 


146,816 
NA 


NA 
1,810 


1,000 
NA 
NA 

3,150 
NA 
NA 

1693 


59,575 
18,771 
(5) 


(ê) 
(7) 


United 
States 


NA 


885 
1,515 
16 


Sources, 1979 
Other (principal) 


Qi d 14,798; Canada 3,882; France 
3,288. 


“nieg Kingdom 137; Netherlands 
U.S.S.R. 681; Canada 570. 

Wost Germany 27; United Kingdom 
NA. 


(2) 

(3) 

NA. 

NA. 

United Kingdom 69; West Germany 


55; Denmark 51. 
iam Kingdom 60; West Germany 


NA. 
NA. 


NA. 
() 


Denmark 71,229; Peru 38,614; 
N iem 32,307 


NA. 
En 526; West Germany 224; Poland 
Non Sweden s 688; i Kingdom 85; 

en 


NA. 

Philippines 773; United Kingdom 85. 
NA. 

NA. 

West Germany 85;! Sweden 62.? 


NA. 


NA. 


Austria 531; Sweden 330; West 
Der many 298. 
Canada 778. 


Č) 
(5) 
Denmark 2,659; United Kingdom 953. 
(°) 


NA. 
NA. 


nited Kingdom 17,618; 58 
uri 427; West German 
USSR. 6,832; Denmar L 2108; Italy 


(5) 


($) 
u 


See footnotes at end of table. 
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Table 3.—Finland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 ; 
d 9 Other (principal) 
NONMETALS —Continued 
Diatomite ------------------- 1,295 (5) (5) G) 
Feldspar, leucite, nepheline syenite .. — 1,917 (5) (5 () 
Fertilizer materials: 
Crude, phosphatic 492,806 672,527 85,821 Senegal 262,505; Morocco 135,168; 
Algeria 97,047. 
Manufactured: 
Nitrogenous ____________- 31,609 27,403 Norway 10,165; U.S.S.R. 6,781; 
Sweden 5,011. 
Phosphatic____________- — 204 256 = A. 
Potassi - - - -- ---------—- 243,382 300,015 EE U.S.S.R. 122,914; East German 
100,132; ; West Germany 63,746. 
Other including mixed 1,286 1,279 a Belgium-Luxembourg 614; Sweden 
Ammonia _____~_____-~~-_-- 103,767 NA NA NA. 
FlUOréDRE-.— —— N h 2,204 (5) (5) (5 
Graphite, natura 104 (5) (5) (5) 
Gypsum and plasters ------------ 83,558 NA NA NA. 
NNO "ER 17 8 NA NA. 
Magnes ite 7,176 (5) (5) 65 
Mica, all form 270 (5) (5 G 
Pigments, mineral: Iron oxides, processed 2,871 NA NA NA. 
Precious and semiprecious stones, except 
diamond: 
Natural kilograma. .. 2,082 (3) 
Manufactured do- 83 (9) 
Salt excluding br ine 547,251 659,660 NA Netherlands 405,829; East Germany 
70,077; Poland 47,050. 
Sodium and potassium compounds, n. e. s.: 
Caustic soda _ - - -—------------ 72,419 NA NA NA. 
Caustic potash ______________ 47 NA NA NA. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 1,331 1,367 NA Italy 441. 
Worked - - - ------------- 359 892 Ls Italy 136. 
Dolomite. ____________-_-__ - 17,540 (5) (5 (8) 
Gravel and crushed rock... 5,204 4,006 — Sweden 2,135; Norway 1,046. 
Limestone excluding dimension 627,693 (5) (5) (5) 
Quartz and quartzitee ---- 216 (5) (5) (5) 
Sand excluding metal-bearing . ...... 106,037 71,250 NA Belgium-Luxembourg 34,310; Norway 
17,827; Denmark 9,224. 
Sulfur: 
Elemental: 
Other than colloidalll 26,580 42,132 NA yy 21,437; Sweden 10,629; Poland 
Colloidaaall!l!l 1,859 NA NA NA. 
Sulfuric acid, oleum - - ----—----- 69 NA NA NA. 
Talc, steatite, soapstone, pyrophyllite .... 656 (5) (5) (5) 
er: 
e oe 1,800 5588618 21,381 ri Pingdom 412,045; Norway 
Slag, dross, and similar waste, not 
metal-bearing: 
From iron and steel manufacture 7,581 28,464 -— Sweden 23,151; Norway 5, 
Slag and ash, ness 550 NA NA NA. 
Oxides e and hydroxides of strontium, 
magnesium, barium - - --- - 1,245 NA NA NA. 
Building materials oe asphalt, asbes- 
tos, and fiber cement, and unfired 
nonmetals, JJ AAA 4,453 6,449 eE Denmark 3,039; Norway 1,449; 
United Kingdom 831. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 414 NA NA NA. 
Carbon black ___——------------- 7,338 NA NA NA. 
Coal, all grades including briquets 
thousand tons 4,189 4,771 NA Poland 4,013; U.S.S.R. 742. 
Coke and semicocke do 930 1.263 -. U.S.S.R. 136; West Germany 365; 
Poland 100. 
Gas, hydrocarbon, natural 
million cubic feet. 29,996 30,721 MN All from the U.S.S.R. 
Hydrogen, helium, rare gases 862 NA NA NA. 
Peat including peat briquets and litter 6,924 NA NA NA. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels_ . 76,851 93,580 NA U.S.S.R. 54,067; Saudi Arabia 15,278; 


Iran 10 289. 
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Table 3.—Finland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 
ERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products: 
Gasoline 
thousand 42-gallon barrels 237 
Jet fuel _. do. __ 14 
Keros ne do— 3 
White spirits do— 67 
Distillate fuel oil do. ..- 10,686 
Residual fuel oil Osi 9,171 
Lubricants _ .____._- 0225.5 689 
Other: 
Liquefied petroleum gas 
do____ 133 
Mineral jelly and wax 
do____ 114 
Nonlubricating oils ..do.. _ .. _ 53 
Bitumen and bituminous 
mixtures do... 352 
"n Pueh coke, petroleum ; 
Mineral tar and ‘other coal-, Deirolbums 
or gas-derived crude chemicals... 331 


P ace NA Not available. 


Sources, 1979 
1979 : 
s Other (principal) 
150 NA Ne aeriana 96; Denmark 15; Sweden 
NA NA NA. 
20 NA U.S.S.R. 17; United Kingdom 3. 
NA NA NA. 
10,128 Mainly from U.S.S.R. 
10,170 Ac: 
764 35 United om 239; Netherlands 
146; U. 8. R. 112. 
133 -—- Mainly from U.S. S. R. 
121 NA West Germany 58; U. S. S. R. 28; 
United Kingdom 13. 
NA NA NA. 
388 1 Netherlands 177; Denmark 167. 
8 NA United Kingdom 5; West Germany 3. 


NA NA NA. 


a ee if any, of metallic antimony, beryllium, cadmium, cobalt, magnesium, molybdenum, and tungsten are 
SO uded 


in “Other: Base metals including alloys, all forms.” 


Quantity not available; imports valued at $697,000, mainly from the United Kingdom and Sweden. 
Quantity not available; imports valued at $6,785, 000, mainly from the United Kingdom, Sweden, and West Germany. 


,Less than 1/2 unit. 


Mines syenite, fluorspar, graphite, m 
soapstone, and pyrophyllite are included i in “Other: Crude.” 


rts, if any, of barite, witherite, crude natural borates, chalk, crude clays, cryolite, chiolite, feldspar, leucite, 
esite, crude mica, dolomite, limestone, quartz, q 


uartzite, talc, steatite, 


Quantity not available; imports valued at $6,069,000, mainly from Belgium-Luxembourg, the United Kingdom, and 


Switzerland. 
"Quantity not available; imports valued at $175,000. 


3Quantity not available; imports valued at $351,000, mainly from Switzerland and West Germany. 
Quantity not available; imports valued at $449,000, mainly from the United States and Switzerland. 


COMMODITY REVIEW 


METALS 


Chromite.—Work started in 1980 to raise 
from 50,000 tons per year to 60,000 tons per 
year, the production capacity of the ferro- 
chrome plant at Outokumpu Oy's Tornio 
works, located at the head of the Gulf of 
Bothnia. Construction is to be completed by 
the end of 1981. The quantity of ferro- 
chrome available for sale is to decline, 
because of the increased demand in the 
stainless steel works. Company plans called 
for a doubling of stainless steel output in 
the 1980's from the present 140,000 tons per 
year. In 1980, preliminary figures for ferro- 
chrome production were about 52,000 tons, 
and for rolled speciality steels, 76,000 tons. 

In 1980, Outokumpu Oy remained the 
country’s only chromite producer, with 
mines located at Kemi at the head of the 
Gulf of Bothnia. Under exploitation were 


the Viia ore body and the Elijárvi open pit. 
The company's ferrochrome plant and 
stainless steel plant were nearby at Tornio. 

Cobalt and Molybdenum.—Outokumpu 
Oy decided to raise cobalt output at its 
Kokkola works on the west coast to 1,350 
tons in 1981; 1980 production was about 
1,200 tons. The increase was a result of an 8- 
year contract to buy residues from the 
Democratic Republic of Germany's Mans- 
feld copper smelter, which contain cobalt 
and molybdenum among other metals. Most 
of the cobalt product is to be exported, half 
of it to the United States. Finland's domes- 
tic consumption of cobalt was only 10 tons 
per year. 

Copper, Nickel, Lead, and Zinc.— 
Exploration and process development work 
was started by Outokumpu Oy at the Talvi- 
vaara copper, nickel, cobalt, and zinc depos- 
it near Sotkamo, near the center of the 
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country. Other major investment goals of 
the company were centered on the Pori 
plant on the west coast and the converting 
section of the Harjavalta smelter nearby. In 
Pori, capacity of the electrolytical copper 
refinery is to be expanded from 45,000 to 
56,000 tons per year, the quantity of drawn 
products (wire) is to be expanded from 
28,000 to 43,000 tons per year, rolling capac- 
ity is to be expanded from 16,000 to 20,000 
tons per year. 

In 1980, Outokumpu Oy’s production of 
copper cathodes was about 41,000 tons, and 
the total of copper semiproducts was 51,500 
tons. Production of nickel cathodes was 
about 12,800 tons, and zinc production was 
146,000 tons. 

In 1980, Myllikoski Oy, a paper manu- 
facturing company, continued to produce 
copper ore at its Luikonlahti Mine, located 
near the Outokumpu Mine near the south- 
east border. The company increased pros- 
pecting activities for copper ores during the 
year. The Suomen Talkki Co. produced 
4,400 tons of nickel concentrate during 
1980, as a byproduct of the company’s talc 
production. 

Iron Ore.—In November 1980, an agree- 
ment was reached on the second and third 
stages of the Kostamus cooperative project 
in the U.S.S.R., signed during President 
Kekkonen’s trip to Moscow. Stage 1, signed 
earlier, was to be completed in 1982. The 
agreement is to have a significant impact on 
Finnish-Soviet bilateral trade, and is to 
involve a value of $750 million and approx- 
imately 3,500 Finnish workers. The capacity 
of the mining industry complex will be 
expanded from 3 million to 9 million tons of 
iron ore pellets per year, and a town for 
9,000 inhabitants will be built. The Finnish 
contractor, Finn-Stroi Oy, expected the fi- 
nal agreement with its Soviet counterpart, 

V. O. Promashimport, early in 1981. Indi- 
rectly the project employed 20,000 people in 
Finland, because 90% of the contract was 
covered by Finnish raw materials, machin- 
ery, and equipment. The Kostamus project, 
located 60 miles from the Finnish border 
town of Kainuu, was also important to 
Finland in alleviating the high unemploy- 
ment (14%) in this area, because workers 
could commute across the border to their 
jobs. The unemployment rate was expected 
to fall to 11% during the life of the project. 

Production of iron ore at Rautaruukki 
Oy’s Rautavaara Mine in the north did not 
change significantly in 1980 and was 
288,000 tons, but the Otanmäki Mine in 
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central Finland increased production by 
approximately 15% to 522,000 tons. The 
company continued its 3-year-old project for 
mapping the country’s iron ore deposits, 
which is being conducted in cooperation 
with the Finnish Geological Survey and 
Soviet experts. | 

Iron and Steel.—Ovako Oy decided to 
raise the share of special steel billets from 
20% of its output to 30% of output by 1982. 
Speciality steel produced included high car- 
bon and welding quality steels, cold heading 
grades (containing boron), and spring steels, 
mainly silicomanganese, as well as heat 
treatment steels for the engineering indus- 
try. As part of the expansion, the company 
has completed a ladle injection plant, and is 
to increase capacity of its billet treatment 
facilities. 

Outokumpu Oy, the country's principal 
stainless steel producer, a Government- 
owned company, took over Oy Ja-Ro AB, 
formerly part of Oy Wilh. Schauman AB. 
Ja-Ro's activities are said to be unaffected 
by the takeover, and the company is to 
remain a separate company. The company 
bought most of its steel from Outokumpu 
Oy's Tornio works in northern Finland, and 
produced longitudinally welded stainless 
pipes and fittings, as well as vessels and 
tanks. Outokumpu Oy also bought the Goth- 
enburg, Sweden-based steel importer, trad- 
er, and stockholder, Lennart Sjóstedt AB, 
and will rename it Outokumpu Svenska 
AB. The company has offices in Oslo and 
Paris. 


NONMETALS 


Apatite.—In 1980, Rautaruukki Oy con- 
tinued prospecting and pilot-plant work at 
its Sokli apatite deposit in Kuopio Province. 
According to the company, evaluation of the 
project was making good progress. 

Contracts were signed between two 
Government-owned companies, Outokumpu 
Oy and Kemira Oy, for the delivery of 
pyrite. Outokumpu's Pyhásalmi Mine, in 
central Finland, was to supply 5 million 
tons of pyrite concentrate over a period of 
15 years, which will be used for the produc- 
tion of sulfuric acid at Kemira's Siilinjarvi 
fertilizer plant, where the company’s sulfu- 
ric acid capacity is to be raised from 300,000 
to 500,000 tons per year. Until completion of 
the Siilinjarvi sulfuric acid plant expansion, 
the balance of sulfuric acid used is to be 
produced by the existing Kokkola plant on 
the west coast. According to the contract, 
phosphate rock mining operations at 
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Kuopio, central Finland, are to be expand- 
ed. Production of apatite concentrate is to 
be increased from the current level of 
210,000 tons per year to around 500,000 tons 
per year. At present, the concentrate con- 
taining 36% P.O; is produced from 2 million 
tons of ore containing 4% POs. 

Industrial Minerals.—In 1980, Oy Lohja 
AB produced 1.2 million tons of dolomite 
limestone, 78,000 tons of burnt lime, and 
604,000 tons of cement. Oy Partek AB pro- 
duced 3 million tons of dolomite limestone, 
mainly for cement and lime, at six loca- 
tions: Pargas, Villmanstrand, Kolari, Vim- 
peli, Siikainen, and Ankele. .Kemira Oy 
produced 10,000 tons of calcite concentrate 
as a byproduct of its apatite process. 
Myllikoski Oy produced a byproduct talc 
concentrate at its Luikonlahti copper mine 
which is used by the company as a paper 
filler. Rauma-Repola Oy produced 200,000 
tons of dolomite and 20,000 tons of quartz- 
ite. 

Paraisten Kalkki Oy remained the coun- 
trys largest cement producer, with three 
cement plants with a total capacity of 1.85 
million tons. The plants were located at 
Pargas, south coast, Lappeeranta in south 
east, and Kolari in Finnish Lappland. 


MINERAL FUELS 


In 1980, Finland remained about 85% 
dependent on imported fuels, mostly crude 
oil, natural gas, nuclear fuel, coal, and coke. 
A major share of the crude oil and all 
natural gas was imported from the Soviet 
Union. Domestic fuel production was main- 
ly hydroelectric power, peat, fuelwood, and 
industrial waste. 

Nuclear Power.—Operations started at 
the second 660-megawatt electrical unit of 
the nuclear powerplant of Teollisuuden Voi- 
ma Oy, located on the west coast at Olkiluo- 
to Island, 13 kilometers north of Rauma. 
The plant was built by the AB Asea-Atom 
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(Sweden) and the Tyéyhtyma Jukola Con- 
sortium (Finland). 

Construction continued at the second 440- 
megawatt electrical unit of the nuclear 
powerplant of Imatran Voima Osakeythió 
(IVO), located at Loviisa, about 80 kilome- 
ters east of Helsinki. 

IVO has plans to build a third nuclear 
powerplant of 1,000 megawatt electrical of 
the Soviet VIS Atomenergoexport type in 
the general area of Helsinki. The plant 
would also provide about 1,000 megawatt of 
heat for long-distance space heating in the 
area. 

Peat.—Vapo, the Finnish State Fuel Cen- 
ter, reported that production of peat in 1980 
exceeded 6 million cubic meters. The peat 
bogs in production this year exceeded 23,000 
hectares, while individuals owned and 
exploited 3,000 acres. The goal is to produce 
eventually 20 million cubic meters of peat. 
The Haukineva peat-coke plant, in south- 
west Finland, resumed operation at the rate 
of 100 tons of briquettes daily, for supplying 
private consumers. 

Petroleum and Natural Gas.—Neste Oy, 
the Government-owned oil company, agreed 
to continue refining crude oil for Sweden 
during 1981 and 1982, at the rate of 1.5 
million tons per year. Neste Oy had a total 
oil refining capacity of 15 million tons, 
located at Naantali on the west coast and at 
Porvoo on the south coast. Most of the 
country’s oil imports and all its gas imports 
came from the Soviet Union pipeline. Dur- 
ing the past 2 years, the price of oil was said 
to have increased well over twofold, but 
industrial exports to the Soviet Union could 
balance most of Finland’s trade debts. 


1Physical scientist, Branch of Foreign Data. 

Where necessary, values have been converted from 
Finnish markka (Fmk) to U.S. dollars at the rate of 
Fmk4.11 = US$1.00 in 1980. 
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The Mineral Industry of 
France 


By Roman V. Sondermayer! 


France produced moderate quantities of 
minerals and was also an important proces- 
sor of imported crude mineral commodities, 
including petroleum, during 1980. In some 
regions the mineral industry was a signifi- 
cant economic factor that provided employ- 
ment and was essential for the well-being of 
the population. Some mines in France re- 
mained operational for social reasons dur- 
ing 1980. 

The most prominent minerals and metals 
produced in France during 1980, with pro- 
duction expressed as approximate percent- 
age of the world totals, were arsenic, 18.3; 
gypsum, 8.0; fluorspar, 5.9; and diatomite, 
3.2. With the reorganization of France's 
Government agencies dealing with minerals 
and energy completed in 1979, the Govern- 
ment started to implement its policy more 
forcefully than in the past. 

There were four basic ingredients in this 
policy: (1) To develop domestic resources, 
starting with a thorough inventory to devel- 
op information on known resources and to 
locate new deposits; (2) to improve recovery 
and utilization of materials; (3) to increase 
the security of foreign supplies by encourag- 
ing French involvement, both governmental 
and private, in foreign production, and by 
diversifying sources; and (4) to establish and 
maintain a raw materials stockpile. The 
policy is administered by the Ministry of 
Industry through its General Direction for 
Energy and Raw Materials, which com- 
prises a number of operating agencies, nota- 
bly the Bureau de Recherches Géologiques 
et Miniéres (BRGM). 

In 1975, the Ministry of Industry put into 
practice a plan to inventory French domes- 
tic resources of nonferrous metals and other 
minerals. Its Comite de l'Inventaire du 
Territoire Metropolitain spent 142 million 


francs on this in 1975-79, and in Guyana 
about 38 million francs were spent for a 
similar purpose by the overseas section of 
the Counseil General des Mines. A forerun- 
ner of the plan was the so-called Copper 
Plan, started in 1973, which was the Gov- 
ernment's first strong interest in minerals 
supply. 

Since 1975, a number of programs have 
been implemented to economize on the use 
of raw materials (not only metals), to pro- 
mote new and more economical products, 
and to improve primary and secondary 
recovery of metals. These programs include 
some of the steps taken under the Copper 
Plan and other metals plans. 

France tries to ensure supplies of miner- 
als from abroad by direct investment in 
foreign minerals industries; by political sup- 
port of French minerals interests abroad; by 
rendering various services, such as explora- 
tion mapping and technical assistance; by 
education of foreigners in French educa- 
tional institutions; and by providing easy 
credit terms for purchase of French know- 
how and equipment. Both BRGM and pri- 
vate companies act as instruments of this 
policy. 

In 1975, a start was also made on a 
minerals stockpile. A provision was inserted 
in the budget to provide 250 million francs 
(about US$50 million) to provide an average 
of a 2-month supply to supplement industri- 
al stocks. No details of actual stockpile 
materials were released, but it was reported 
that most important were silver, platinum, 
diamonds, phosphate, zirconium, titanium, 
and cobalt. 

In 1980, the Caisse Francaise des Ma- 
tieres Premieres (CFMP) was constituted to 
finance a national precautionary stockpile 
(stock national de precaution) About 1.6 
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billion francs were to be spent by the end of 
1981. The CFMP retains control, but financ- 
ing comes from the existing Caisse Natio- 
nale de l'Energie, and physical manage- 
ment of the stockpile is by the Groupement 
d' Importation des Metaux, an industry 
association. 

It is important to note that the French 
stockpile is conceived primarily as a peace- 
time instrument, to ensure continuous sup- 
plies at regular prices to French consumers. 
It is of course intended as a defense stock- 
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pile in wartime. 

Principal events in the mineral industry 
during 1980 included the discovery of two 
possible antimony deposits, the preparation 
for opening a small antimony mine in 
Finisterre, the discovery of a deposit of 
complex sulfide ores in Morbihan, the com- 
missioning of two oxygen converter plants 
by Usinor, the beginning of tungsten and 
tin production in the Ille-et-Vilaine, and the 
startup of a new plant for beneficiation of 
andalusite in Glomel. 


PRODUCTION 


Table 1 shows the latest figures on 
French mineral production. Both private 
companies and the Government, through 
state-owned corporations, produced miner- 


als at home and abroad. BRGM was an 
important instrument of the Government in 
ensuring raw materials for the French econ- 
omy by exploration and ventures abroad. 


Table 1.—France: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980P 
METALS 
Aluminum: 
1 gross weight thousand tons - 2,330 2,059 1,978 1,970 1,892 
umina: 
Pudè nn Se ee es do- 1,184 1,242 1,221 1,238 1,339 
- ne JJ A oe Ne do- 1.020 1.081 1,056 1,069 1,173 
e 
Primar do ... 385 7399 391 395 432 
Secondary _______________ do- 133 7143 155 161 170 
Antimony metal, smelter- ---—------------ 4,500 4,562 5,162 5,631 “5,700 
Arsenic, White 7,278 6,043 r 65.950 r 65,550 “5,300 
Bismuth:? 
Ore and concentrate, metal content 
kilograms_ _ 100,000 73,000 90,000 45, 000 48, 000 
M AA 86 do— 63,000 52,000 (3) (3) e 
Cadmium metall 532 790 694 689 791 
romium metal__________~__ ~~ _______ 847 NA NA NA NA 
Cobalt metal (including powder) |... 793 852 905 771 e900 
Copper: 
Mine output, metal content T188 T128 600 400 500 
Metal: 
Blister, secondary --------------- 2,200 5,300 3,200 5,000 7,300 
Refined: 
p eh 19,296 22,331 20,672 22,000 23,000 
Secondary _________________ 20,032 22,708 20,628 23,350 23,300 
%% ³ ³ A 39, 328 45,045 41,300 45,350 46,300 
Gold mine output, metal content _ troy ounces_ _ 61,022 50,444 59,640 54,109 *50,000 
Iron and steel: 
Iron ore and concentrate: 
Gross weight ||... thousand tons_ _ 45,181 36,630 33,454 31,627 28,980 
M ian content do— 13,792 11.050 10,310 9,800 9,063 
etal: 
Pig tón cnet e LAC do... 18,657 17,884 18,100 18,966 18,670 
Ferroalloys: 
Blast furnace: Spiegeleisen and 
ferromanganese |. .... do.... 367 373 397 449 480 
Electric furnace: 
Ferromanganese |... do- 12 21 19 13 20 
Ferrosilicon -- -------- do... 231 241 199 212 251 
Silicon metal do- 41 43 42 55 45 
Ferrochrone do— 101 1101 93 95 87 
Other... ote do- 1113 1127 130 143 123 
Totalt ____--------- do- 1871 "906 880 1,027 1,012 


See footnotes at end of table. 
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Table 1.—France: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity 1976 1977 1978 1979 1980P 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Steel ingots and castings 
thousand tons 23,221 22,094 22,841 23,360 23,116 
isai Semimanufactures do____ 23,232 122,097 22, 841 23, 360 20,998 
ad: 
Mine output, metal content 130,738 131,481 32,500 29,467 28,800 
Metal, refined 
CCC 11 18,410 1126, 150 125,890 129,050 126,822 
Secondar inn 17,400 18,320 25,450 30,800 4,228 
Antimonial lead (Pb content 52, 900 56,930 79,200 84,200 12,936 
Totäl Los Lr c a en 7188,710 1201, 400 230, 540 244,050 233,986 
Magnesium metal including secondary ___-_-_-_—_ 18,035 8,682 8.500 9,040 9,300 
Nickel metal, Ni content of N products 
, 9 5 nickel, ferronickel, nickel oxide) 12,313 10,279 7,750 3,320 9,800 
ilver: 
Mine output, metal content 
thousand troy ounces. . 72,121 3,004 2,155 2,408 2,373 
Metal, Ag content of final smelter products 
4808 3,677 7,060 6,665 7,428 e7 400 
Tin, smelter output of solder and other alloys, 
secondary________________________ 11,095 9,500 9,000 9,110 *9,200 
Tungsten concentrate, metal contentt 633 653 608 590 *600 
Uranium: 
Mine output, metal content |... _ T2 201 r2 472 2,574 2,771 2,900 
T" Chemical concentrate, UsOs equivalent 12,926 13,225 2,921 eg, 000 eg, 200 
inc: 
Mine output, metal contentt _ 34,700 741,828 39,900 36,600 36,812 
Metal, including secondary: 
Ä§Ä⁵déoddw 8 233,254 238,273 231,212 248,977 252,778 
DUS recta a ee ete 7,460 9,790 $ 9,043 10,000 
NONMETALS 
I A 150,000 121 1,090 225,000 170,000 €200,000 
Bromine, elemental __--------------——-- 15,180 15,570 16,200 ,000 *20,000 
co inent „ hydraulic thousand tons 29, 394 28, 830 28, 025 28,825 29,104 
ays: 
Bentonite® ______________________ 17,297 8,063 *8,000 *9,000 *10,000 
Brick and tile cla thousand tons 9,790 9,579 *10,000 NA NA 
Ceramic and potter’s clay) r _ do____ 655 681 700 NA NA 
Clay and marl for cement manufacture 
o Lc. 12,538 14,065 *13,000 NA NA 
Kaolin and kaolinitic clay (marketable) 
do- 274 1294 265 315 *320 
Refractory clay, unspecified F 848, 620 958,936 e900, 000 NA NA 
Ut ³oV A ee ea 210,255 205, 534 200,000 200, 000 220, 000 
Feldspar, crude... 5 - 188,000 1205, 244 e190, 000 190,000 e200, 000 
Fluorspar: ! 
Crude on: AA ĩ 8 1674, 663 1630, 603 529,600 $530,000 530,000 
Marketable, all grades 306, 000 1286, 000 304, 000 291,000 290,000 
Gypsum and anhydrite, crude__ thousand tons 6,630 76,100 6,071 6,240 *6,000 
Kyanite, andalusite, and related materials 18,131 26,834 80,000 930,000 €30,000 
Lime: Quicklime, hydrated lime, and dead-burned 
dolomite _____________ thousand tons... 4,648 4,468 ©4,600 3,870 4,000 
. 88 6,500 7,000 7,300 ; 7,000 
Nitrogen: N content of ammonia 
thousand tons 1,781 2,034 2,020 2,150 2,085 
Piguiente mineral, natural: Iron oxides |... _ _ _ _ 11,024 15,902 r €16,000 r €16,500 €16,000 
Phos 
Pbeppnte rock (phosphatic chalk) .... 28,250 19,340 24,580 12,420 *10,000 
" aoe SSS A thousand tons_ _ 2,298 1,990 2,042 2,072 1,865 
b : 
Gross weight (run- of mine . . do... 10,272 10,593 11,666 12,514 12,117 
K20 equivalent (run- of- mine _ _—— — do- 1,738 1,719 1,928 2,075 2,039 
K20 equivalent (marketable) ___ _ __ do____ 71,603 1,580 1,795 1,850 NA 
Pozzolan and lapilli -- ----------------- 638,000 r895, 713 588,000 “590,000 *600,000 
G67 ;ͥ·Ü a e et i 462,823 934,032 NA NA NA 
Salt: 
Rock salt! thousand tons 1276 287 458 572 300 
Brine salt (refined; do____ 71,013 1,016 1,102 1,188 1,118 
Marine salt do— 11,323 "986 864 1,802 *1,300 
Salt in solution do- 13,278 79,487 3,859 4,495 4,415 
gi C do- 15,890 15,776 6,283 8,057 7,128 
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Table 1.—France: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980 
NONMETALS —Continued 
Sodium compounds: 
Sodium sulfate thousand tons 130 119 125 152 €150 
Sodium carbonate do... 1,316 11,365 1,353 1.550 €1,600 
Stone, sand and gravel: 
Building stone: 
Granite and similar stone do____ 936 757 NA NA NA 
Limestone _____________-- do_ ___ 819 1,041 NA NA NA 
Marbbte!l!l!l _ do_ _ _ _ 214 166 NA NA NA 
Crushed limestone and granite . do ... 6 11 NA NA NA 
Dolomite: 
For agriculture ____§__________ __ _ 413,001 553,150 NA NA NA 
Crude, for calcining ________ ~~~ 352,257 365,528 NA NA NA 
BE oe A bo e ye geen 8 253,637 322,179 NA NA NA 
rr. 1,018,895 1,240,857 NA NA NA 
Limestone, agricultural and industrial: 
For agriculture thousand tons_ _ 926 824 NA NA NA 
For iron and steel manufacture do- 3,573 3,089 NA NA NA 
For lime and cement manufacture 
do- 25,617 26,957 NA NA NA 
For sugar mills do ... 847 1,216 NA NA NA 
o Soe eo do- 30,963 32,086 NA NA NA 
Roadbuilding, foundation, and ballast material 
oem alluvial sand and gravel): 
Ballast and road sur facing do- 140,618 119,663 NA NA NA 
Foundation material do— 6,121 259 NA NA NA 
Ground rock for road fille do... 413 10 NA NA NA 
Paving block and curbing.. _ _ — — do_ _ __ 81 111 NA NA NA 
ate: 
| ees eee ee do_ ___ 129 115 NA NA NA 
Other - 2. co ae do... 33 38 NA NA NA 
Other stone: 
Beach pebble |... ....- do.... 103 228 NA NA NA 
Marl for agriculture |... do... 281 394 NA NA NA 
Mine fill .............-- do- 8.295 23,212 NA NA NA 
Sand and gravel: 
Industrial sands: 
Foundry do_-—- 1,090 1,546 NA NA NA 
Glass sand 88 6,336 3,369 NA NA NA 
Miscellaneouns do- 1,456 1,109 NA NA NA 
Other sand and gravel: 
AlluvialaLlL? „ A 259,208 1238, 270 206, 200 200, 000 NA 
Product of grinding and crushing 
Ote 12,895 7,115 NA NA NA 
Sulfur, byproduct: 
Of natural gas _____________-_- do... 1,737 71,872 1,856 1,968 1,841 
Of petroleum ______________-- do... 88 1146 161 184 222 
Of unspecified sources do- 143 e160 e160 e160 e150 
"ei Total zu et sd el do... 1,968 12,178 2,177 2,312 2,213 
alc: 
hr... ey Rene ee 246,300 299,500 270,820 268,350 €272,000 
Powder --. o ee A 255,800 286,500 292,700 302,470 301,078 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphaltic material _____§__§____________ 94,180 82,270 68,990 51,420 NA 
Carbon black® ______________________ 170,000 170,000 170,000 180,000 170,000 
Coal, including briquets: 
Anthracite ___________ thousand tons_ _ 4,811 4,188 3,871 3,020 ads 
18,136 
Bituminous coal . .. ........- do____ 17,068 17,106 15,819 15,597 
Ell a eec do_ ___ 3,188 3,080 ,132 2,448 2,586 
NE X — do: Sa 25,067 24,374 22,422 21,065 20,722 
Briquets _ _ 3 ee do. ___ 2,516 2,222 2,175 2,134 2,100 
Coke, metallurgical -— - ---- ------- do. ... 11,312 10,770 10,682 11,615 *11,600 
Gas, natural: 
Gross. million cubic feet. 369,354 393,368 398,517 392,499 382,820 
Marketed __________________ do_ ___ 250,450 271,745 277,741 273,687 265,922 


See footnotes at end of table. 
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Table 1.— France: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980” 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Natural gas liquids: 
Natural gasoline and condensate 
thousand 42-gallon barrels_ . 3,956 4,215 4,194 3,981 NA 
Poppen do— 1,608 1,717 1,751 1,669 NA 
Butanne 22-2 do. ... 1,781 2,008 1,804 1,790 NA 
rr be cS Reit ctos do 7,345 7,940 7,749 7,440 7,394 
Peaalt LLL Lll lr thousand tons. _ 142 185 *140 *140 *140 
Petroleum 
Crude thousand 42-gallon barrels... 71,102 1,551 8,140 8,715 10,304 
Refinery products: 
Gasoline: 
Aviation do- 335 258 436 348 264 
Mete do. 152,527 149,728 153,842 161,670 157,485 
Jet fue! do... 28,099 28,591 32,832 35,192 36,667 
Keros ine do... 866 770 705 884 1,054 
Distillate fuel oli do- 309,401 303,920 302,436 326,710 267,655 
Residual fuel oil __________ _ do. .. 243,617 240,783 239,820 246,540 215,723 
Dasricants 2 do ... 8,909 9,364 10,276 10,427 10,860 
er: 
Liquefied petroleum gas do- 33,811 34,785 33,860 33,489 36,048 
Bitumen do— 21.743 20, 268 19,956 20,150 19,453 
Unspecified __________ _ do... 49,096 32,348 82,155 *81,950 €79,250 
Refinery fuel and losses do ... 53,793 52,689 50,771 54,691 56,832 
POUR acc tie sors not es do____ 902,197 873,504 927,689 978,051 881,291 


“Estimated. Preliminary. "Revised. NA Not available. 
1Table includes data available through Oct. 5, 1981. 

2 Although output reported is at the smelter stage of production rather than at the mine stage and thus could include 
metal contained in ores mined in other countries, it is believed that any such production derived from ores from other 
countries is not duplicative to any significant extent of mine production reported for other countries. 

3Revised to none. 

*Series revised to include blast furnace ferroalloys and silicon metal, both hitherto counted separately. 
“Includes smectic clay. 

Includes material for both the glass industry and the ceramics industry. 

7Excludes bituminous material produced by oil refineries. 


TRADE 


Tables 2 and 3 show details on foreign trade in minerals of France. 


Table 2.—France: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 ; 
í 1 1 5 Other (principal) 
METALS 
Aluminum: 
RBaux ite 17,437 12,471 NA Sweden 8,069; West Germany 1,026. 
Oxide and hydroxide "303,031 326,901 12,093 Netherlands 85, 413; Spain 8 478. 
Norway 82, 989. 
Metal including alloys 
Scrap ----------------- 33,967 39,790 NA Italy 16,797; West Germany 13,876; 
lgium-Luxembourg 7,141. 
Unwrought -----------—-- 166,418 157,598 NA Italy 40,133; West Germany 35,126; 
Belgium-Luxembourg 25, 670. 
Semimanufactures 217,291 260,798 12,822 West Germany 76, 398; taly 23,525; 
United Kingdom 21, 275. 
Antimony: 
Ore and concentrate 7 770 8 Belgium- Luxembourg 365; 
Czechoslovakia 290; Spain 115. 
Metal including alloys, all forms ..... 392 126 NA Belgium-Luxembourg 47; Italy 30; 
est Germany 18. 
Arsenic metal including alloys, all forms 146 41 NA : 
Beryllium metal including alloys, all 
form value, thousands $41 $22 NA NA. 


See footnotes at end of table. 
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Table 2.—France: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


342 
Commodity 1978 
METALS —Continued 
Bismuth metal including alloys, all forms 7 
Cadmium metal including alloys, all 
forms — ec ee 219 
Chromium: 
Chromite. - --------------—- 983 
Oxide and hydroxide_ - - -------- 171 
Metal including alloys, all forms 611 
Cobalt: 
Oxide and hydroxide „ 192 
Metal including alloys, all forms _ _ _ 1,100 
Columbium and tantalum: 
and concentrate 8 
Metals including alloys, all forms: 
Columbium value, thousands. . $14 
s Tantalumnm 12 
pper: 
Gre and concentrate __________~_ (1) 
Matte 504 
Sulfaꝛatee LLL 11.245 
Metal including alloys 
Sirap §; nea 798,204 
Unwrought: 
Blister and other unrefined _ 3,665 
Refined ------------- 21,249 
Masteralloys __________ 342 
Semimanufactures _________ 117,679 
Gold: 
Ash and sweepings 
value, thousands $54,128 
Metal including alloys, unwrought 
and partly wrought: 
domestic origin 
troy ounces. _ 1733, 454 
Temporary imports. .. do- 158,117 
Iron and steel: 
Ore and concentrate 
thousand tons. . 11,371 
Metal: 
Scrap ___________- do- 3,662 
Pig iron including cast iron? 
do- 128 
Sponge iron, powder, shot 
do___- 36 
Ferroalloyssss do... 501 
Steel, primary forms do- 2,200 
Semimanufactures: 
Bars, rods, angles, sha 
sections O.__- 2,327 
Universals, plates, sheets 
do... 3,486 
Hoop and strip _ _ do 449 
Rails and accessories 
do- 231 
Wire do- 154 


See footnotes at end of table. 


1979 


478 
1.379 
280 
720 


118 
797 


12 


$21 
22 


564 
1,181 
12,549 


104,933 


5,790 
21,756 


257 
161,090 
$43,910 


1,080,553 
171,556 
10,220 
3,526 
362 

40 


602 
2,333 


2.359 


3,134 


United 
States 


245 


NA 
9,505 


198 
551 


209 


Destinations, 1979 


Other (principal) 


Netherlands 32: United Kingdom 5. 


Belgium- Luxembourg 158: West Ger- 
many 144; Netherlands 54. 


Italy 793; West Germany 340. 

Italy 123; Belgium- Luxembourg 47; 
est Germany 

boi Germany 155; Italy 14; Sweden 


West Germany 40; United Kingdom 
35; B i 

West Germany 186; Italy 83; United 
Kingdom 56. 


NA. 


NA. 
West Germany 7. 


Spain 346; West Germany 217. 

Spain 978; Belgium-Luxembourg 159. 
est Germany 5,062; Netherlands 
1,460; United Kingdom 1,159. 


West Germany 45,884; Belgium- 
Luxembourg 23, 345; Italy 21,415. 


Bellum: Euxem ate 3,990; West 
Germany 
Italy 1 if 325; Be Belgium Luxembourg 
rmany 3,469 
Italy | T. West Germany 54; Spain 17. 
West Germany 43,380; Italy 34,708; 
United Kingdom 20, 552. 


Spain $42,719; Switzerland $398. 


Belgium-Luxembourg 427,283; 
French Polynesia 287, 299. 
Algeria 51,666; Netherlands 46,811; 
witzerland 31, 990. 


Belgium-Luxembourg 8,328; West 
Germany 1,890 


Italy 2,722; Spain 410; Belgium- 
Luxembourg 193. 


Italy 158; Belgium-Luxembourg 60; 
Romania 49. 


West Germany 17; Italy 9. 
West Germany 140; Italy 89; 
Bel ium-Luxembourg 59. 
tay 12; West Germany 154; Greece 


West Germany 434; Belgium- 
T aai 279: China, mainland 


1 Germany 570; Italy 467; 
Belgium Luxembourg 141 141. 

West Germany 154; Belgium- 
Luxembourg 82; italy 61. 


Ital aly 58; 20 Luxembourg 33; 
etherlands 20 
West Germany 33; Belgium- 
Luxembourg 13: Italy 8. 
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Table 2.—France: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 : 
mmodity 1 Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 


Semimanufactures —Continued 


Tubes, pipes, fittings 


thousand tons 1,366 1,512 12 U. > 170 R. dhe West Germany 208; 
taly 1 
Castings and forgings, rough 
do.... 60 70 2 Belgium-Luxembourg 21; West Ger- 
many 21 
Lead: 
Ore and concentrate 40 34 NA NA. 
Oxide and hydroxide. . -—------- 13,769 14,270 NA Romania 2,860; Czechoslovakia 2,317; 
West Germany 2,163 
Metal including alloys: 
CEA uo eaa É 32,661 30,191 -- Italy 22,076; West Germany 6,636. 
Unwrou ght 53,425 58,527 1000 USS. R. 17, 829; Belgium- 
Luxembourg 15,905; West Ger- 
many 10,065. 
Semimanufactures 1.957 3,700 NA Algeria 879; West Germany 535; 
Netherlands 529. 
Magnesium metal including alloys: 
))))!!! 8 639 516 128 Italy 201; Netherlands 92. 
Unwrought t 5,110 4,607 NA West Germany 2,288; Greece 391; 
Netherlands 385. 
Semimanufactures. _ 117 146 NA West Germany 80. 
Manganese: 
Ore and concentrate 5, 606 7,092 NA Ital aly 2, 2, UE N anas 1,384; 
ugoslavia 66 
G/ö§ö;O—a hy ʒ 8 3,660 855 NA 1 Volta 415. United Kingdom 
Metal including alloys, all forms 2,138 2,325 NA 1 Lh nM Germany 298; 
weden 
Mercury: 76-pound flasks_ _ 3,539 3,829 NA Netherlands 1,508. 
Molybdenum 
re and concentrate 336 395 a Ne 167: Italy 164. 
p cecus 34 22 es eras 12; Republic of South 
Africa 
Metal including alloys, all forms 136 166 20 ib Germany 66; United Kingdom 
Nickel: 
Ore and concentrate — 79 NA NA. 
Matte, speiss, similar materials 850 2,754 ue mne T 145; Norway 447; East Ger- 
Oxide and hydroxide. |... 521 1,033 221 West 3 87: Belgium- 
5 86: United Kingdom 
Metal including alloys: 
SCIHD odena ee E 12,454 2,708 299 West Germany 1,248; United King- 
Dom 341; Be Belgium-Luxembourg 
Unwrought ------------- 15,860 5,178 27 ie 2,641; Romania 430; 
ta 
Semimanufactures _________ 6,537 5,691 706 West Germany 2,772; Libya 329; 
United Kingdom 216. 
Platinum-group metals: 
Waste and sweepings 
value, thousands. . $4,009 $4,508 -- Spain $3,680; United Kin ngom $352; 
Belgium-Luxembourg $1 
Metals including alloys, unwrought 
and partly wrought _ troy ounces. _ 245,309 699,889 6,173 Spain 67,709; rug aer anes 31,250; 
Switzerland 1 0. 
Selenium, elemental__~__________- 3 21 NA 
Silver: 
Waste and sweepings 
value, thousands_ _ $13,564 $21,370 _. Spain $12,224; Sweden $7,931; West 
Germany $81 10. 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. _ 14,860 13,759 NA United Kingdom 3,031; Netherlands 
„542; Switzerland 2,519. 
Tellurium, elemental ___________ - 5 12 NA 
. ee ALE 448 MS 


See footnotes at end of table. 


344 MINERALS YEARBOOK, 1980 


Table 2.—France: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


See footnotes at end of table. 


Commodit 1978 1979 ; 
á cre Other (principal) 
METALS —Continued 
Tin: 
Ore and concentrate 10 7 NA NA. 
XIde e eee oc a ee 20 29 NA West Germany 23. 
Metal including alloys 
POD Sn M AE ee ee 717 881 NA N a 684; United Kingdom 
Unwrought. __________-_- 868 666 NA Netherlands 488; Italy 33; United 
Kingdom 30. 
Semimanufactures 598 350 NA Italy 97: United Kingdom 42. 
Titanium: 
Ore and concentrate 331 715 NA Algeria 360; Guinea 130. 
PPP ee Oe 13,336 2,262 m: Netherlands 581; Turkey 479; Italy 
Metal including alloys, all forms 530 604 22 United Kingdom 254; Italy 174; West 
Germany 78. 
Tungsten: 
Ore and concentrate 1,613 1,082 408 West Germany 382; Austria 179; 
United Kingdom 108. 
Oxide — oe eee 2 8 NA Spain 4. 
Metal including alloys, all forme 297 363 104 Belgium-Luxembourg 68; West Ger- 
many 63. 
Uranium: 
Ore and concentrate 194 21 NA NA. 
" Metal including alloys, all formed 11,785 7,127 2,771 U.S.S.R. 3,331; United Kingdom 792. 
inc: 
Ore and concentrate 54,588 46,530 ae e 31,795; Italy 
ltr Se 2,178 1.484 NA Belgium-Luxembourg 447; West Ger- 
many 378; Italy 257. 
Metal including alloys 
S8 ö/«ͤ'— 1.786 4,280 NA E 2,524; Italy 
Blue powder 1.648 1.748 NA West Germany 940; Switzerland 174; 
ustria 
Unwrought_____________~_ 56,230 47,486 12,635 West Germany 8,766; U.S.S.R. 4,499; 
Sweden 3,262. 
Semimanufactures. 42,515 41.041 NA Belgium-Luxembourg 19,827; West 
Germany 13, 898. 
Zirconium: 
' Ore and concentrate 142 326 NA NA. 
Metal including alloys, all forms 584 940 515 Pee 1 ng West Germany 87; 
apan 
Other: = 
Ores and concentrates 107 55 NA NA. 
Ash and residue containing non- 
ferrous metals: 
Aluminum ——— 9.227 11.569 d ud ra 7,557; West na ^ 1 
ne bs 
Copper 20.292 14.691 _. Sweden 4,240; Spain 4,206; e 
Luxembourg 3, 
Lend..- oe A tees 3,807 13,062 NA Belgium Luxembourg 8,597; West 
, nada 2860 Ita 
N! 5mͥq 1,313 3,723 — Canada 2 Italy 315; West Ger- 
many 2 
WNC 2 lek eee ea i 46,795 30,521 NA Beleium Tosemibodsg 24,654; Sweden 
3,718; West German 2, 113. 
Unspecified |. . 1,404 19,417 92 West Germany 7,621; weden 6,723; 
Italy 2,849. 
Oxides, hydroxides, peroxides _ _ _ _ _ 15,798 5,741 1.613 West Germany 1.949. 
Metals including alloys, all forms _ _ _ 71,848 2,637 4 Switzerland 1,065; West Germany 
633; Romania 264. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, 
r . ME 1.092 17,908 NA ivory Coast 16,653; West Germany 
Dust and powder of precious and semi- 
precious stones 75,006 522 6 NA. 
Grinding and polishing wheels and 
stones 4, 326 4,218 44 West Germany 855; Spain 426; 
Belgium-Luxembourg 314. 
Asbestos, crude________________ 532 1,348 NA Tunisia 1,136. 
Barite and witherite 116,535 121,722 NA 


West Germany 93,760; Netherlands 
14,155; Italy 5,542. 
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Table 2.—France: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 . 
d Se Other (principal) 
NONMETALS —Continued 
Boron materials: 
Crude natural borates. — 2,943 10,030 NA Belgium-Luxembourg 4,672; Italy 
3,049; Spain 2,055. 
Oxide and acid 30,057 34,479 622 West Germany 10,297; United King- 
dom 6,111; East Germany 4,673. 
Cement thousand tons 3,365 3,525 332 Ivory Coast 667; Cameroon 374; 
Venezuela 291. 
r peste cle te 2 493,467 516,187 4,847 West Germany 213,313; Belgium- 
Luxembourg 95,158; Netherlands 
44,187. 
Clays and clay products: 
Crude clays: 
Benton ite 10,371 5, 887 tiie Belgium-Luxembourg 1,535; Congo 
1,135; West Germany 619. 
Kaolin 121,325 154,671 T West Germany 70,331; Italy 45,804; 
Netherlands 10,674. 
Kyanite and sillimanite .. ....... 2,090 173 pe NA. 
Pe» ue ee 499,846 593,404 NA Italy 272,984; West Germany 151,707; 
Poland 36,095. 
Products: 
Refractory including nonclay 
ieee 88 1208, 181 219,448 3,207 West Germany 46,851; Belgium- 
Luxembourg 27,177; Italy 24,083. 
Nonrefractory - - ---------—— r372,251 435,635 775 West Germany 228,875; Belgium- 
Luxembourg 109,245. 
Cryolite and chiolite 41 105 NA Guinea 56. 
Diamond: 
Gem, not set or strung - carats_ _ 65,632 37,166 3,055 Switzerland 12,869; Belgium- 
Luxembourg 12,293. 
Industrial do ... 148,426 191,048 6,875 Belgium-Luxembourg 85,723; Ireland 
51,775; Netherlands 19,985. 
Diatomite and other infusorial earth .. _ _ 24,982 28,876 E West Germany 8,134; Belgium- 
Luxembourg 6,482; Spain 3,055. 
Feldspat 52,453 51,726 NA Belgium-Luxembourg 27,780; Spain 
12,195; West Germany 3,776. 
Fertilizer materials: 
Crude: 
Nitrogenous 1 25 NA NA. 
Phosphat ic 16,503 26,017 NA United Kingdom 15,278; Ireland 
5,193; Belgium-Luxembourg 4,247. 
Potassic_ ____~___________ 11,533 18,453 NA Belgium-Luxembourg 16,468. 
Other including mixed 23,452 24,820 NA Switzerland 13,783; Belgium- 
Luxembourg 3,293; Spain 2,246. 
Manufactured: 
Nitrogenous _____________ 570,360 623,471 NA Belgium-Luxembourg 119,875; India 
87,613; China, mainland 75,543. 
Phosphatic: 
Basic sla ggg 161,085 179,789 NA Switzerland 89,716; Austria 47, 154; 
Italy 38,677. 
Other oe eee 20,709 33,472 NA United Kingdom 6,732; Switzerland 
4,185; Spain 4,150. 
Potassic________________ 523,302 446,757 NA Belgium-Luxembourg 111,912; Italy 
93,081; West Germany 83,828. 
Ammonia __________~_______ 72,241 156,072 NA West Germany 93,055; Spain 27,382. 
Fluorspar ___________________ 95,284 98,742 NA West Germany 63,114; Ita x 9,475; 
Belgium-Luxembourg 6,708. 
Graphite 1.051 1.518 NA West Germany 654; Spain 166; 
Morocco 119. 
Gypsum and plasters _ thousand tons 1,009 1,139 NA Belgium-Luxembourg 346; West Ger- 
many 328; Netherlands 142. 
Iodine i te i ee 97 131 T West Germany 58; Czechoslovakia 24; 
Switzerland 15. 
Lime 92 ce vm erue 211,083 219,654 NA West Germany 127,132; Belgium- 
Luxembourg 118,312. 
Magnes ite 8,185 5,923 NA West Germany 1,287; Italy 998; 
Sweden 614. 
Mica: 
Crude including splittings and waste _ 3,120 3,284 NA United Kingdom 1,434; West Ger- 
many 521; Belgium-Luxembourg 
Worked including agglomerated split- 
LIEB usua ues 896 940 NA Switzerland 313; West Germany 297. 
Pigments, mineral: Processed iron oxides 9,521 7,537 NA West Germany 1,442; Italy 1,354; 


See footnotes at end of table. 


United Kingdom 1,237. 
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Table 2.—France: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodit 1978 1979 i 
á United Other (principal) 
NONMETALS —Continued 
Precious and semiprecious stones except 
diamond: 
Natural value, thousands. . $19,860 $26,963 $758 om 1291 E ,903; United King- 
om 
Manufactured do— $11,043 $13,094 $1,402 Switzerland $7,809; Mexico $582; 
U.S.S.R. $509. 
Pyrite ( weight) 87 36 NA NA. 
Salt and br ines 167,728 230,393 NA West Germany 149,488; Belgium- 
Luxembourg 32,465. 
Sodium and potassium compounds, n.e.s.: 
Caustic sodaůaa 52,564 82,202 NA Egypt 9,546; Indonesia 8,950; Tunisia 
Caustic potash, sodic and potassic per- 
OXIdeB cas re an sao a 711,022 15,121 NA Netherlands 5,093; Switzerland 1,911. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous . 17,996 18,479 NA Belgium-Luxembourg 5,120; Switzer- 
land 4,580; West German 3,735. 
Slate a Fh E 51,926 66,157 NA Netherlands 30,929; West Germany 
2 poe ; Belgium-Luxembourg 
Other, 58,808 58,093 NA Belgium-Luxembourg 41,092; West 
Germany 4,330; Switzerland 3,574. 
Worked: 
Slate... ee 5,105 5,417 NA Belgium-Luxembourg 1,873; United 
3 il 1,345; West Germany 
Paving stone and flagstone.. . 7,443 11,612 NA 1 5,910; West 
Germany 3, 267. 
Other -------------- 30,938 34,938 276 Belgium- Luxembourg 12,814; West 
rermany 11,504; Saudi Arabia 
Dolomite, chiefly refractory grade 51,755 51,512 NA Belgium-Luxembourg 13,693; West 
Germany 9,750; Switzerland 6,407. 
Gravel and crushed rock 
thousand tons 10,624 10,912 5 West Germany 7,450; Switzerland 
1,219; Belgium-Luxembourg 1,057. 
Limestone except dimension 157,068 208,036 NA West Germany 163,656; Belgium- 
Luxembourg 41 295. 
Quartz and quartzite 2,308 1,536 NA Died Kingdom 280; West Germany 
Sand, excluding metal-bearing 
thousand tons 4,942 4,596 NA West Germany 2,555; Switzerland 
931; Italy 792. 
Sulfur: 
Elemental, all forms do— 1.159 1.249 NA United Kingdom 369; Tunisia 168; 
Netherlands 160. 
Sulfuric acid, oleum mmm 139,057 213,517 NA Belgium-Luxembourg 116,646; Spain 
38,805; West Germany 22, 161. 
Talc, steatite, soapstone, pyrophyllite _ _ 77,310 75,159 3,601 west Germay 26,178; United King- 
dom 9,218; Belgium-Luxembourg 
Other: 
Crude thousand tons 1.255 1.206 NA re 1,023; Switzer- 
an ; 
Slag, dross, and similar waste, not 
metal-bearing: 
From iron and steel manufacture 
thousand tons 2,383 2,408 15 West Germany 1,103; Belgium- 
Luxembourg 957; Netherlands 272. 
Unspecified 253,859 309,427 NA Mainly to West Germany. 
Oxides, hydroxides, peroxides of stron- 
tium, magnesium, barium _ _— _ _ _ 4,978 9,426 3,319 U.S.S.R. 3,571; West Germany 1,062. 
Fluorine, elemental .. ....... 1 25 NA NA. 
mue m materials of asphalt, asbestos 
and fiber cements, and unfired 
nonmetals_ . 126,366 139,173 870 West Germany 28,939; Netherlands 
16,624; Italy 16,055. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 10,379 7,248 NA United Kingdom 4,500; Morocco 384; 
Comoros 340. 
Carbon black and gas carbon: 
Carbon black 56,246 12,664 NA West Germany 21,676; Italy 17,616; 
Spain 12,981. 
Gas carbon _______________- a= 1 NA NA. 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF FRANCE 


347 


Table 2.—France: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 


Coal and briquets: 
Anthracite and bituminous coal _ _ _ _ 


Briquets of anthracite and bituminous 


S o lc 
Lignite including briquets ------- 
Coke and semicoke___ thousand tons... 


Gas, hydrocarbon, natural 
thousand cubic feet. 


Hydrogen, helium, rare gases 


Peat including briquets and litter 
Petroleum and refinery products: 


Crude and partly refined 
thousand 42-gallon barrels. _ 
Refinery products: 
Gasoline? do____ 
Kerosine “““ do- 
Distillate fuel oil do ... 
Residual fuel oil do- 
Lubricants ...... do- 


Mineral jelly and wax do- 
Liquefied petroleum gas do- 


Petroleum coke, bitumen, other 
residues o 


Bituminous mixtures do 


Mineral tar and other coal-, petroleum-, 
or gas- derived crude chemicals - 


r Revised. NA Not available. 
1Value only reported at $6,000. 
2Includes spiegeleisen. 


1978 


531,749 


27,786 
6,370 
166 
6,250 
3,469 
2,015 


194 
21,970 
8,151 
35,430 
26,557 
14,424 
738 
6.256 


2.451 
335 


194,478 


1979 


25,736 
9,509 
35,683 
42,243 
5,235 
585 
8,745 


1,962 
337 


375,952 


United 
States 


303 


124 


135 


Destinations, 1979 
Other (principal) 


West Germany 323,095; Belgium- 
og a 83,831; Norway 


United Kingdom 36,478; West Ger- 
many 2,195; Switzerland 2,022. 
Main, to Spain. 
rmany 290; Romania 238; 
3 145. 


Switzerland 3,175; Belgium- 
Luxembourg 2,649. 

Italy 4,430; Netherlands 371; Switzer- 
land 364. 


Mainly to Austria. 


Netherlands 6,928; West Germany 
4,773; Switzerland 4,176. 
Switzerland 2,433; Greece 1,075; 
Denmark 926. 
Switzerland 11,730; West Germany 
8,451; Greece 3, 789. 
United Kingdom 6, 188; Italy 5,344; 
1 Germ any 3, 
ae urg 949; United 
Kingdom 621; West Germany 535. 
Uni Kingdom 241; West Germany 
164; Netherlands 67. 
Spain 4,182; West Germany 958; 
Portugal 760. 


West Germany 868; Switzerland 678; 
Belgium-Luxembourg 271. 
Algeria 141; Belgium-Luxembourg 
56; Sweden 37. 


West Germany 136,243; Netherlands 
106,240; Italy 61,156. 


Includes motor and aviation gasoline, other light oils for similar uses, and white spirit. 


*Includes other medium oils. 


Table 3.—France: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


us can 


CCAD uarie c 8 
Unwrought______________ 
Semimanufactures _________ 


Antimony: 
Ore and concentrate 


Metal including alloys, all forms 


See footnotes at end of table. 


1978 


1,955 
155,781 
42,289 
290,827 
153,503 


9,984 
818 


1979 


1 ,120 
38,187 
02,228 

315,102 
197,999 


10,794 
886 


United 
States 


NA 
2,986 
1,654 
7,658 
8,417 


NA 
NA 


Sources, 1979 
Other (principal) 


Guinea 1,482; Greece 108; Guyana 48. 
West Germany 26,249; Netherlands 


, 


Belgium-Luxembourg 13,910; West 
Germany 13,510. 

Netherlands 71 ,012; West Germany 
55, 461; Norwa 35, 225. 

West Germany 1,197; Belgium- 
Luxembourg 49,548. 


Thailand 2,586; Bolivia 2,431; 
Australia 1,426. 
China, mainland 665; Spain 127. 
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Table 3.—France: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Arsenic metal including alloys, all forms 

Beryllium metal including alloys, all 
forms nu Si ee a Oe ee 

Bismuth metal including alloys, all forms 


Cadmium metal including alloys, all 
forms uhr tee 


Chromium: 
Chrom ite 


Oxide and hydrox ide 
Metal including alloys, all forme 
Cobalt: 
Intermediate metallurgical products _ 
Oxide and hydrox ide 
Metal including alloys, all forme 
Columbium and tantalum metals in- 
cluding alloys, all forms: 
Columbium ______~________ _ 
Tantalum --------------—- 


saa 
re and concentrate 


Sh 


Unwrought: 
Blister and other unrefined, 
unalloyed__________~_ 
Refined, unalloyed |... ... 
Master alloys__________ 
Semimanufactures 


Germanium metal including alloys, all 


form value, thousands. . 
Gold: 
Waste and sweepings .. .. do- 


Metal including alloys, unwrought 
and partly wrought: 
For domestic use 


thousand troy ounces. . 


Temporary imports. do- 


Iron and steel: 
Ore and concentrate except roasted 


pyrite thousand tons_ _ 


Pig iron including cast iron! 
Sponge iron, powder, shot 
Ferroalloy ss 


Steel, primary forms 


thousand tons 


Semimanufactures: 
Bars, rods, angles, sha 


sections (o ——— 


See footnotes at end of table. 


1978 


60 
18 
346 
609 


242,480 
5,241 
64 


9,727 
293 


994 


11 
30 


1 


522 
2,540 


719,086 


22,134 
282,691 
789 
213.502 


$795 
$4,575 


1,666 
629 


14,604 
92,272 
393,803 


407,438 
19,335 
178,554 


2,212 


1,871 


1979 


261,701 
5,821 
246 


7, 684 
267 


897 


21.258 
347,731 
305 
206,220 


$755 
$7,454 


2,804 
591 


17,345 


87,452 


422,289 


446,457 
29,342 
318,117 


2,664 


1,988 


United 
States 


NA 
14,081 
NA 
3,213 


$222 


(3) 


(2) 


Sources, 1979 


Other (principal) 


Sweden 31; Netherlands 29. 


U.S.S.R. 1. 
Bolivia 104; Belgium-Luxembourg 79; 
West Germany 55. 


Belgium-Luxembourg 193; Nether- 
lands 147; Japan 140. 


Republic of South Africa 105,781; 
Turkey 56,750; Madagascar 37,852. 

West Germany 2,924; Italy 1,434; 
United Kingdom 755. 

Japan 95; Belgium-Luxembourg 92. 


Mainly from Morocco. 

Belgium-Luxembourg 229; United 
Kingdom 12. 

Belgium-Luxembourg 325; West Ger- 
many 137 


woe from West Germany. 
West Germany 11. 


NA. 


NA. 
Italy 829; U.S.S.R. 622; Belgium- 
Luxembourg 539. 


West Germany 7,412; Belgium- 
Luxembourg 5,827; United King- 
dom 2,603. 


Zaire 16,431; Belgium-Luxembourg 
1,596; Chile 1,351. 
Zambia 107,637; Belgium- 
Luxembourg 105,884; Chile 41,844. 
,Pe Igium-Luxembourg 149; Spain 107; 
t Germany 39 
Belgium-Luxembourg 110,088; West 
Germany 39,901; Italy 23,463. 


Belgium-Luxembourg $413. 


Switzerland $5,037; United Kingdom 
$661; West Germany $591. ' 


West Germany 1,932; Netherlands 
328; Italy 248. 

Netherlands 236; Switzerland 176; 
United Kingdom 53. 


Brazil 4,398; Sweden 3,000; 
Mauritania 2,868. 

Italy 56,332; West Germany 18,927; 
Spain 12, 115. 


Belgium-Luxembourg 201,389; West 
Germany 102,894; United Kingdom 
55,269. 

West Ge Germany 417,646; Canada 


Sweden 14, 649; West Germany 7,770; 
Venezuela 2,497. 

New Caledonia 142 O95; Belgium- 
Luxembourg 38, 836. 


Belgium-Luxembourg 1,473; West 
Germany 785; Netherlands 132. 


Belgium-Luxembourg 611; West Ger- 
many 583; Italy 534. 
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Table 3.—France: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued | 
Semimanufactures —Continued 


Universals, plates, sheets 
thousand tons. . 


Hoop and strip |... 


Rails and accessories 


Tubes, pipes, fittings _____ 
Castings and forgings, rough 


Lead: ; 
Ore and concentrate 


Serap uo uo Ie pa E 


Semimanufactures 


Magnesium metal including alloys: 
) yes a ae E 
Unwrougnnt. 


Manganese: 
Ore and concentrate 
thousand tons 


Metal including alloys, all forms ..... 
Mercury / 76-pound flasks _ 


Molybdenum: 
re and concentrate 


Metal including alloys, all forms 


Nickel: 
Ore and concentrate 
Matte, speiss, similar materials _ _ _ _ 


Oxide and i apart F 
Metal including alloys: 
p OL 


Unwrou ght 
Semimanufactures _________ 


Platinum-group metals: 
Waste and sweepings 
value, thousands. _ 


Metals including alloys, unwrought 
and partly wrought _ troy ounces. _ 


Selenium, elemental... — 
Silver: 
Waste and sweepings 
value, thousands_ _ 


Metal including alloys, unwrought 


and partly wrought 
thousand troy ounces. _ 


See footnotes at end of table. 


1978 


2,575 
321,990 
36,360 
117,127 
486,720 
43,191 


134,738 
841 


17,246 
38,238 


1,234 


257 
3,149 
357 


958 
5,041 
1,030 
5, 279 


6,963 
359 
164 

12,986 
226 
1719 
114,733 
15,359 


$18,600 


358,512 
53 


$6,825 


43,498 


1979 


2,861 
394,854 
36,288 
133,050 
495,970 
49,006 


134,824 
1,568 


26,411 
51,817 


1,652 


450 
3,851 
282 


1,275 
6,679 
3,471 
4,003 


1,413 
119 
206 


10,500 
141 
1,444 
19,838 
5,026 


$24,060 


461,652 
62 


$18,033 


30,322 


United 
States 


2,622 


948 


2,408 


30,640 


$936 


158 


Sources, 1979 


Other (principal) 


Belgium-Luxembourg 1,408; West 
Germany 701; Italy 245. 

Belgium-Luxembourg 200,279; West 
Germany 144,631. 

Belgium-Luxembourg 21,147; United 
Kingdom 10,319. 

Belgium-Luxembourg 54,459; West 
Germany 41,970; Italy 16,004. 

West Germany 161,100; Italy 128,021; 
Spain 49,875. 

West Germany 24,158; Italy 10,044; 
Belgium-Luxembourg 5,571. 


Ireland 44,708; Morocco 26,110; : 
Australia 17,630. 

Belgium-Luxembourg 637; West Ger- 
many 451; Bulgaria 131. 


Belgium-Luxembourg 17,667; Nether- 
Jands 5,494; United Kingdom 1,196. 
West Germany 14,905; United King- 
m 1,139; Belgium-Luxembourg 
West Germany 561; Belgium- 


Luxembourg 470; Spain 450. 


Italy 192. 
Norway 2,219. 
un 124; West Germany 38; Norway 


vane 597; Republic of South Africa 


West Germany 2,508; Spain 1,636; 
Belgium-Luxembourg 1,462. 

Portugal 1,940; Republic of South 
Africa 927. 

Spain 2,060; China, mainland 812; 
Algeria 464. 


Canada 2,225; Chile 1,138; Nether- 


lands 671. 
Netherlands 43; Belgium- 
Luxembourg 17; West Germany 17. 


Austria 51; West Germany 44; United 
Kingdom 32. 


New Caledonia 6,184; Canada 1,942; 
Australia 1,209. 
Cuba 70; Canada 65. 


Italy 697; United Kingdom 317; 
etherlands 125. 
West Germany 4,503; Republic of 
South Africa 2,689; Finland 2,243. 
United Kingdom 1,942; West Ger- 
many 1,533. 


Netherlands $6,836; West Germany 
$5,246; Yugoslavia $2,719. 


Switzerland 154,002; United King- 
dom 67,549; West Germany 52,824. 
United Kingdom 21; Japan 19. 


Switzerland $10,802; United King- 
dom $2,069; Spain $1,042. 


United Kingdom 11,329; Switzerland 
4,497; Belgium-Luxembourg 3,151. 
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Table 3.—France: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
z eee Other (principal) 
METALS —Continued 
Tellurium, elemental |... .......- 12 11 NA Belgium- Luxembourg 6; United 
ingdom 2. 
norm ore and concentrate 9,053 8,990 NA Mainly from Australia. 
in: 
Ore and concentrate__________ _ 504 941 NA 1 from Guyana. 
. 8 376 128 NA 6; West Germany 39; United 
Angdonz 13. 
Metal including alloys 
SCPBD uet ha EL i 136 99 NA Italy 42; Switzerland 29; Netherlands 
Unwrought______________ 10,828 10,565 20 Malaysia 3,647; Thailand 2,450; 
Indonesia 1,426. 
Semimanufactures 1157 134 NA West Germany 61: Denmark 20; 
Netherlands 17. 
Titanium: 
Ore and concentrate 154,477 129,408 NA Mainly from Australia. 
Xide. on e Lr ,190 18,734 3,922 Netherlands 4,357; West Germany 
4,314; Bel ium-Luxembou 2,839. 
Metal including alloys, all forme 965 1,786 467 Japan 411; nited Kingdom 92: 
est Germany 277. 
Tungsten: 
Ore and concentrate 2, 468 1.586 SN China, mainland 669; Republic of 
Korea 248; Portugal 1 
ö§ö;õ—⁴ẽ6biĩ«ðòU re ee 34 17 NA Netherlands 6. 
Metal including alloys, all forme 251 307 6 West Germany 116; Austria 57; 
United Kingdom 27 
Uranium: 
Ore and concentrate 3,131 2,942 NA Niger 1,955; Gabon 899. 
Metal including alloys, all form 128 136 126 NA. 
Vanadium metal including alloys, all 
2i forme oa eaa e ee LLLA c 1 19 5 West Germany 14. 
nc: 
Ore and concentrate 454,582 494,334 15,753 NC ri e ,314; Peru 96,114; Ireland 
Oxide ö;ö;ð—1u! —½—“—Üͥ25 5,062 8,280 NA Netherlands 3,397; West Germany 
1,873; Belgium-Luxembourg 1,492. 
Metal including alloys 
SCRA e ce !!!! RE 8,028 4,600 NA Belgium-Luxembourg 1,988; Nether- 
lands 1,055; United Kingdom 629. 
Blue powder 3,456 3,412 NA Belgium-Luxembourg 1,739; Nether- 
lands 769; Spain 706. 
Unwrought______________ 99,732 101,253 191 Belgium-Luxembourg 49,295; Nether- 
TET ae West Germany 
Semimanufactures |. |. 5,526 6,521 NA West Germany 4,431; Belgium- 
Luxembourg 1,091. 
Zirconium: 
Ore and concentrate 38,787 41,904 NA day borate 18; Republic of South 
rica 2, 
Oxide nc eh ee De 719 351 99 d Kingdom 202; West Germany 
oe including alloys, all forms 496 985 924 West Germany 43. 
er: 
Ores and concentrates... . _ 1,662 8,549 NA oe 6,944; Chile 880; Australia 
Ash and residue containing nonfer- 
rous metals: 
Aluminum —— 7,138 12.745 176 West Germany 3,806; Italy 3,391; 
Poland 1,7 759. 
Sopfe 1.072 1.377 180 Belgium Luxembou 841. 
Lead... 9,712 8,768 NA i S ,407; Belgium-Luxembourg 
Nez... See 40 109 NA West Germany 
Jr 24,529 34,186 2,115 1 14,325; West 
Germany 11.787. 
OLD Ea e tn ee 115,142 38,604 23 1 of South Africa 23,014; Italy 
Oxides, hydroxides, peroxides r3 339 3,344 173 West German 939; Finland 444; 
Republic of South Africa 333. 
Metals: 
Metalloids _____________~_ 3,936 4,751 12 Norway 1,378; Spain 1,098; Italy 876. 
Alkali, alkaline-earth, rare-earth 
metals 317 120 NA United Kingdom 42; Austria 10. 
Pyrophoric alloyy s 43 119 NA Brazil 75; Austria 22: Japan 21. 
Base metals including alloys, all 
forms - --------------- 120 6 3 Belgium-Luxembourg 3. 


See footnotes at end of table. 
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Table 3.—France: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, 


etc 
Dust and powder of precious and semi- 
precious stones 


stones 


Boron materials: 
Crude natural borates 
Oxide and acid _____________ _ 


Clays and clay products: 
Crude clays: 
Benton ite 


Products: 


„ 20 ali. 


Nonrefractory _ thousand tons 


Cryolite and chiol ite 
Diamond: 
Gem, not set or strung - carats_ _ 
Industrial do— 


Diatomite and other infusorial earth _ _ _ 
Feldspat 
Fertilizer materials: 
rude: - 
Nitrogenouõ:s 
Phosphatic .. . thousand tons 
Other including mixed 


Manufactured: 
Nitrogenous . . thousand tons 


Phosphatic: 
ic slag 2. — - —- —- —- - —---— 


Fluorspar _________~_________ _ 


Gyp um and plasters thousand tons 


See footnotes at end of table. 


1978 


38,097 
8,345 
7,231 

110,812 
8,983 


181,070 
8 


2,762 
313,725 


35,689 


87,235 
306,755 
6,196 
200,398 


"246,908 


r871 
192 
965,318 
675,580 


8,878 
17,024 


498,286 
599,811 
322,242 
284,060 


16,900 
998 
86,870 


1979 


21,636 
1,357 
8,245 

126,476 
14,421 
192,823 
1,379 


2,042 
332,248 


29,057 


92,464 
332,710 
5,126 
209,050 


233,641 


974 
166 
456,186 
496,826 


11,327 
17,839 


9,693 
9,986 
25,480 


1,308 


677,117 
585,226 
363,618 
354,218 


131,629 


United 
States 


5,086 
47,405 
1,396 
12,487 


2,761 


NA 
NA 
5,522 
42,747 


6,244 
NA 


NA 
934 
NA 


220 


NA 
187,030 
NA 
31,692 


Sources, 1979 
Other (principal) 


Turkey 12,803; West Germany 10,492. 
Republic of South Africa 151. 


Italy 2,131; West eren 1 rie 
gium-Luxembourg 
Canada 59,836; U.S.S. R. 24 857 Re- 
public of South Africa 16, 328. 
West German ny f, ,109; China, main- 
land 5,825; Romania 1,199. 


Turkey 122,157. 
Italy one Turkey 218; United King- 


dom 175. 
Israel 1,526; United Kingdom 904. 
Belgium-Luxembourg 276, 1 18 d 
907; West German 
West Germany 24,944; Manor 
Luxembourg 4, 566. 


Italy 35, e Greece 30,072; West Ger- 


3,592. 
United Ki Kingdom 240,516; West Ger- 
many 24, 
India 1 649; West Germany 811; 
Republic of South Africa 508. 
West Germany 156,923; United King- 
dom 28,433. 


West Germany 104,307; Belgium- 
Luxembourg 52,424; Austria 


37,044. 
ma 555; West Germany 240; Spain 
Mainly from Denmark. 


Belgium-Luxembourg 186,758; Israel 
121,788; India 56,559 

Ireland 253,583; Belgium- 
Luxembourg 62,389; United King- 
dom 46,198. 

West Germany 3,054; Algeria 897; 
Spain 405. 

wa CARY 11,077; Portugal 


, 


Mainly from Chile. 

Morocco 2,314; Togo 709; Israel 452. 

Netherlands 12,512; Belgium- 
Luxembourg 4,231; Italy 3,809. 


Belgium-Luxembourg 382; Nether- 
lands 382; West Germany 114. 


Belgium-Luxembourg 657,030; West 


Germany 20,037. 
Tunisia 123, 413; Netherlands 122,120; 
Belgium-Luxembourg 81,734. 
Belgium-Luxembourg 154, 314; Israel 
112,109; East German 34, 904. 
Belgium-Luxembourg 214; Nether- 


lands 55,250; West Germany 
53,107. 

Italy 461. 

Italy 2,647; Madagascar 1,451; China, 
mainland 1,442. 

Spain 5,587; West armany 4,472. 

Japan 721; Chile 37 

Belus Lacon bouts 65,776; West 
Germany 62,958. 
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Table 3.—France: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 ; 
z eu Other (principal) 
NONMETALS —Continued 
Magnes ite! 92,239 98,358 933 ieee 36,604; Spain 12,972; Austria 
Mica: 
Crude including splittings and waste _ 10,164 3,418 349 India 998; Brazil 845; Morocco 700. 
Worked including agglomerated split- 
E!! ⁵ĩð b 8 224 138 NA Belgium- Luxembourg 54; Switzer- 
land 34; India 15. 
Pigments, mineral: Processed iron oxides 28,867 32,369 152 West Germany 22,060; Belgium- 
Luxembourg 7,804. 
Precious and semiprecious stones except 
diamond: 
Natural value, thousands $97,459 $149,987 $7,191 Switzerland $91,510; Thailand 
$14,965; India $12,198. 
Manufactured ________ do- $2,211 $3,920 $837 Switzerland $1,615; Japan $298; 
Austria $252. 
Pyrite weight). )) 617 672 NA Italy 529. 
Salt and brines ____________-__- 162,782 187,546 NA Belgium-Luxembourg 94,771; Nether- 
lands 33,494; Tunisia 21,415. 
Sodium and potassium compounds, n.e.s.: 
Caustic sda 136,476 217,454 NA _ Belgium-Luxembourg 106,443; West 
Germany 83,202. 
Caustic potash and sodic and potassic 
peroxides _ 899 2,121 NA Spain 774; Yugoslavia 746; West Ger- 
many 341. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous |... 87,136 89,372 NA West Germany 43,854; Italy 34,169. 
Sldte o ht a 6,319 ; NA United np om 2,525; Italy 1,245; 
pain 1,171. 
Mlle. 161,535 191.513 NA Republic of South Africa 71, 827; Nor- 
way 34,210; Finland 32,103. 
Worked: 
NIU ——  — P 127,115 145,271 NA Mainly from Spain. 
Paving and flagstone _ _ _ _ _ 33,014 34,399 NA West Germany 22,804; Italy 9,971. 
Other ooa 104,796 109,856 NA Italy 95,693; Portugal 5,622; West 
Germany 3,392. 
Dolomite, chiefly refractory grade 296,808 389,856 NA Belgium-Luxembourg 214,643; West 
rmany 141,891. 
Gravel and crushed rock 
thousand tons 4,697 4,316 NA R 3,240; United 
ingdom 698; Norway 244. 
Limestone except dimension 188, 303 176,612 NA Mainly from Belgium-Luxembourg. 
Quartz and quartzite 13,941 23,681 848 Italy 15,746; West Germany 5,771. 
Sand, excluding metal-bearing 
thousand tons_ _ 1,231 1,560 NA sa (a MER QUEE 880; United 
Su ingdom 468; Netherlands 140. 
ulfur: 
Elemental, all form 663,716 716,789 137,230 Poland 418,736; Canada 78,853; 
l Mexico 41,701. 
Sulfuric acid, oleum - ---------- 200,272 205,249 NA Belgium-Luxembourg 103,919; West 
Germany 98,095. 
Talc, steatite, soapstone, pyrophyllite _ 17,258 18,028 428 Italy 11,114; Belgium-Luxembourg 
2,435; Spain 1,305. 
Other: 
Crude thousand tons 978 1.122 3 ä 716; Spain 145; Greece 
43. 
Slag, dross, similar waste, not metal- 
bearing: 
From iron and steel manufacture 833,921 695,222 NA Belgium-Luxembourg 450,151; West 
rmany 94,800; Canada 70,721. 
Unspecified 68,444 35,990 NA West Germany 21,145; Belgium- 
Luxembourg 5,617; Italy 3,854. 
Oxides, hydroxides, peroxides of stron- 
tium, magnesium, barium _ _ _ _ _ _ 1,416 1,436 103 West Germany 838; Ireland 145; 
Japan 98. 
Fluorine, elemental .. ....... 5 3 NA NA. 
Building materials of asphalt, asbestos 
and fiber cements, and unfired / 
non metals 149,551 174,372 661 


See footnotes at end of table. 


oly 63,824; Belgium-Luxembourg 


823; West Germany 23,618. 
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Table 3.—France: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 tad. 
e eo Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 2,246 3,614 1,324 NA. 
Carbon black k 76,566 80,405 3,711 Netherlands 33,988; West Germany 
23,558; Italy 10, 023. 
Coal and briquets: 
Anthracite and bituminous coal 


thousand tons 23,183 26,708 3,320 Republic of South Africa 7,633; West 
rmany 6,670; Poland 4,466. 
Briquets of anthracite and bituminous 


pod o A T E 268,394 253,264 8,719 West Germany 152,619; Belgium- 
Luxembourg 55,691; Gabon 29,215. 
Lignite including briquets ______ _ 174,549 191,056 NA Mainly from West Germany. 
Coke and semicoke.. ... thousand tons_ _ 1,696 2,212 16 West Germany 1,969; Belgium- 
Luxembourg 157; Netherlands 111. 
Gas, natural. million cubic feet. 544 606 NA ir one 453; Algeria 90; Norway 
Hydrogen, helium, rare gases 35,200 31,889 186 Belgium-Luxembourg 24,106; West 
Germany 4,436; Netherlands 3,078. 
Peat including briquets and litter 116,408 131,356 NA West Germany 74, 664; U.S.S.R. 
32,001; Netherlands 17,193. 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels_ .. 1,321,015 932,727 NA Saudi Arabia 331,070; Iraq 179,772; 
Nigeria 73,883. 
Refinery products: 
Gasol ines do- 19,727 25, 966 155 Ital TAL: 1,844; K. 1.124 Germany 4,977; 
Kerosine®__________ do- 362 391 43 Netherland Antilles 107; Italy 76; 
Distillate fuel oil do... 23,649 17,064 17 USSR. 6,240; Italy 3,608; United 
Kingdom 2,083. 
Residual fuel oil do _ __ 17,447 36,836 NA ran V 13 oo 4,363; Nether- 
ands 3, 
Lubricants... do... 1846 1.328 166 United Kingdom 443; Italy 253; 
Netherlands 154. 
Liquefied petroleum gas do- 3,646 5,098 e Saudi Arabia 1,053; U.S.S.R. 624; 
United Kingdom 510. 
Other: 
Mineral jelly and wax 
do_ _ __ 141 156 23 Netherlands 46; West Germany 35; 
Republic of South Africa 16. 
Pitch and pitch coke 
do... 108 895 NA Belgium- Luxembourg 219; U.S.S.R. 
214; West Germany 193. 
Petroleum coke . do- 6,862 9,808 8,813 United Kingdom 444; West Germany 
Bitumen and other residues 
do_ ___ 61 52 NA Belgium-Luxembourg 28; West Ger- 
many 13; Netherlands 9. 
Bituminous mixtures 
do. ... 106 94 3 West Germany 49; Belgium- 
Luxembourg 32. 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals _____ 428,074 477,114 280,565 eee ,146; Italy 34,707; 
pain 


TRevised. NA Not available. 
„Including spiegeleisen. 
2Less than 1/2 unit. 
Includes oxides of germanium, if any. 
“Includes matte of zinc. 
*Includes motor and aviation gasoline, other light oils for similar uses, and white spirit. 
Includes other medium oils. 


COMMODITY REVIEW 
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bauxite, but the general trend of bauxite 
production was downward, caused by ex- 
haustion of reserves. About 800 persons 
were employed in bauxite mines. 

Pechiney Ugine Kuhlmann (PUK) pro- 
duced alumina in three plants in France 
with a total capacity of 1,390,000 tons per 
year. The largest, with a capacity of 745,000 
tons of alumina per year, was located at 
Gardanne, Bouches-du-Rhone. Aluminum 
metal was produced in 10 plants situated in 
the Alps and Pyrenees; the plant at No- 
gueres, Pyrenees-Atlantiques was the larg- 
est, accounting for about one-third of the 
total French aluminum output. Approxi- 
mately 7,000 persons worked in aluminum- 
producing facilities. France also operated 40 
plants with a capacity of 520,000 tons of 
semimanufactured aluminum products per 
year. Employment in these plants was 
14,000 persons. 

Antimony.—During 1980, exploration of 
the deposit of Ty Gardien at Quimper, 
Finisterre, confirmed the existence of a 
small deposit of antimony with reserves of 
about 2,800 tons of contained metal. Exploi- 
tation was planned for 1981 and the deposit 
should be exhausted by 1983. In addition, 
indications of possible antimony deposits 
were discovered at Rosnoen in Finisterre 
and Coefferies in Ile-et-Vilaine. 

Société Industrielle et Chimique de 
l'Aisne, situated in Chauny and owned by 
the Hochschild Group, produced antimony 
chemicals; Société Nouvelle des Mines de la 
Lucette operated an antimony smelter and 
a plant for production of antimony chemi- 
cals. Both companies operated on imported 
raw materials. 

Copper.—Preliminary results of explora- 
tion carried out by the BRGM indicated 
possible copper, lead, zinc, and silver com- 
plex ore deposits at Rosemellec Stival and 
Telhaie in Morbihan. In addition, metallur- 
gical work continued on samples from the 
Bodennec and Porte aux Moins deposits of 
complex lead, zinc, and copper ores. 

During 1980, France had only one large 
45,000-ton-per-year electrolytic copper 
plant, situated at Palais, Haute-Vienne, in 
operation. This plant operated on imported 
blister or anodes and on scrap. A small 
refinery was operated by Afficuivre. Af- 
ficuivre was acquired by the Compagnie 
Francaise de Ferrailles during 1980. Fur- 
thermore, another plant located near Tou- 
louse and owned by the Affinerie du Sud- 
Oest was a producer of fire-refined copper. 

About 50 plants with an annual capacity 
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of 600,000 tons of copper semimanufactured 
products, employing 17,000 persons, were in 
operation during 1980 in France. 

Gold.—Exploration for gold continued at 
Saint Yrieix, Haute Vienne, conducted by 
the BRGM and Penarroya. 

The only producer of gold in France was 
the Salsigne Mine in the Department of 
Aude. This mine, owned by Canadian inter- 
ests, was purchased by Coframines, a sub- 
sidiary of the BRGM, at the beginning of 
1980. 

Iron and Steel.—The iron ore producing 
sector of France had an uneventful year. 
East Basin was by far the largest area of 
iron ore production in the country during 
1980. 

The steel producing sector, after going 
through a drastic intervention by the Gov- 
ernment during 1979, started to show slight 
signs of improvement. Two new oxygen 
converters, 125 tons each, went onstream at 
the Neuves-Maison steelworks operated by 
Usinor; another two oxygen converters, 85 
tons each, started production at the Rehon 
steelworks also operated by Usinor. At the 
Seremange plant owned by Sollac, a new 
continuous caster was commissioned. 

Lead and Zinc.—Possible new lead and 
zinc deposits were discovered in the com- 
plex sulfide mineralization near Rosmellec, 
Stival, and La Telhaie in Morbihan. The 
Bodennec and Porte aux Moins deposits 
were explored and metallurgical research 
was underway to resolve complex problems 
faced during flotation of these ores. 

In France, lead and zinc ores and lead and 
zinc concentrates were produced at the 
Largentiere, Ardeche, and Malines, Gard, 
Mines, owned by the Société Miniére et 
Metallurgique de Penarroya. In addition, at 
the La Farges Mine, Correze, owned by the 
Société Miniére de Correze, lead concen- 
trates and barites were produced; at the 
Noailhac-Saint-Salvy Mine, Tarn, only zinc 
concentrates were produced and germa- 
nium was a byproduct. Primary lead was 
produced in an Imperial smelter plant at 
Noyelles-Godault, Pas-de-Calais, with a ca- 
pacity of 150,000 tons per year of lead; in 
addition, a lead refinery was part of the 
operation. Both facilities were part of a 
metallurgical complex operated by Penar- 
roya. 

Primary zinc was produced in three 
smelters. Compagnie Royale Asturienne 
des Mines, Asturienne, operated one elec- 
trolytic zinc plant located at Auby-les- 
Douai, Nord, with a capacity of 115,000 


THE MINERAL INDUSTRY OF FRANCE 


tons of zinc per year. A second 
electrolytic zinc plant 
was operated by the Société des Mines et 
Fonderies de Zinc de la Vieille Montagne, at 
Viviez, Aveyron, with a capacity of 110,000 
tons of zinc per year. In addition, Vieille 
Montagne operated a thermal zinc refinery, 
with a capacity of 30,000 tons of extra pure 
zinc, located at Creil, Oise. Imported con- 
centrates for Vieille Montagne were roasted 
in a roasting plant at Calais, Pas-de-Calais, 
before being sent to various European smel- 
ters. The third French zinc smelter was the 
Imperial smelter at Noyelles-Godault, Pas- 
de-Calais, with a capacity of 110,000 tons of 
zinc per year, operated by Penarroya. 

Nickel.—After closure in 1979 because of 
a fire, the nickel plant located at Sandou- 
ville near Le Havre started up again in 
1980. The plant capacity was reported at 
20,000 tons per year of nickel products, of 
which 16,000 tons were nickel cathodes 
(99.98% nickel), as well as about 600 tons of 
cobalt. 

Tungsten.—The Société des Mines de 
Montbellaux (SMM) started production of 
tungsten and tin from the Luitre deposit in 
Ille-et-Vilaine. Reports indicated reserves 
of 3 million tons of 0.25% WO; ore. The 
Société Industrielle et Chimique de l'Aisne 
(SICA) owned about three-fourths of SMM, 
and SICA was controlled by the Panama- 
nian company Corona S.A., reportedly the 
principal company of the Hochschild Group. 

Salau Mine in Ariege, owned by the 
Société Miniére d'Anglade, was the major 
producer of tungsten in France during 1980. 

The significant drop in tungsten produc- 
tion resulted from closure of the Enguiales 
Mine in Aveyron in the latter part of 1979. 


NONMETALS 


Andalusite.—During 1980, Demain-Azin- 
Mineraux (DAM) produced andalusite from 
its operations at Glomel, Cote-du-Nord, in 
northern Brittany. The reserves of the de- 
posit were reported at 4 to 5 million tons. A 
new 25,000-ton-per-year beneficiation plant 
became fully operational at Glomel during 
1980, bringing total plant capacity in the 
area to 50,000 tons per year. 

The mine at Glomel was open cast, with 
10- to 15-meter benches. Blasting was neces- 
sary. The ore was crushed to minus 1.6 
millimeters to plus 0.6 millimeters. An 
electromagnetic separator removed most of 
the black chlorite and mica. The andalusite- 
quartz concentrate was separated into its 
two components in a double circuit, heavy 
media separation unit. DAM produced two 
grades of products that are sold under the 
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commercial name Kerphalite, named af- 
ter a local village. Chemical composition of 
the two products was as follows: 


Percent er te Sera 
Si0o 37.5 38.6 44.3 44.8 
Ala 59.0 -59.5 52.0 -53.0 
Fe2053 ERS EDS 9 -1.1 9 1.1 

FFP 15— 3 12- 27 
MBO une ie ees .09- .15 12- .17 
TIU - iE 2 28 25— 31 
Nazar .08- 10 15— 25 
KO 7. ĩ ˙·» ꝛ˙Üe la .15- 35 25- 40 


Barite.— During 1980, France remained 
an important producer of barite. The larg- 
est barite producer in the country (about 
60% of the total) was the Société Barytine 
de Chaillac, with mines located about 50 
kilometers southwest of Chateauroux in the 
northern part of the Massif Central. During 
1980, the company engaged in research on 
treatment of tailings aimed at making pel- 
lets for use as backfill. During the year, 
dewatering techniques for this purpose 
were tested. 

At the Lacan Mine, Aveyron, operated by 
the Société des Produits Chimiques de Vi- 
viez, a new access road was completed. 
Construction of a new plant for gravimetric 
preconcentration was near completion at 
yearend, with startup expected early in 
1981. In addition to the two companies 
already mentioned, barite was produced by 
the following companies: Société des Cou- 
leurs Zinciques with mines at Pesseus, near 
Rodez, Aveyron, in the southern part of the 
Massif Central; Société Miniére de Correz 
with Farges Mine near the town of Ussel; 
and Société de Mines de Garrot at Parres, 
near Les Arcs, Var. Barite was also recov- 
ered at the Rossignol fluorspar mine near 
Chaillac, Indre, operated by the Société 
Industrielle du Centre, as a byproduct of 
fluorspar production. 

Cement.—About three-fourths of the 40 
million tons per year of cement capacity in 
France was operated by the Société des 
Ciments Francais (SCF), Ciments Lafarge, 
France (CLF), and Ciments Vicats. Of the of 
20 plants owned by SCF, 3 had a capacity of 
over 1 million tons: Airvault, 1.12 million 
tons, in Deux-Sevres Department; Rombas, 
1.16 million tons, Moselle Department; and 
Couvrot 1.6 million tons, Department of the 
Marne. CLF operated 21 plants, but only 1 
at Saint Pierre-la-Cour, Mayenne Depart- 
ment, had a capacity over 1 million tons. 
Ciment Vicat operated nine plants. Three 
had capacities over 1 million tons: Grave de 
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Paille, in Alpes Maritimes Department; 
Montalieu, at Verieu, Isere; and Xeuille, in 
Meurth et Moselle Department. 

Clays.—Clays for refractories and ceram- 
ics were produced in almost all parts of 
France during 1980. In the Charente Basin, 
in the Charente Maritime Department in 
southwestern France, production of cham- 
otte (burnt refractory clay) was dominated 
by the following companies: Argiles et 
Mineraux S.A., which operated quarries at 
Fountbuillant, Grand Liot, and Saint 
Georges and plants at Clerac and Bernet, all 
near Montguyon; and by the Société des 
Argiles Refractaires at Ceramiques d’ Aqui- 
taine, which produced clay from a quarry at 
Condeon in the northern part of the Cha- 
rente Basin and processed it in a plant near 
Oriolles. In the Provins Basin, about 80 
kilometers southeast of Paris near the town 
of Provins, DAM was the largest producer 
of chamottes with eight quarries, two un- 
derground mines, and one processing plant. 
A subsidiary of DAM, Terres Refractaires 
du Centre, produced clay for sanitary and 
tile products from the Damperre quarry 
near Beaulon, Allier. A subsidiary of Watts, 
Blake, Bearne and Co. Ltd. (WBB) of the 
United Kingdom, WBB of France produced 
clay from a property at Tournon-Saint- 
Martin near Chatelleraux. 

Diatomite.—Riom-les Montagnes Mine in 
Cantal and Saint Bazil Mine in Ardeche 
operated by the Carbonisation et Charbon 
Actif S.A. remained principal producers of 
diatomite in France during 1980. In addi- 
tion, Johns-Manville Corp. of the United 
States operated the Murtal Mine, also in 
Cantal. 

Dolomite.—The leading dolomite produc- 
ers in France were: La Dolomie Francaise 
S.A., with installations at Neau, near May- 
enne, at Voisey in Haute-Marne, and at 
Ferriere-la-Grande in the north of France; 
Magnesie et Dolomie de France with mines 
at Elinghem-Ferques, Pas-de-Calais; Blanc 
Mineraux de Paris S.A., with a mine at 
Saint-Martin-Lys, Aude, was the major pro- 
ducer of filler-grade dolomite. Another pro- 
ducer of filler-grade dolomite was the mine 
at Saint Colombe-sur-Guette operated by 
Sopramine S.A., a subsidiary of Saint Gobin 
S.A. Société d’ Exploitation de Sables et 
Mineraux S.A. produced dolomite at Chan- 
ac, Lozer, and Septemes in Bouche du 
Rhone, largely for production of glass. In 
addition, Chaux et Dolomies du Boulonnais 
S.A. produced calcined dolomite at Loc- 
quinghem-Rety. Crude dolomite for sale 
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was produced by Randin S.A. at Elinghem- 
Ferques, Carrieres du Basin de Sambre at 
Dourlers, and Ara et Co. at Asap-Arros. 

Fluorspar.—During 1980, France was an 
important producer and a net exporter of 
fluorspar, although imports of acidspar 
from South Africa in 1980 increased four 
times compared with 1979 imports. 

The French fluorspar production was 
dominated by subsidiaries of PUK. The 
Société d’ Enterprises, Carrieres et Mines 
de l'Esterel (SECME) completed deepening 
the main shaft at its mine at Fontsante, 
Var, in the first half of the year and man- 
aged to produce over 100,000 tons of acid- 
spar during the year in review. At the 
Fontsante Mine sellaite (MgF.) was pro- 
duced and used for use in PUK's hydrofluo- 
ric acid plant near Lyon. The Fontsante 
Mine was the only mine operated by 
SECME after the closure of the Langeac 
Mine near Puy in Haute-Loire during 1979. 

The Société General de Recherches et 
d'Exploitation Minières (SOGREM) increas- 
ed capacity of its plant located near an 
opencast mine at Montroc, Tarn, to over 
50,000 tons per year of concentrates. In 
addition to the Montroc Mine, SOGREM 
operated an underground mine, Le Bourg, 
near Albin in Tarn. 

DAM produced fluorspar ore from an 
opencast mine based on the deposit at 
Escarro on Mount Canigou, about 50 kilo- 
meters southwest of Perpignan. The Escar- 
ro Mine has proven reserves reported 
at about 1.5 million tons of fluorspar. 
Compagnie Francaise de Mokta, formerly 
the Compagnie Francaise des Minerais 
d'Uranium, operated two mines, at Re- 
clesne in Saone and at d'Argentolle in 
Loire. 

The Société Industrielle du Centre pro- 
duced fluorspar at its Rossignol Mine near 
Chaillac in Indre. Société des Mines du 
Haut du Them produced less than 5,000 
tons of metspar from a mine at Mexa- 
conchamp in the Vosges. 

Gypsum.—France was the largest produc- 
er of gypsum in Europe during 1980. The 
major producing areas were the Paris Ba- 
sin, the Rhone Basin, Alsace-Lorraine, the 
Atlantic Pyrenees, the Jura, the French 
Alps, Provence, and Charente. 

The most important gypsum operations of 
the Société Anonyme de Material de Con- 
struction (SAMO) were at Taverny, Pen- 
chard, and Vaujours in the Paris Basin, at 
several mines in Alsace-Lorraine, and at 
Pouillon in the Atlantic Pyrenees. The 
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Taverny Mine, rated 1.1 million tons per 
year and located northwest of Paris, was an 
underground mine, using a room and pillar 
mining method. The gypsum bed was 8 to 12 
meters thick and reportedly extended over 
an area of 1,500 hectares. Reserves were 
reported at 150 million tons of 97% to 98% 
gypsum with very small quantities of cal- 
cium carbonate. To the east of Paris, 
the Penchard underground mine produced 
about 400,000 tons of gypsum per year. 
Reserves at Penchard were reported at 10 
million tons of 96% gypsum, in a 15-meter- 
thick bed. At the Vaujours deposit an open- 
cast mine produced about 800,000 tons of 
gypsum per year. 

In Alsace-Lorraine, two underground 
mines produced about 400,000 tons of gyp- 
sum per year. The operator was the Société 
Anonyme Anhydrite Lorraine, a subsidiary 
of SAMC and Knauf of the Federal Republic 
of Germany. 

Lambert Industries, a joint subsidiary of 
Lambert Freres & Co. and Rhone-Poulenc 
S.A., operated two opencast mines, at Bille- 
parisis near Vaujours and at Cormeilles 
west of Paris in the Paris Basin. Each mine 
can produce about 600,000 tons of gypsum 
per year. At Villaparisis production comes 
from two gypsum seams 17 meters and 8 
. meters thick. 

Platrieres de France, a part of the La- 
farge Group, produced gypsum from mines 
at Vazan, in Vaucluse, Auriol; Tarascon in 
the vicinity of the Rhone River; Portel to 
the north of Perpignan, Aude; St. Pierre de 
Martigues, Carresse, in the Atlantic Pyre- 
nees; and Lontosque in the Maritime Alps 
in the southeast of France. In addition, 
smaller amounts of gypsum were produced 
by Platrieres de Grozon, Etablissements 
Boutaz, and Garandeau. 


MINERAL FUELS 


During 1980, the French Government 
continued to pursue its energy policy of 
reducing dependence on imported fuels and 
diversifying sources of imported energy. 
The Government continued to control im- 
ports and domestic prices of most products, 
inducing foreign oil companies to send the 
lowest priced crude to France in order to 
keep the market and maximize profits. 

Two French companies, Total S.A. and Elf 
Aquitaine S.A., benefited from the Govern- 
ment's policy of negotiating agreements 
with producing countries. The Government, 
with interest in both firms, helped the 
companies in increasing their international 
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stature and assisted them by underwriting 
their investments in France and abroad. 
Furthermore, the Government intended to 
help the companies in getting access to 111 
million metric tons of crude by 1990. During 
1980, bilateral oil agreements were signed 
with Mexico, Saudi Arabia, Iraq, and the 
U. S. S. R. In addition, an earlier oil agree- 
ment with Kuwait gave France direct ac- 
cess to Kuwait oil for the first time. Negoti- 
ations with Venezuela for an agreement for 
cooperation in investments for the process- 
ing of Orinco heavy oils continued during 
1980, but no agreement was made public 
by yearend. 

In the fall, the Government changed its 
energy balance for 1985 as follows, in mil- 
lion tons of oil equivalent: 


Estimated energy consumption, 1985 


Revised Previous Actual 


estimate estimate 1979 
Coal niece ek 30 29 33.9 
Natural gas 36 36 23.2 
Petroleum 101 106 108.2 
Hydroelectric c- 14 14 15.8 
Solar-geo thermal 1 = "s 
Total.. _------- 182 185 189.1 


During 1980, promotion and development 
of French nuclear power remained the most 
dynamic part of the French effort to reduce 
dependence on imported liquid hydrocar- 
bons and resolve energy shortages. Al- 
though the program was effectively manag- 
ed, construction was slowed down by strikes 
and delays in obtaining site authorizations. 

Coal.—According to preliminary reports 
the downtrend in coal production continued 
during 1980, although output of lignite re- 
mained at the same level as in 1979. 

To illustrate the drop of coal production, 
the following tabulation shows production 
of coal in France by basins for 1959 and 
1979. 


Basins 1959 1979 

Nord: Pas-de Calais 29,248 5,386 
LoOrralh x chus eeu 15,142 9,595 
Center Midi... .. 14,332 5,155 
Subtotal: — hcc 58,722 20, 136 
SIS i o ea ee AM E 1,0 929 
Total... te ba UR ut 59,780 21,065 


Mine productivity reached 3,171 kilo- 
grams per shift during 1979. 

At the beginning of 1980, the capacity of 
26 washeries totaled 13,872 tons per hour of 
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raw coal. Roughly 19 washeries with a 
capacity of 10,520 tons per hour could treat 
fines and grain; 4 installations with a capac- 
ity of 1,312 tons per hour treated only 
grains, and 3 installations with an hourly 
capacity of 970 tons could treat only fines. 

The consortium Groupe d’Etude de la 
Gazeification Souterraine announced suc- 
cess in its pilot program at Bruay to frac- 
ture the coal seams with water. Two wells 
were drilled a few dozen meters apart, 
water was injected at pressures up to 800 
atmospheres, seams were fractured and 
communication was established between 
the wells. A second phase will include 
ignition of the coal and injecting oxygen in 
one well and recovering gases at the other. 
The collected gas is later transformed into 
methane. About 2 billion tons of coal re- 
serves in France are not amenable to eco- 
nomic and safe production because of diffi- 
cult geological conditions including gas, wa- 
ter, and thin seams but could be used for 
underground gasification. 

Natural Gas.—<As in the past, France was 
dependent on imported natural gas. Domes- 
tic production covered one third of the 
country’s demand during 1980. The gasfield 
et Lacq remained by far the major producer. 
According to incomplete reports, it appear- 
ed that the construction of the natural gas 
vaporization plant was completed at the 
methane terminal at Montoir de Bretagne. 
Reported capacity of the facility was 1,200 
cubic meters of liquefied natural gas per 
hour. At Fos, a seaport in southern France, 
an 80,000-cubic-meter underground gas 
storage space was completed. 

In February, the first direct deliveries to 
France of gas from the U.S.S.R. started, 
under an agreement for the delivery of 4 
billion cubic meters annually. In addition, 
France was negotiating with the U.S.S.R. to 
participate in construction of a gasline be- 
tween the U.S.S.R. and Western Europe, 
but an agreement was concluded during 
1980. 

Petroleum.—France remained dependent 
on imported crude to meet its demand. 
About 99% of crude processed in France 
was foreign. 

Two offshore wells drilled in the Iroise 
Sea and one in the Gulf of Lion were dry. 
During 1980, the first phase of the develop- 
ment of the oil deposit Vic Birh, Lacq, in 
southern France was completed. An addi- 
tional six wells were needed to assess the 
deposit, which is very complex. Elf Aqui- 
taine expected production from Vic Birh to 
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reach 200,000 tons per year from 12 wells 
during 1981. In the Paris Basin, the well in 
the Chateaurenard Field started using ter- 
ritory methods for production by injecting 
microemulsions-polymers. 

At the beginning of 1980, 22 petroleum 
refineries were operational in France, with 
an annual capacity of about 167 million 
tons. During 1980, refineries operated at 
about 76% capacity. At the Esso SAF refin- 
ery, at Port Jerome, construction of a de- 
waxing unit with a capacity of 367,000 tons 
of dewaxed lubricants was completed in the 
late part of 1980. 

Supply of refineries with crude oil was 
mostly done through pipelines. The follow- 
ing tabulations show movement of crude oil 
for 1978-79 (the latest years for which data 
were available): 


1978 1979 
South European pipeline: 

Movement of crude for France 17,933 17,871 

Total movement of oil through pipe- 
III o See eere 36,854 39,903 
Ile de France pipeline... _ 7,321 8,710 
Lorraine refinery pipeline |... 3,722 3,280 
Sarre pipeline _._____________ 2,110 2,754 
ins 8 813 713 
Donges-Vverrn cllc ll 1,079 343 
Antifer Le - Haunee _ 33,458 34,079 
Berre-Mon Oe NP 2,015 2,352 
Parentis-Ambes |... 690 686 
Trapil- Vernon 3,224 3, 265 
Le Harve- Valenciennes 2, 689 2,935 


Capacity for storage of liquid hydrocar- 
bons at the beginning of 1980 was as follows 
in million cubic meters: 


In refineries. __ __________________ 


Underground__________ ~~~ _______ 12.4 
Outside refineries __ _______________ 13.9 
rr 2 te oe es a 69.8 


For petroleum transport, France owned 
and operated a fleet of 72 boats. During 
1979, five tankers were scrapped and four 
new ones were added to the fleet. About 
89% of imported crude was moved by tank- 
ers flying the French flag. 

The French Trade Ministry concluded 
two contracts with the U.S.S.R. for the sale 
of equipment for construction of offshore oil 
drilling’ platforms. Approximations set the 
values of both contracts at 500 million 
francs (about US$100). According to the 
contract the French companies, Entreprise 
pour les Petroliers Maritime and Union 
Industrielle et d’Entreprise, will deliver 
equipment for the construction of oil drill- 
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ing platforms at Astrakhan and Baku on 
the Caspian Sea. The three additional con- 
tracts for technical expertise require use of 
French experts on the construction sites. 
Deliveries of equipment were scheduled to 
start in the summer of 1981 and reportedly 
the platforms would be completed by 1983. 

Uranium.—During 1980, the Compagnie 
General des Matieres Nucleaires (COGE- 
MA) completed development of a uranium 
mine at Lodeve, Herault. According to re- 
ported plans the new mine should produce 
800 to 1,000 tons of U;O, annually. In 
addition, COGEMA announced discovery of 
a uranium deposit in the area of Contras, 
Gironde. Reportedly proven reserves were 
20,000 tons of U3O,. 

Development of nuclear powerplants con- 
tinued to ensure a share of 50% in the total 
power-generating capacity of France by 
1985. The most significant event was the 
beginning of operation of the Agence Na- 
tional Pour la Gestion des Dechets Ra- 
dioactifs (ANDRA; National Agency for the 
Management of Radioactive Wastes) Al- 
though nuclear waste questions have been 
managed by groups within the Commissari- 
at a l'Energie Atomique (CEA), the Govern- 
ment recognized that as the production of 
nuclear wastes increased with the rapidly 
expanding French nuclear program, the 
overall management of short- and long-term 
radioactive wastes must be handled by an 
industrial organization. While ANDRA re- 
ports to the CEA, it will have an indepen- 
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dent budget (about $28 million in 1980) and 
coordinate with appropriate Government 
agencies in the management of short-term 
waste storage areas at Cap de la Hague and 
the establishment of new facilities for long- 
term waste storage. 

The Eurodif uranium enrichment facility, 
which is to provide enriched fuel for the 
French nuclear program and for sale to 
others, began operation in late 1979 with 
the output of 2.6 million separative work 
units expected by the end of the year. With 
full plant operation expected in 1981, en- 
richment capacity should be 10.8 million 
separative work units per year. 

Construction was proceeding on the 1,200- 
megawatt-electrical Super Phenix fast 
breeder reactor (FBR), with operation now 
scheduled for 1984, according to a Ministry 
of Industry report. This indicates a slippage 
of 1 year from the formerly scheduled 1983 
date. In line with its commitment to pursue 
FBR's, the Government has just announced 
plans to order two additional reactors simi- 
lar to Super Phenix but with a power level 
of 1,500 megawatts electrical each. Reports 
indicate the two new reactors would also be 
constructed at the Super Phenix site, with 
work to begin in 1985 and operation ex- 
pected in 1990. 


! Physical scientist, Branch of Foreign Data. 
ere necessary, values have been converted from 
French francs (F) to U.S. dollars at the rate of 
F5.00=US$1.00. 
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The Mineral Industry of 
Gabon 


By Peter J. Clarke! 


The economic recovery that began in 1979 
continued throughout 1980, maintained by 
higher prices for Gabon’s principal exports, 
petroleum and manganese, and strictly con- 
trolled levels of imports. The nominal gross 
domestic product (GDP) increased 27% from 
$2.85 billion in 1979 to $3.62 billion? in 1980, 
which represents around 15% real growth. 
Around 71% of the total GDP growth was 
due to higher petroleum prices. Other sec- 
tors of the economy that showed significant 
growth rates were transportation (24%), 
industrial (22%), retail sales (19%), and 
other services such as banking, real estate, 
medical, insurance, and advertising (24%). 
The mining sector’s contribution to the 
GDP declined 12% in 1980. The petroleum 
sector accounted for about 50% of the GDP, 
while mining contributed 5% to the total. 

Despite a decrease in its contribution to 
the country’s economy, the mineral sector 
was important in terms of world supply of 
critical minerals. Gabon remained the 
world’s fourth largest producer of manga- 
nese and a leading supplier of uranium. 
Manganese production provided about 7% 
of Gabon’s export earnings, while uranium 
supplied about 5% of the total. Petroleum 
provided about 75% of the country’s export 
earnings, and over 55% of the Govern- 
ment’s total receipts. 

The minerals sector was preparing to 
make a much larger contribution to the 
country’s overall development, pending the 
completion of the Trans-Gabon Railroad. 
The railroad was the country's top develop- 
ment priority. It was to provide a vital link 


between the resources of the country and 
the ports from which they would be export- 
ed. 

The railroad was to run from the coastal 
Port of Santa Clara inland through Owendo 
and Ndjole and then to Booue. At Booue, 
the rail was to split into two lines. One was 
to go northeast to Mekambo, where the 
Belinga iron ore deposits are located, and 
the other was to head southeast to France- 
ville to link the Mounana uranium deposits 
and the Moanda manganese mines. The 
only section of the railroad that was oper- 
ating in 1980 was the 182-kilometer link 
between Owendo and Ndjole. Another 500 
kilometers of track was necessary to com- 
plete the project. The roadbed and track 
was being laid from Franceville, but the 
link to Booue was not expected to be com- 
pleted until 1985. Completion of the whole 
project was revised for sometime in 1987. 
Over $1 billion had already been invested in 
the project. 

While further mineral development was 
awaiting completion of the Trans-Gabon 
Railroad, a major exploration effort was 
underway in the petroleum sector. Essence 
et Lubrificants de France (ELF)-Gabon, the 
country’s largest oil company, along with 
other companies from the United States, 
the United Kingdom, Finland, and Austria 
were exploring in Gabon’s offshore waters 
for additional petroleum reserves. Through 
its attractive joint-concession offers, the 
Government hoped to attract other oil com- 
panies and possibly stop the continuing 
decline in crude oil production. 
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PRODUCTION 


Production of Gabon’s major mineral 
commodities remained fairly stable, with 
declines in both petroleum and gold produc- 
tion. Most of the country’s nonoil resources 
were being extracted at full operating ca- 
pacity, and no expansion plans were being 
implemented until the transportation sys- 
tem could accommodate the increase. How- 
ever, the value of production remained 
fairly stable for all commodities. Petroleum 
was the major currency earner with produc- 
tion valued at about $2.0 billion, an 11% 
increase over the 1979 value, despite the 9% 
drop in actual production. Manganese was 
second, with production valued at approx- 


imately $145 million, followed by uranium 
($110 million), cement ($14 million), and 
gold ($200,000). 

Petroleum was expected to remain the 
major currency-earning mineral commodity 
for several years, despite a continuing de- 
cline in production. Both petroleum and 
gold production was expected to continue 
their trend toward lower production levels, 
owing to depletion of reserves. Production 
levels for manganese and uranium were 
expected to significantly increase when the 
Trans-Gabon Railroad reaches the mining 
areas, allowing a greater capacity route to 
ports. 


Table 1.—Gabon: Production of mineral commodities! 


Commodity? and unit of measure 1976 1977 1978 1979 1980 
Cement, hydraulic metric tons 107, 000 190,000 *190,000 96,205 109,430 
Diamond, gem and industrial carats_ .. NA NA NA NA 557 
Gas, natural: 
Gross million cubic feet. 64,484 61,694 64,449 *64,000 *58,000 
Marketed _________________ _ do- 5,968 6.250 5,827 6,549 2,538 
Gold, mine output, metal content _ troy ounces. . 3,086 2,572 965 964 553 
Manganese: 
Ore, gross weight (50% to 58% Mn) 
metric tons 2,216,759 1,850,529 1,661,020 2,188,445 2,044,049 
Pellets, battery and chemical grade, gross 
weight (82%-85% MnOə32)- - ------ do- 65,000 78,000 93,000 111,649 102,703 
Total cen 86 do. ___ 2,281,759 1,928,529 1,754,020 2,300,094 2,146,152 
Petroleum: 
Crude thousand 42-gallon barrels- 82,042 79,032 76,176 10,991 64,444 
Refinery products: 
Gasoline do 1.260 1,058 1,142 850 886 
Jet fuel and keros ine do... 870 730 2,308 740 1,391 
Distillate fuel olli do... 2,845 5,073 3,275 2,286 2,545 
. Residual fuel oil . _ do- 4,554 3,650 5,662 4,150 4,140 
GGG ↄ A do— 695 1.971 2, 496 684 142 
Refinery fuel and losses do- 999 = 534 274 14 
!!! eee do... 11,223 12,482 15,417 8,984 9,118 
Uranium oxide (UsOs), content of concentrate 
metric tons. _ 11,138 11,068 1,205 1,297 1,218 


“Estimated. Preliminary. 


TRevised. NA Not available. 
1Table includes data available through Aug. 25, 1981. 


2In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) is 
also produced, as well as diamond from artisan works, but output is not reported and available information is inadequate 


to make reliable estimates of output levels. 


TRADE 


Gabon's balance-of-payments situation 
continued to improve in 1980. Preliminary 
figures indicated a merchandise trade sur- 
plus of about $1.7 billion. The value of 
imports increased 21% in 1980 over that of 
1979, while the value of exports increased 
37%, owing largely to price increases for 
petroleum and wood products. Gabon's cur- 
rent accounts balance showed a surplus of 
$610 million and, with a capital account 
deficit of $551 million, the overall balance of 
payments showed a surplus of about $60 
million. The country's major exports in 
order of decreasing value were: Petroleum, 


manganese, wood, and uranium. While 
France remained Gabon's largest single 
trading partner, the United States pur- 
chased the largest share of Gabonese oil 
(about 22%), followed by the Latin Ameri- 
can and Caribbean countries and then 
France and other European countries. Ga- 
bon's manganese went primarily to France 
(25%), Norway (13%), Italy (10%), and the 
United States (7%). All of Gabon’s uranium 
was exported to France, under contract 
with the French Commissariat à l'Énergie 
Atomique (CEA). 
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Table 2.—Gabon: Exports of mineral commodities 


Commodity 


1976 


1977 


Destinations, 1977 


onea Other (principal) 
Manganese ore concentrate 
" thousand metric tons.. _ 2,217 2,162 243 Wc o 620; France 357; Japan 
Petroleum, crude___ thousand 42-gallon barrels. _ 76,739 73,660 13,295 France 14,005; Brazil 8,730; 
Canada 7,397 
Uranium and thorium ores and concentrates 
metric tons (4) 9,000 - All to France. 


1Quantity unreported; exports in 1976 were valued at $35,055,000 and in 1977 were valued at $5,265,000. 


Table 3.—Gabon: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Sources, 1977 
Commodit 1976 1977 ; 
7 pad Other (principal) 
METALS 
Aluminum metal including alloys, semi- 
manufactures ______________— 385 516 E France 407; Belgium-Luxembourg 37. 
Copper metal including alloys, semi- 
manufactures _______________ 80 116 — France 103. 
Iron and steel metal, semimanufactures: 
Bars, rods, angles, shapes, sections 29,617 33,317 = France 25,383; Belgium-Luxembourg 
4,606; Ital 9 1 2 054. 
Universals, plates, sheets 8,070 12,254 NA France 5, 597; Italy 4,897; Japan 1,357. 
Hoop and strikt 172 203 ee : 
Rails and accessories 20, 930 78,810 ae irr oed ; Belgium-Luxembourg 
Wife Mone pep ³o·¹wmꝛm NES 1,459 2,590 NA Franee 2; 2,103; Belgium-Luxembourg 
Tubes, pipes, fittings... 39,135 16,199 8 * wa West Germany 2,026; 
apan 4 
Castings and BAL thy i rough ______ 147 mos 
Other: Oxides, hydroxides, peroxides _ _ _ — 174 _. France 164. 
NONMETALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones 132 ie France 35. 
Cement, hydraulic 183,840 202,763 zac France 128,332; Spain 29,575; Ivory 
Coast 20,843. 
Clay products: 
fractory including nonclay brick _ _ 18 184 de NA. 
Nonrefractory -------------- 3,264 5,415 NA France 3,066; Italy 1,554; West 
Germany 406. 
Fertilizer materials, manufactured: 
Nitrogenous_______________ _ ET 395 m France 307. 
Other including mixed |... 2 33 NA France 18. 
Gypsum and plastertrs 572 5,767 NA Spain 4,277. 
Lime pe MM TE ee 1,073 Ta Belgium-Luxembourg 748. 
.. » EE ETA 1,685 2,656 NA France 1,423; West Germany 494. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 155 968 = Italy 662; France 230. 
Worked... 2 nen 176 4,225 -- J Italy3, 713; France 512. 
Gravel and crushed rodckkkkk 12,329 165,379 -- Spain 97, 190; Ivory Coast 35,337; 
l France 32, 851. 
Sulfur, elemental. - ------------- 3,023 oe 
Other: 
Crude: 
Refractory minerals _______ _ 3,833 3,302 ct ii e 5 2,041; France 748; 
pain 512. 
Unspecified _____________ 13,674 4,672 NA France 2,345; Ireland 1,884. 
Building m: materials of asphalt, asbestos 
and fiber cements, an unfired 
nonmet als 533 1,169 NA iL 392; Belgium-Luxembourg 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products 
Gasoline 42 gallon barrels- 722,338 66,054 — Ireland 21,998; France 19,474; 
Netherlands Antilles 15,674. 
Keros ne do... pals 2,030 — — A. 
Lubricant do_ ___ 30,247 50,666 NA France 36,967; Belgium-Luxembourg 
8,330; Ivory Coast 2,938. 
Liquefied petroleum gas do- m 4,652 zm All from France. 
Bitumen and petroleum coke. do- 12,716 16,117 TR France 10,724; Spain 4,721. 
Depos o on eee do.... 2,541 4,161 NA NA. 
TRevised. NA Not available. 
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COMMODITY REVIEW 


METALS 


Gold.—Gold production in Gabon has de- 
clined unevenly from the early 1960’s when 
output was over 30,000 troy ounces, to 1980 
when production totaled 553 troy ounces. 
Most of the mines were abandoned gradual- 
ly after reserves were mostly depleted, and 
operations were no longer economic. The 
recent high price of gold had some officials 
contemplating returning to a systematic 
exploitation of the old mines, but no action 
was taken during the year. Gold was pro- 
duced primarily in the Eteke region and 
used mostly in jewelrymaking within the 
country, which made inventory of produc- 
tion difficult. Gold output, valued at approx- 
imately $200,000, was sold by the Société 
Gabonaise de Recherche et d’Exploitation 
Miniére (SOGAREM). Some gold was also 
mined from the Lastoursville, Makokou, 
and Ndjole regions, all by small workers. 
Despite the higher price of gold and the 
Government’s interest in reactivating old 
mines, gold output was expected to remain 
low unless significant new discoveries were 
made. 

A gold discovery in the Mont Bouet Dis- 
trict held some promise for increased pro- 
duction in the future, although information 
regarding the deposit was limited. 
Gold was apparently discovered by workers 
remodeling and expanding the Mont 
Bouet market. Initial estimates indicated a 
large deposit, but no reserve figure was 
available. 

Iron Ore.— Development plans for the 
Belinga iron ore deposit remained at a 
standstill, awaiting completion of the 250- 
kilometer Booue to Belinga leg of the Trans- 
Gabon Railway. Reserves at Belinga, locat- 
ed in northeast Gabon, were estimated at 
910 million tons of between 60% and 68% 
iron content, of which 188 million tons was 
low in phosphorus. The deposit was to be 
developed by the Société des Mines de Fer 
de Mekambo (SOMIFER), which was owned 
by the Gabonese Government (41%), Bethle- 
hem Steel Corp. (United States) (20%), Ex- 
ploration Bergbau (Federal Republic of Ger- 
many) (10%), Industrialexport (Romania) 
(5%), Finsider (Italy) (3.5%), the Bureau 
de Recherches Géologiques et Miniéres 
(BRGM) (France) (8%), Solmer (2.4%), Ban- 
que de Paris et de Pays-Bas (1%), Hoogo- 
vens (Netherlands) (0.5%), and a Japanese 
group (13.6%). Belinga was to be mined by 


open pit methods and produce between 7.5 
and 10 million tons per year of ore. Develop- 
ment was expected to cost about $100 mil- 
lion. 

Linking the deposit in Belinga to Booue 
and to the already operating segment from 
Ndjole to Owendo and then to Santa Clara 
was the only factor holding up the develop- 
ment of the project. The mine, located near 
Mekambo, was in the eastern-most portion 
of the country, near the Congolese border. 
Under the revised schedule for completing 
that leg of the railroad, the earliest move- 
ment of ore would be 1986. The sharehold- 
ers in the project have limited their invest- 
ments until the fate of the railroad was 
clear, and a decision to start development 
work on the deposit was postponed until 
1982. 

Manganese.—In 1980, Gabon remained 
the fourth largest producer of manganese 
ore and the world’s largest producer from a 
single mine. For the past 2 years, output 
has been above 2 million tons from the 
Moanda Mine in the far southeastern por- 
tion of the country. Gabon supplied about 
8% of world manganese output, behind the 
U.S.S.R., which produces about 38% of the 
total, the Republic of South Africa which 
supplied about 21% of world output, and 
Brazil which also supplied about 8%. 

The manganese deposits at Moanda were 
operated by the Compagnie Miniére de 
l'Ogooue S.A. (COMILOG), the capital par- 
ticipation in which was BRGM (France) 
(22%), Compagnie de Mokta (14%), Société 
Auxiliare du Manganese de Franceville 
(SAMAF)— Minière del Oubanghi Orien- 
tal—Banque de Paris et des Pays-Bas (15%), 
and United States Steel Corp. (49%). The 
mine and transportation network began 
operation in 1972. 

The ore bodies at Moanda consist of the 
cappings on the tops of five adjacent pla- 
teaus, the Bangombe, the Okouma-Bafoula, 
the Yeye, the Messando, and the Boouba. 
The three western-most plateaus, Bang- 
ombe, Okouma-Bafoula, and Messando, 
have been fully explored, but ore occurs 
over the entire area in a more or less 
horizontal bed from 3 to 7 meters in thick- 
ness. The manganese minerals are essen- 
tially oxides. As of 1980, only the Bangombe 
was being exploited. Mining is by open pit 
methods using walking draglines for strip- 
ping and excavating. The ore is beneficiated 
by simple crushing, washing, and screening. 
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Salable ore represents about 60% to 70% of 
the total run-of-mine. 

Reserves on the three explored plateaus 
were estimated at 450 million tons of ore, 
from which 200 million tons of salable 
product could be extracted. The richest 
zones, on the Bangombe and Okouma- 
Bafoula plateaus, cover 8.5 square kilome- 
ters and contain 75 million tons of salable 
product. 

The transportation system was the limit- 
ing factor in ore extraction. The current 
method is to load the ore onto an aerial 
cableway 78 kilometers over mountainous 
forested country from Moanda to Mbinda 
on the Congolese side of the border. The ore 
is then loaded onto COMILOG's own rail- 
ways for 285 kilometers to Mont-Belo, 
where the company railway connects with 
Chemin de Fer Congo-Ocean, which is the 
main rail line between Brazzaville and 
Pointe Noire on the Congo coast. COMILOG 
also constructed loading, storage, and recla- 
mation facilities at Ponte Noire. Maximum 
capacity of the transport system was about 
2.5 million tons per year. The Trans-Gabon 
Railroad was scheduled to reach Moanda by 
1985, after which the mine capacity could be 
expanded to a planned 4 million tons per 
year. The railroad was to terminate at a 
new port at Cape Santa Clara, 25 kilometers 
north of Libreville. The terminus was to 
handle manganese from COMILOG and al- 
so iron ore from Belinga. Two berths were 
to be constructed at Santa Clara, one to 
handle vessels up to 280,000 dead-weight 
tons and load from stockpiles at 10,000 tons 
per hour. The other was to handle up to 
60,000 dead-weight tons and load at 4,000 
tons per hour. 

High-grade manganese ore was also pro- 
duced at Moanda. About 102,700 tons of 
83% MnO. was produced for sale as battery- 
grade ore for the dry cell industry. Batteries 
were produced by Société Gabonaise des 
Piles (SOGAPIL), which was owned 20% by 
the Government, 20% by COMILOG, and 
20% by Wonder Inc., with the remaining 
shares in private hands. Production capaci- 
ty at the plant was 12 million 1.5-volt 
batteries per year. Gabon was the largest 
producer of battery-grade manganese in the 
world. Around 5% of the run-of-mine ore 
was separable as battery grade. 

Uranium.—Not far from the manganese 
deposits at Moanda, a major uranium depos- 
it was centered around the Mounana re- 
gion. Three deposits have been delineated at 
Oklo, Boyindzi, and Okelobondo, but only 
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the Oklo Mine was producing uranium. 
Infrastructure development for the Boyind- 
zi deposit began in 1979, but exploitation 
was not scheduled until the middle of the 
decade. 

Ore from the Oklo Mine was excavated by 
both open pit and underground methods. 
Underground exploitation began in 1978, 
thereby raising production capacity of the 
operation to about 1,200 to 1,500 tons 
per year of uranium metal. The mine 
was operated by Compagnie des Mines 
d'Uranium de Franceville (COMUF), which 
was owned jointly by the Gabonese Govern- 
ment (25%), Cie. de Mokta (28%), the 
French CEA (15%), Minatome S.A. (France) 
(13.2%), Compagnie Francaise des Minerais 
d'Uranium (7.5%), Cie. des Mines d'Hua- 
ron (3.75%), and Compagnie de Gestion 
d'Investissements Internationaux (7.5%). 

Ore from Oklo was processed to yellow- 
cake at a plant in Mounana that began 
operating in 1978. The run-of-mine ore con- 
tained an average of 5% UO.. The first 
processing plant enriched the ore to be- 
tween 35% and 55% U;Os. The throughput 
capacity of the plant was 240,000 tons of ore. 
The yellowcake plant produced a 70% to 
75% uranium concentrate. Capacity of the 
plant was 1,000 tons per year of contained 
uranium metal. All of Gabon's uranium 
concentrate was sold under contract to the 
French CEA. 

Speichim S.A. (Empian Schneider Group) 
(France) and. Techminemet S.A. (Imetal 
Group) (France) were awarded a joint con- 
tract worth $50 million to construct a urani- 
um ore processing plant at Mounana. The 
plant was designed to produce 1,500 tons of 
uranium per year as magnesia uranate. The 
project was to be completed in 1982. 

Uranium exploration was continuing in 
Gabon, concentrated in the region between 
Mounana and Lastoursville to the north- 
east. In January 1980, an agreement was 
signed by the Korean Electric Co., COGE- 
MA of France, and the Gabon Government 
for exploration of the Lastoursville region, 
an area previously under concession to 
COGEMA alone. The Korean company was 
to commit $12 million in exploration capital 
over a l-year period. 


NONMETALS 


Barite.—Barite was first discovered in 
Gabon in 1960, by the BRGM. The deposit, 
which was estimated to contain about 1 
million tons of ore with a barite content of 
47%, was located at Dourakiki in the Nyan- 
ga region, 110 kilometers north of Mayum- 
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ba. A joint company composed of the 
BRGM, COMILOG, ELF-Gabon, and the 
Gabonese Government, was formed to ex- 
ploit the deposit. The initial project was to 
start exploitation of a 25,000- to 50,000-ton 
reserve base. Benefication by gravitational 
methods was to provide about 80% of the 
run-of-mine as salable product. Output was 
to be sold domestically, with the remainder 
being exported to Cameroon and the Congo. 
Zaire, Angola, and the Ivory Coast also 
expressed interest in Gabon’s barite. No 
startup date for the project was available. 

Cement.—Cement production remained 
below capacity at Gabon’s only operating 
plant. The clinker-grinding plant, operated 
by Société des Ciments d’Owendo, had an 
annual production capacity of 270,000 tons. 
Principal shareholders in the plant were 
the Gabonese Government (20%) and Ci- 
ments Lafarge S.A. (France) (71.3%). 

Two new cement plants were under con- 
struction in 1980. Both plants were being 
built under contract by Cruesot Loire En- 
terprises and Lafarge Conseils et Etudes, 
both of France. The first plant, located near 
Ntoum, about 40 kilometers from Libre- 
ville, was to produce 350,000 tons of cement 
per year, utilizing local raw materials. The 
second plant was to be constructed at 
Franceville. The plant was to have a 
100,000-ton-per-year grinding capacity. 
With all three plants onstream in the early 
1980's, Gabon was expected to satisfy its 
domestic requirements for cement and have 
some surplus available for export. Annual 
consumption of cement was about 220,000 
tons in 1980, but was expected to increase as 
the economic situation improved. The two 
new plants were to be operated by Société 
des Ciments de Gabon (which was owned by 
the Government) (51%), ELF-Gabon (19%), 
Ciments Lafarge (15%), and Société des 
Ciments d'Owendo (15%). 

Talc.—The Gabonese Government, in 
association with BRGM, was continuing 
its investigation of talc deposits in the 
N'dende-Tchibanga region. The Govern- 
ment considered exploitation of the deposits 
as feasible, and was investigating the infra- 
structure requirements for talc extraction 
and exports. Involved in the investigation 
project were the Gabonese Government, the 
BRGM, and another French company, So- 
ciété du Talc de Luzenac. Earliest possible 
exploitation of the deposit was set at 1983. A 
group of Japanese businessmen from C. Itoh 
and Co. discussed conducting a feasibility 
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study for a talc processing plant in 1980, but 
no definite plans were made. 


MINERAL FUELS 


Natural Gas.—Production of natural gas 
in Gabon declined slightly in accordance 
with the decline in crude oil output. All of 
Gabon's natural gas was associated gas. 
About 95% of the country's gas production 
was flared in 1980. The remainder was used 
for power generation. Reserves of natural 
gas remained stable, at about 70 billion 
cubic meters. 

Petroleum.—Production. —Gabon's crude 
oil production, mostly from offshore fields, 
continued to decline in 1980. Production 
during the year averaged just under 180,000 
barrels per day compared with a peak of 
about 224,000 barrels per day in 1976. An 
intensive exploration effort was underway 
during the year, attempting to halt the 
decline, and several new discoveries were 
put into production in 1980. 

Oil production began in Gabon in 1957, 
around the Port Gentil area. Development 
and production has centered around this 
region ever since and only recently expand- 
ed to the southern part of the country's 
offshore region. ELF-Gabon was the domi- 
nant company in the country, producing 
about 80% of the country's crude oil. 
ELF-Gabon was owned 25% by the Govern- 
ment, and 75% by Essence et Lubrificants 
de France-Enterprise de Recherches et 
d'Activités Pétroliés (ELF-ERAP). ELF- 
Gabon operated 14 fields by itself and 14 
others in conjunction with other companies. 
Its major fields and levels of production 
were: Grondin (10,500 barrels per day), 
Gamba (4,170 barrels per day), Torpille 
(3,475 barrels per day), Girelle (2,900 barrels 
per day), Breme (2,500 barrels per day), and 
Madaros (2,360 barrels per day). Over 84% 
of the total production from ELF fields was 
from offshore. All of ELF-Gabon's fields 
were linked into a three-pipeline network, 
which connects with a single tanker loading 
terminal at Cap Lopez. 

Shell Gabon, a subsidiary of U.S. Shell, 
was the country's second largest producer. 
The Gabonese Government also held a 25% 
share in Shell Gabon. Shell's major fields, 
which were shared with ELF-Gabon, were 
the Gamba and Lucina Fields. Production 
from the Gamba Field continued to decline, 
and Shell was in the midst of a major 
exploration drive to increase its output in 
the near future. 

Other foreign companies also operate in 
Gabon, mostly in joint ventures with ELF- 
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Gabon. Gulf-Gabon, a subsidiary of Gulf Oil 
Corp. (United States), shared production 
with ELF from the Lucina and Olende 
Fields. Mobil Oil Corp. also operated a share 
in the Batanga offshore fields. Other com- 
panies, their production levels and shares 
in total production in 1980, were as follows: 


Production 


Percent of 
Company (barrels per 
day) total 
ELF-Gabon __________~_ 121,938 69.1 
Société Nationale Elf- 

Aquitane ___________ 28,551 16.2 
Shell Gabon 13,669 7.7 
Ocean Drilling and Explora- 

tion Co. (United States) _ _ _ 4,185 2.4 

C1 ee ie ie 4,185 2.4 
Gulf Oil Cord 2,495 1.3 
Mitsubishi Petroleum 

Development Co. (Japan) 648 4 
Sed aid FFF 330 2 
Mobil Oil Corp. (United 

States)) 193 1 
Hispanoil (Spain)dꝛd 182 1 

nsear enn 180 1 


In 1979, the Gabonese Government set up 
a state-owned oil company, the Société Na- 
tionale des Pétroles Gabonaise (PETRO- 
GAB), and required equity participation in 
all oil companies of 25%. The private com- 
panies were then required to deliver 25% of 
their crude oil output to the state company. 
PETROGAB sold most of its allocated out- 
put on the spot market in 1980, with the 
remainder through short-term contracts. 
New exploration contracts could only be 
obtained as production-sharing ventures 
with the state company. 

Exploration.—ELF-Gabon and Shell- 
Gabon, along with several other interna- 
tional and small private companies, have 
joined a major exploration effort in Gabon. 
The effort was begun late in 1979 when the 
economy began to show signs of improve- 
ment. Development work was still centered 
around the Port Gentil area, but several 
small discoveries have been made in the 
southern waters near the Congo border. In 
addition to the companies already oper- 
ating, Acorn Petroleum, a subsidiary 
of Nigeria’s Lawson Group, Neste Oy (Fin- 
land State Oil Co.) Burmah Oil (United 
Kingdom), Hudbay Oil (Canada), Norcen 
Oil and Gas Co. (Canada), and OMV 
Aktiengesellschaft (Austria) have joined to- 
gether to undertake exploration on a 6,000- 
square-kilometer tract offshore Gabon. 
Acorn, which originally held the concession, 
was to retain a 44% share, with the other 
operators taking 11% shares. 
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Meanwhile, ELF-Gabon continued to con- 
centrate exploration and development 
around its already established fields. Six . 
drilling rigs were carrying out develop- 
ment work for ELF-Gabon at the end of 
1980. Shell was exploring a 14,000-square- 
kilometer free zone, and also renewed its 
exploration permits in the Gamba South 
offshore, Cap Lopez offshore, and Grand 
Large areas. 

Mitsubishi Petroleum Development Co., 
in conjunction with ELF-Gabon, recently 
started production from the new Baliste 
Field. Production began at about 1,500 bar- 
rels per day and was to build up to 7,000 to 
8,000 barrels per day by the middle of 1981. 
In the southern waters off Gabon's coast, 
Gulf discovered the Mayumba structure 
and subsequently installed three wells that 
were producing 3,150 barrels per day by 
yearend. Also, Wed Gabon Oil Co., a compa- 
ny composed of Japan National Oil Co. 
(50%), World Energy Development (28.6%), 
and C. Itoh Energy Development (21.4%), in 
a joint concession with ELF-Gabon, discov- 
ered oil in the North Concession. Oil was 
discovered in the Batanga stone at a depth 
of 2,259 meters. Initial flow was 1,082 bar- 
rels per day. 

These discoveries, and others sure to 
come, hold the potential of slowing, if not 
halting altogether, the steady decline in 
Gabon’s crude oil output. Most industry 
sources expect output to stabilize at be- 
tween 160,000 and 180,00 barrels per day, 
given Gabon’s proven reserves of only 500 
million barrels.‘ 

Refining.—Two refineries were operating 
in Gabon in 1980. The Société Gabonaise de 
Raffinage (SOGARA) refinery at Port Gen- 
til had an annual capacity of 12 million 
barrels of crude oil. The refinery was sup- 
plied crude oil from Madji Isle by an 18- 
kilometer pipeline. SOGARA was owned 
51% by the Government, 18.75% by ELF- 
Gabon, 18.75% by Compagnie Francaise des 
Pétroles (CFP), and 11.5% by a group of 
petroleum marketing companies. Output 
from the refinery in 1980 was 794,363 tons 
of petroleum products, which represents 
about 60% of capacity. Petroleum products 
from the SOGARA refinery were sold most- 
ly on the domestic market, with some gaso- 
line and fuel oil being exported to Came- 
roon and the Congo. 

Gabon’s second refinery, also located in 
Port Gentil, came onstream in 1977. The 
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refinery was operated by the Compagnie 
Gabonaise-Elf de Raffinage (COGER), and 
was owned 30% by the Government and 
70% by ELF-Gabon. Production capacity of 
the refinery was 40,000 barrels per day. 
Total production from the refinery in 1980 
was about 500,000 tons of butane, naphtha, 
gas oil, and fuel oil. Exports from the 
COGER refinery were destined for France, 
the Federal Republic of Germany, Brazil, 
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Italy, and the Netherlands. 


1Physical scientist, Branch of Foreign Data. 


Where necessary, values have been converted from 
Gabonese Communauté Financiere Africaine francs 
(CFAF) to U.S. dollars at the rate of CFAF220= 
US$1.00. i 

The Libreville L'Union (Gabon). L'Union. Apr. 1, 1980, 
p. 4. 
‘Oil and Gas Journal. Gabon’s Offshore Production 
Continues to Wane. Special report, Jan. 12, 1981, p. 58-59. 


The Mineral Industry of the 
German Democratic Republic 


By Richard Levine! 


The German Democratic Republic (GDR) 
in 1980 continued to experience economic 
growth despite the increased burden of 
rising energy and raw materials costs. Re- 
portedly, in 1980, the net national income of 
the GDR increased by 4.2% compared with 
a 4% increase in 1979. The gross industrial 
product grew by 4.7%, fulfilling the plan, 
but slightly down from the 4.8% growth 
registered in 1979. Although investment in 
the industrial ministries increased by 4% in 
1980, total investment (including industrial 
investment and investment in the CMEA? 
countries) grew by only 2%. Over one-third 
of total investment was for energy and raw 
materials, and over 60% of industrial in- 
vestment was used to increase the energy 
supply or to expand the raw materials base. 

. Rising energy and raw materials costs are 

significant in shaping the development of 
the economy and particularly the mineral 
industry. The GDR is engaged in a major 
effort to conserve and make more effective 
use of minerals. This is necessitated by the 
rising cost of imported minerals coupled 
with the large expenditure required to ex- 
pand the domestic raw materials base. In 
addition, there will be the naturally in- 
creasing demand for energy and minerals. 
Insuring future supplies will become more 
difficult both through imports and from 
domestic supply as even minerals such as 
lignite, which the GDR has in abundance, 
become more expensive to produce, and 
eventually become scarce. 

In an effort to stimulate savings on ener- 
gy and raw materials, the GDR has intro- 
duced as basic economic indicators net in- 
dustrial production and basic materials 
costs per 100 marks of gross industrial 
output. Gross industrial output alone has 
the undesirable effect of including inputs 


purchased outside the enterprise as part of 
industrial output, thus allowing increased 
energy and raw materials expenditures to 
be recorded as production. Net industrial 
output, on the other hand, excludes raw 
materials and energy purchased outside the 
enterprise. In 1980, net industrial produc- 
tion rose by 5.5%, exceeding gross industri- 
al production, while savings on basic mate- 
rials cost per 100 marks of gross industrial 
output exceeded the plan. This indicates 
that the GDR has been effectively imple- 
menting its energy and raw materials cost 
reduction program. An important compo- 
nent of this program is to conserve energy 
and raw materials through improved pro- 
duction methods and increased use of sec- 
ondary materials. The country is presently 
able to provide approximately 10% of its 
industrial raw materials requirement using 
secondary materials. 

The GDR is not richly endowed in most 
mineral resources except lignite and potash 
for which it is a leading world producer. For 
practically all ferrous and nonferrous met- 
als, mine production is either insufficient or 
nonexistent. There is practically no mining 
of precious metals which are produced pri- 
marily from secondary materials. The GDR 
does produce enough building sand, gravel, 
salt, fluorspar, and kaolin along with cer- 
tain other construction, cement, glass, and 
ceramic raw materials to meet its needs and 
for export. However, the country produces 
insufficient quantities of some nonmetals, 
such as pyrites and special clays and has no 
production of other nonmetals such as as- 
bestos and magnesite. 

The GDR relies heavily on its lignite 
production as a primary energy resource 
and in the future plans to replace petrole- 
um with lignite for fuel and chemical pur- 
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poses. In 1980, the GDR remained the 
world’s leading lignite producer with ap- 
proximately 28% of the world’s output. 
Although the GDR has been seriously af- 
fected by rising petroleum prices, owing to 
its large lignite production, it is less depend- 
ent on imported petroleum than many in- 
dustrial countries. The country also pro- 
duces some natural gas and very small 
amounts of crude oil, neither of which is 
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sufficient for the needs of the economy. 

Because of its poor raw materials base, 
the GDR relies heavily on imports for a 
large percentage of its minerals and is 
particularly dependent on the Soviet Union 
as its chief supplier. However, during the 
next 5-year period, 1981-85, the GDR will 
have to seek additional suppliers as Soviet 
imports of most essential minerals will not 
increase over their 1980 level. 


PRODUCTION 


Mineral production is administered by 
several ministries with each ministry re- 
sponsible for specific minerals. The main 
ministries for minerals are the Ministry of 
Ore Mining, Metallurgy, and Potash; the 
Ministry of Coal and Energy; and the Minis- 
try of the Glass and Ceramics Industry. The 
Ministry of Ore Mining, Metallurgy, and 
Potash administers the production of fer- 
rous and nonferrous metals and the produc- 
tion of potash, rock salt, and spar. Approx- 
imately 143,000 workers are engaged in 
ferrous and nonferrous mining and metal- 
lurgy, 22,000 workers in the preduction of 
potash, and the remaining 10,000 workers 
in the production of rock salt, spar, and 
other enterprise activities. Subordinate to 
the Ministry are firms (Kombinat) that 
administer mining and metallurgical pro- 


duction at their subordinate enterprises. 
The Ministry also administers foreign and 
domestic trade along with technical schools, 
research facilities, and recycling activities. 
Within the other ministries, there have 
been reported estimates of 28,000 workers 
engaged in coal mining and 2,000 workers 
engaged in the silicate mining industry. 

In 1980, production of most mineral com- 
modities either increased or remained at 
their current level. Many of the figures 
reported in table 1 are estimates because 
the GDR does not officially report produc- 
tion of many mineral commodities. In addi- 
tion, the country is 1 to 2 years behind in 
publishing many of the statistics that it 
does report. Current estimates will be revis- 
ed after the official figures are published. 


Table 1.—German Democratic Republic: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979P 1980* 
METALS 
Aluminum 
Alumina- - ß 44,468 38,953 37,585 41,000 41,000 
Metal, primary* m A OR — 000 ,500 60,000 ,500 ,500 
E metal, primar 118 118 718 115 15 
5 output, metal conten - 16,000 17,000 16,000 715,000 15,000 
e 
Smelter ae cce tL er 16,000 18,000 17,000 "19,000 19,000 
Refined, including secondary... 000 51,000 49,000 151,000 51,000 
Iron and steel: 

Iron ore, gross weight? |. |... thousand tons 159 66 80 70 70 
Pigiron a Ee do... 2,528 2,628 2,560 2,386 42,460 
Ferroalloys* _ -- ----------- ig c 154 154 164 155 150 
Crude steel do 6,732 6,850 6,976 7,028 7,308 
Semimanufactures (hot- rolled 5 

do... 4,593 4,802 5,002 5,100 5,200 
Lead:* 
Mine output, metal content, recoverable 4,000 = - NE 
N Metal, refined, including secondary - / 36,000 37,000 38,000 F40,000 40,000 
ickel: 
Mine output, metal content, recoverable 2,500 2,500 2,700 12.500 2,500 
Metal, refineddl! 2,800 2,800 3,000 3,000 3,000 
Silver, mine output, metal content, recoverable® 
thousand troy ounces. _ 1,600 1,600 1,600 T1,550 1,600 


See footnotes at end of table. 
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Table 1.—German Democratic Republic: Production of mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 13980 
METALS —Continued 
Tin:“ | 
Mine output, metal content, recoverable ___ 1,300 1,400 1,600 1,600 1,600 
Metal, including secondary . // 1,200 1,200 1,200 1,600 1,600 
Zinc metal, including secondary? _ _ --------- 15,000 15,500 16,000 717, 000 17,500 
NONMETALS 
Bares eL .... te eC 31,000 31,000 35,000 35,000 35,000 
Boron materials: Processed borax, NazB. O, 10H30 
Content: S c uec ee et 4,000 4,000 4, 000 4.000 4,000 
Cement, hydraulic... thousand tons... 11,344 12,102 12,521 12,273 412,444 
Chalk ac - é do... 50 50 50 50 50 
Fluorpp ark o- 90 100 100 100 100 
Gypsum and anhydrite 
e do 340 340 1350 1360 370 
Seine ss2S2SLsSs ee do 302 304 309 319 330 
Lime and dead-burned dolomite_ .. — — — - — do 3,404 3,367 3,443 3,500 3,500 
Nitrogen, N content of ammonia _ — ~~ — — do____ 1,119 1,130 1,137 1,078 1,100 
Potash, marketable, KO equivalent do- 3,161 3,229 3,323 3,395 422 
Pyrite, gross weiht do... 25 25 25 
Salt: 
Marinee do- 52 53 53 55 56 
Bock c ³ A occcnc ue do... - 2,508 2,590 2,688 2,997 3,100 
!!! A eee ee do 2,560 2,643 2,741 3,052 3,156 
Sodium compounds, n.e.s.: 
ustic soda ³»W5m¹ 440,589 423,486 414,988 548,000 550,000 
Sodium carbonate _ - - --------------- 828,998 839,561 852,260 860,000 870,000 
Sodium sulfate |... - --------------—-- 149,218 137,579 130,799 127,000 127,000 
Stone, sand and gravel: 
Crushed stone thousand tons 13,836 14,561 14,566 15,000 15,000 
Sand and grave! do— 8,218 8,359 8,477 9,827 10, 000 
ulfur: 
Byproduct 
Elemental do- 79 $ y z 80 
Other form do_ _—— 250 260 270 270 270 
From pyriteee do— 10 10 10 10 10 


Sulfuric acid do: 957 921 971 952 950 
MINERAL FUELS AND RELATED MATERIALS 


Bituminous. - -—- ------------—- do_ ___ 451 9 115 ncs 
j| een See 8 do... 246,897 253,705 253,264 256,063 258,350 
eut Total ——— meses do-..- 247,354 254,054 253,379 256,063 258,350 
e: 
From anthracite and bituminous coal do- 1,693 *1,600 *1,500 *1,500 1,500 
From brown coal: 
High temperature do. ... 2,123 2,240 2,297 2,913 2,450 
Low temperature do... 3,962 3,020 2,857 2,769 2,700 
f Set do- 5,485 5,260 5,154 5,142 5,150 
rue briquets (from lignitee ------—- dó — 48,679 48,749 48,468 48,700 49,675 
as: 
Manufactured million cubic feet 194, 300 203,517 218,138 228,379 240,000 
Natural, marketed production do... 304,520 300,343 302,426 302,450 302,450 
Petroleum: 
Crude* |... thousand 42-gallon barrels. _ 392 392 892. 892 892 
Refinery products: 
Gasoline do- 25, 348 26,205 27,515 27,882 28,000 
Kerosine, jet fuel, distillate fuel oil 
8 38, 823 41.048 42,583 45,300 48,000 
Residual fuel oil do ; 56, 58,741 58,941 59,500 
Lubricant do- 2,666 2,738 2,81 ; ! 
e do 6,596 7,268 6,781 6,969 7,000 
Total* ot uane do- 132,277 134,109 138,437 141,952 145,500 


*Estimated. Preliminary. ‘Revised. 

1Table includes data available through June 23, 1981. 

An addition to the commodities listed, magnesium, peat, and a variety of crude construction materials are produced, 
but output is not reported and available information is inadequate to make reliable estimates of output levels. 

3Source indicates that data include "roasted ore," presumably roasted pyrite. 

*Reported figure. 

5Figures represent the sum of estimates for silicon metal production (3,000 tons in 1976 and 1977 and 4,000 tons in 1978 
and 1979) and reported figures for production of all other ferroalloys (1980 estimated). 

Total of listed products only; no estimates have been made for unreported products or refinery fuel and losses. 
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TRADE 


The GDR must depend on imports to 
cover a large percentage of its raw material 
needs; therefore, foreign trade plays a large 
role in the economy. The GDR reports that 
in 1980, foreign trade turnover increased by 
10% over the 1979 figure of 109 billion VM 
(valuta marks). Approximately 65% of this 
trade turnover is with CMEA countries. 

The Soviet Union is the GDR’s largest 
trading partner upon which the GDR is 
heavily dependent for exports of raw mate- 
rials. In 1980, the GDR imported the follow- 
ing commodities from the Soviet Union: 19 
million tons of petroleum; 6.5 billion cubic 
meters of natural gas; 1.7 million tons of 
iron ore (iron content); 3.2 million tons of 
rolled steel; 130,000 tons of aluminum; 
42,000 tons of copper; and 430,000 tons of 
apatite concentrates. There were some in- 
creases in deliveries of commodities such as 
petroleum and rolled steel, and a substan- 
tial increase in the delivery of natural gas. 
The GDR also imports other minerals such 
as zinc, nickel, manganese, and lead from 
the Soviet Union, but figures are not re- 
ported. 

During the 1981-85 planning period, the 
GDR is scheduled to import from the Soviet 
Union 95 million tons of petroleum, 32.5 
billion cubic meters of natural gas, 8.5 
million tons of iron ore (iron content), 4.8 
million tons of pig iron, 650,000 tons of 
aluminum, 211,500 tons of copper, 6.5 mil- 
lion tons of coke, and 21 million tons of hard 
coal. Although these trade figures are im- 
pressive and are proclaimed as such, the 
reality is that Soviet deliveries of petrole- 
um, natural gas, iron ore, aluminum, and 
copper will remain at their 1980 levels 
during 1981-85, and the GDR will have to 
meet increased demand for these products 
from other sources. 

The other CMEA countries will not be 
able to substantially supply the GDR with 
raw materials, although the GDR does im- 
port some significant raw materials from 
other CMEA countries. These materials 
include bauxite, alumina, and alumi- 
num from Hungary, and hard coal from 
Czechoslovakia and Poland. The GDR in 
turn is able to supply the CMEA countries 
with lignite briquets, potash, salt, and build- 
ing materials. The labor unrest in Poland 
has caused Polish exports of hard coal to 
drop sharply below the expected levels. To 
compensate, the GDR is trying to makeup 
some of the difference through increased 
imports from the Federal Republic of Ger- 


many (FRG) and is, in addition, trying to 
convert its furnaces to lower Btu domestic 
lignite. 

The GDR is engaged in mutual ventures 
with the Soviet Union and the other CMEA 
countries to obtain energy and raw materi- 
als. These projects include the exploration 
for petroleum off the Baltic Coast and the 
construction of the Kiyembay Asbestos com- 
plex. In regard to the latter project, the 
GDR supplied the Soviet Union with struc- 
tural metals, cables, cement, cranes, pumps, 
and locomotives, and in return is to receive 
20,000 tons of asbestos in 1980, increasing to 
40,000 tons in 1991. 

Because U.S.S.R. petroleum exports to 
the GDR will remain at 19 million tons 
annually through 1985, the GDR is actively 
seeking other sources of petroleum and is 
cultivating relations with Iraq and Algeria, 
both of which exported petroleum to the 
GDR in 1980. The GDR is also developing 
relations with Mexico, Angola, and Iran, 
which in 1980 did not export petroleum to 
the GDR, although Iran previously did. In 
the past, the GDR also obtained petroleum 
from Syria and Libya, and it is uncertain 
whether these shipments are continuing. 

The GDR would prefer to obtain its petro- 
leum through other than hard currency 
payments, such as the now-canceled barter 
agreement which the GDR concluded with 
the Shah’s Government in Iran. It now 
appears that nonbloc exporting countries 
will demand payment in hard currency. If 
the GDR is not able to obtain a stable 
supply of petroleum from outside the Soviet 
Union, the Soviet Union will be under 
pressure to increase its petroleum exports 
to the GDR. 

Regarding trade with developed coun- 
tries, in the first 6 months of 1980, exports 
rose almost one-third, and imports also rose. 
The GDR publishes no data on foreign 
indebtedness and estimates vary. The U.S. 
Department of Commerce estimates the 
GDR’s hard currency deficit for end-year 
1979 at 10.1 billion dollars and its 1979 debt 
servicing ratio at 51%.‘ 

Trade between the GDR and the FRG 
comprises a significant portion of the GDR’s 
trade with the Western countries. The GDR 
is recording increased exports to the FRG in 
part because of the sharp increase in the 
price of refined petroleum products that the 
GDR exports to the FRG. This exchange is 
based on a trade agreement whereby the 
GDR imports crude oil from the FRG and in 
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return exports refinery products to the 
FRG, particularly to West Berlin. In 1979, 
this trade agreement was set on a long-term 
basis. Trade between the GDR and FRG is 
expected to continue to increase. In 1980, 
the GDR and the FRG negotiated a 5-year 
skeleton trade agreement whereby the GDR 
will export annually 1.25 million tons of 
lignite briquets to the FRG, with an addi- 
tional FRG option of 0.25 million tons. This 
does not include lignite deliveries to West 
Berlin, which are to be separately negotiat- 
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ed. As part of this agreement, the FRG will 
ship the GDR lignite-processing machines 
in which the coal is pulverized and better 
suited for use in certain industries. In 
addition, the GDR is an importer of bitumi- 
nous coal from the FRG. According to a 
1979 skeleton trade agreement, the GDR 
will purchase DM250 million worth of bitu- 
minous coal annually for a 6-year period 
from 1980 to 1985. The GDR might try to 
increase this amount because of shortages 
in supply from Poland. 


Table 2.—German Democratic Republic: Apparent exports of mineral commodities! ? 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 
Aluminum metal including alloys: 
CTO oe ↄↄ i E esie Ee 2,997 
Unwrougnhnhttl.tl „ 24,080 
Semimanufactures 7,344 
Arsenic trioxide, pentoxide, acids ae 
Bismuth metal including alloys, all forms iam 
Chromium oxide and hydroxide_ ___________ eM 
Cobalt metal including alloys, all form 5 
Copper: 
Ci: ccu e EU m 
Metal = alloys: ais 
Unwrought __________________-_ 14,708 
Semimanufacture s 173 
Iron and steel metal including alloys: 
JJ%%%%öö˙Ü˙§êã ĩð : ĩͤ E 13,708 
Pig ifon EE E EE O AE Pree 88 1 
Ferroalloyg! 222.2554 8 1,000 
Steel, primary forms" — thousand tons_ - 374 
Semimanufacturee:* 
Bars, rods, angles, shapes, sections 
do— 604 
Platesandsheets. ------- do— 286 
Hoop and stri- do- 124 
Rails and accessories do 11 
iii! y DLL do- 68 
Tubes, pipes, fittings. ________ do. _ _ — 105 
Castings and forgings, rough _ _ do- 25 
JJ EET en ĩ ET 637 
Metal including alloys: 
Poe Se ha ee ee N 1 
Unwrought --—---------------- 2,317 
ese oxide ss 
Molybdenum metal including alloys, all forms _ _ _ 3 
Nickel: 
Matte and speiss 717177 NEP OR 10 
Metal including alloys: 
Unwrought ___________________ 218 
Semimanufactures. ~~. -_____ 11 
Platinum-group and silver metals including vo dd 
Waste and sweepings value, thousan 8 
Worked or partly worked: 
Platinum- group do— 312 
JJV” ͤ ee do- $38,649 
Tin metal including alloys, unwrouggnt _ 
Tungsten metal including alloys, all forms 
kilograms_ _ 10 
Zinc: 
Ore and concentrate T" 
Oxide and peroxide |... 2,259 
Dust including alloys, semimanufactures ... 10 
er: 
Ores and concentrates, nes |... 6 
Ash and residue con nonferrous metals. 14, 370 
Oxides, hydroxides, peroxides, nes ....... ae 
etals including alloys: 
Metalloids ____________________ 15 
Base metals including alloys, all forms, è 
RL Lo iue A E TE A Pores CAVE 


See footnotes at end of table. 


1979 Principal destinations, 1979 
2,272 France 1,321; Austria 608. 
15,579 West Germany 12,565;? Japan 1,116;* United 
Kingdom 902. 
6,584 Hungary 3,476; Poland 2,608. 
3 All to Greece. 
2 All to Spain. 
26 Greece 21. 
48 All to Greece. 
1.252 Netherlands 687; France 314; Belgium- 
Luxembourg 230. 
15,352 iri Germanys, 6,345; Belgium-Luxembourg 
315 United Kingdom 182; Austria 94. 


1,540 Thailand 1,278; Japan 224. 
47,620 _—~wPhili 6.285; Au 19, 96]; Yugoslavia 16,783; Sweden 
Austria 3, 850. 
7,000 
296 ttaly 152; Belgium-Luxembourg 15. 
688 Poland 54; Bulgaria 29; Yugoslavia 18. 
350 Poland 59: West Germany 41; Italy 41. 
242 Italy 10; France 6. 
17 NA. 
63 NA. 
118 roang 30; Yugoslavia 17; France 13; Hungary 
62 Poland 12. 
799 Sweden 286; Italy 220; Yugoslavia 220. 
23 All to Sweden 
1,246 Austria 699; N harlan 547. 
9 Sweden 6; Ethiopia 3. 
90 Netherlands 60; United Kingdom 19. 
33 Canada 31. 
$55 All to Switzerland. 
All to Netherlands. 
$73,962 All to United Kingdom. 
Netherlands 20; Belgium-Luxembourg 5. 
363 All to Belgium-Luxembourg. 
17 All to Sweden. 


5 All to Greece. 


13,975 Austria 12,625. 
4 France 2; P 
3 All to Belgium-Luxembourg. 
21 All to United Kingdom. 


Table 2.—German Democratic Republic: Apparent exports of mineral commodities! ? 


Principal destinations, 1979 


All to Spain 

Pakistan 38 35. United Kingdom 38; Italy 37; 
Greece 35. 

All to Spain. 

ee 25; United Kingdom 20. 

toI 
Hungary 17 220 Czechoslovakia 77. 
NA. 


All to Poland. 
I ,260; Hungary 12,790; Yugoslavia 
All to Hungary. 


Hungary 4,078; Poland 1,617; Sweden 1,218. 
Morocco 975; Belgium-Luxembourg 948; Yu- 
goslavia 915. 


Belgium-Luxembourg $2,230. 
dier 19,491; Netherlands 12,537; Austria 


Al to Soa 
United Kingdom 14,831; United States 13,924. 


Brazil 25,489; Portugal 12,448. 
All to Nethe rlands. 
5 482; Poland 292, Brazil 220, 


Swedes ot ae 


Poland 4,194. 
Yugoslavia 200. 

Hungary 43,851; Czechoslovakia 24,000. 
All to Hungary. 

All to Belgium-Luxembourg. 


All to United States. 
All to Turkey. 
Sweden 95; Finland 67. 


Sweden 20,509; Netherlands 18,609. 


Hungary LAE 885; pa ies Sweden 26 ,956; Finland 


22,146.° 


Norway 709; Belgium-Luxembourg 69. 
Netherlands 79; Belgium-Luxembourg 74; Nor- 
yy 68 


woes Germany 2, 472; Austria 30; Yugoslavia 


NA. 
All to Netherlands. 


United Kingdom 8,144; Hungary 4,709. 


Netherlands 608. 


Sweden 756; United om 158. 


374 MINERALS YEARBOOK, 1980 
—Continued 
(Metric tons unless otherwise specified) 
Commodity 1978 1979 
NONMETALS 
Abrasives, n.e.s.: 
Pumice, emery, natural corundum, ete 2 ae 
Dust and powder of natural ah synthetic 
precious and semiprecious stones 
value, thousands SES $5 
Grinding and polishing wheels and stones 154 178 
Corundum, artificial ~- -------------- NA 22 
Barite and wither ite 9,887 45 
Boron materials: Crude natural borates s 41 
Cement! thousand tons — 1,131 1,183 
JJV» es et Pee et een ee Sk 36,747 28,054 
Clays and clay products 
Fire Clay -——-—---------—---———— 2,078 3,149 
Fuller's earth and chamotte _________ 2,216 m 
Kaolin LLL LLL SL - 87,418 106,356 
G0;ö§;ðê—ù A ] 7,019 6.314 
Products: 
Refractory (including nonclay brick) . 12,460 1,796 
Nonrefractor /i 4,597 1,425 
Diamond: 
Gem, not set or strung — value, thousands. $243 E 
dustrial __ -------------- do— 3305 $2,390 
Feldspar and fluorspar ~~ ___ — 80,417 44,714 
ale materials 
e: 
Nit NOUS am ³ð A EXE 60 
Phosphaticcaolalk. ~~~ 797 968 
e , a 24,370 29,973 
Manufactured: 
Nitrogenounun s 15,040 65, 834 
Phospha tic _. 4.860 
Potassic, KO content® thousand tons... 2,744 2., 745 
bic including mixed. 8,256 655 
E cl dee e ð ́[ä Me 14,3908 4,864 
Graphite, natural MOORE eran T eta aa 350 240 
Gypsum, calcined 68,681 80,353 
|” a ee Nr A ĩ Oa a 10,354 10,210 
Mica, worked... 222222 2-- 2 
Pigments, mineral: Processed iron oxides _ _ _ — _ — "2 EN 
Precious and semiprecious stones: 
Natural value, thousands es $14 
Synthetic -— Jee oe ee do... T$35 $15 
Salt including rock salt thousand tons— 1,213 1,232 
ium and potassium compounds, n. e. s.: 
Caustic soda’?’_____________________ 11,700 77,600 
Caustic potash ____________________ 1412 1,691 
PJö·Ä . ee pee eee 214, ; 
Stone, sand and gravel: 
ension stone: 
Crude or partly worked |... 12,080 814 
Worked- . . aa r681 266 
Gravel and crushed rock® _____________ 267,881 296,918 
rr PER thousand tons 2,476 2,539 
Sulfur: 
Elemental other than colloidal ...... 986 = 
Sulfuric acids 41,208 34,522 
Tale ogee mt 8 . 24 
Other: 
Cridè ERN 10,886 13,001 
Slag, dross, and similar waste, not metal- 125 
Oxides of magnesium, strontium, barium 1,279 1,049 
Halogens — kel ee MES 460 


See footnotes at end of table. 


Switzerland 278; Italy 182. 
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Table 2.—German Democratic Republic: Apparent exports of mineral commodities! ? 
— Continued 


(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal destinations, 1979 


MINERAL FUELS AND RELATED MATERIALS 


Carbon black _______________________ 3,487 2,438 Bulgaria 679; United Kingdom 614. 
Coal and briquets: 

Anthracite and bituminous coal 

thousand tons 315 285 All to Poland. 
Briquets of anthracite and bituminous coal 
do— 1500 462 All to Hungary. 
Lignite and lignite briquets ___ __ do. -2,211 1,806 West Germany 690; Czechoslovakia 343; Aus- 
tria 164. 

Coke and semicoke ______________ do____ 31 42 rein 25; Austria 9. 
Gas, manufactured ______ million cubic feet *456 6343 ainly to Netherlands. 
Peat and peat briquets _________________ 218 166 France 105; Italy 61. 
Petroleum refinery products: 

Gasoline thousand 42-gallon barrels 3,270 3,340 NA. 

Keros ine do__ 35 57 Hungary 56. 

Distillate fuel oil“ do- 7,341 6,932 Sweden 1,089. 

Residual fuel oil do.. 2,631 4,562 Austria 1,062; Sweden 737. 

Lubricants. do 27 31 Austria 29. 

Other: 

Mineral jelly and wan do... 71 87 West Germany 24;? United States 13; Nether- 

lands 11; Austria 10. 
Bitumen and other residues do- 1 1 All to Austria. 
U JJC AAA do... 430 255 All to Poland. 
Mineral tar and other coal-, petroleum, or gas- 
derived crude chemicals... - ____ 1,500 2,496 Switzerland 998; Czechoslovakia 832. 


TRevised. NA Not available. 

lOwing to the lack of trade data published by the German Democratic Republic, this table should not be taken as a 
complete presentation of the German Democratic Republic's mineral exports. These data have been compiled from 
various sources which include United Nations information, data published by the trading partners, and partial official 
trade statistics of the German Democratic Republic. 

2Unless otherwise specified, data are compiled from the official trade statistics of individual trading partners. 

World Bureau of Metal Statistics. World Metal Statistics, London. 

*Metallgesellschaft AG. Metallstatistik, Druckerei C. Adelmann, Frankfurt am Main, 1980. 

5United Nations. Quarterly Bulletin of Steel Statistics for Europe, New York. 

SOfficial trade statistics of the German Democratic Republic. 

"Statistical Yearbook of the Member States of the Council for Mutual Economic Assistance, Moscow. 

5For January-September 1979 only. 


Table 3.—German Democratic Republic: Apparent imports of mineral commodities! ? 
(Metric tons unless otherwise specified) 


Commodity 1978 19798 Principal sources, 19793 
METALS 
Aluminum: 
Bauxite ! 251,500 133,800 Hungary 92,900; Yugoslavia 23, 800. 
Oxide and hydrox ide 105,345 94,641 West Germany 73,842; Hungary 20, 757. 
Metal including alloys: 
777. K . ee 45 125 All from West Germany. 
Unwroughgnht 43,117 38,382 Yugoslavia 27,620; Hungary 9,798. 
Semimanufactures______________~_ 14,999 21,015 va ERTE any 7,649; Hungary 6,921; Yugo- 
slavia 5,652. 

Bismuth metal including alloys, all forms 3 8 All from Japan. 

Cadmium metal including alloys, all forms 2c 10 All from 1455 

Chromium: Chromite, CrgOs content 51,700 44,600 U.S. S. R. 14,570; Turkey 1,883. 

5 oxide and hydroxide |... on 5 All from Netherlands. 

pper: 
Ore and concentrate 16,954 10,297 Sweden 7,503; Morocco 1,613. 
Metal including alloys: 

SCIBD o AA 0 ee hc 2,162 17,551 West Germany 13,530; France 1,577. 
Unwrought ------------------- 64,660 24,868 West Germany 12,900;5 Peru 5,500;5 Poland 
Semimanufactures 1,968 2.468 Poland 1,074; West Germany 935. 

Iron and steel: 


Ore and concentrate, Fe content 
thousand tons. . 2,046 2,0833 U.S.S.R. 1,531; India 300; Sweden 21. 
Roasted pyr ite do- ME 26 All from Sweden. 


See footnotes at end of table. 
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Table 3.—German Democratic Republic: Apparent imports of mineral commodities! ? 
ntinued 


(Metric tons unless otherwise specified) 


Commodity 1978 
METALS —Continued 
Iron and steel —Continued 
Metal: 
SCI8D o ( ( thousand tons. 546 
Pig iron ---------------- do... 804 
Ferroalloys -------------- do- 22 
Steel, primary form do... 1911 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
do- 825 
Plates and sheets |... do.. 693 
Hoop and strip- - - ------- do 139 
ils and accessories do— 228 
Ire 2 sec eA pe en Os ccc 36 
Tubes, pipes, fittings* |... do... 854 
Castings and forgings, rough do- 9 
Lead: 
— 77 : 
etal includin o 
5 IO OCCORRE NS Rm 1,196 
Unwroughgnt 3,468 
Semimanufacturee s 
Magnesium metal including alloys, unwrought 175 
Manganese ore and concentrate, Mn content 19,400 
Mercur 76 pound flaskks._ 5,592 
Molybdenum ore and concentrate 5 
Nickel: 
Matte and speias ss 144 
Metal including alloys 
Deuce ucl hae E A T 16 
Unwrougngnt 100 
f Semimanufactures 16 
ario metal including platinum-group metals and 
^ Waste and sweepings .... value, thousands RS 
Metal, unWOrked or partly worked: 
Platinum-group TEEI ey em do_ ___ $3 
Silver thousand troy « ounces._ 4,148 
n: 
Ore and concentrate 100 
Metal including alloys: 
Unwrought -------------------— 1 
Semimanufactures___~___________ - NA 
Titanium 
OÜXIdes hn cerita oe Ne te E 16,751 
Metal including alloys, all form Ec 
Tungsten: 
Ore and concentrate 40 
m Metal including alloys, all forms kilograms. — =~ 
inc: 
Ore and concentrate 650 
Oxide and perox ide 12 
Metal incloding alloys: 
Unwrought®__ 5 csl T2 800 
Semimanufactures _ 7210 
Other: 
Ores and concentrates, n. es 4,095 
Ash and residue containing nonferrous metals. 13, 542 
Oxides, hydroxides, peroxides, n. ess 401 
Metals: 
Metalloids ________~_~___________ 2,865 
Base metals including alloys, all forms, 
CCC Vb r 715,142 
NONMETALS 
Abrasives, n. e. s.: 
Dust and powder of natural and synthetic 
precious and semiprecious stones 
value, thousands E 
Grinding and polishing wheels and stones 80 
Corundum, artificial NA 
Asbestos 2 ͤõõ ]³·62AAͤ ˙· w- EI LL 62,600 
Barite and witherite___________________ NA 
Boron materials: 
Crude natural borates __________--__ _ -— 
Oxide and acid .. ... .. 4,210 
Cemenit-- 0 cue 8 32,000 
Jö ·¹ſ ss 


See footnotes at end of table. 


1979? 


$33 


$830 
10,818 


18,019 
23,496 
2,201 
232 


16,420 


Principal sources, 1979? 


U.S.S.R. 394; West Germany 56; Belgium- 
Nas 29. 


a Sweden 
Germany 112 Belgium- Luxembourg 10. 


U.S.S.R. 285;* Poland 106; Czechoslovakia 88.“ 
U.S. S. R. 464; Czechoslovakia 50; Bulgaria 37. 
10 Germany 74; Sweden 2. 


West Germany 8;* Belgium- Luxembourg 3. 

Spain 61; Poland 30; Czechoslovakia 21; West 
Germany 21. 

West Germany 6. 


West Germany 20. 


All from West Germany. 

Yugoslavia 2,936; West Germany 400. 
France 4. 

All from Italy. 

U.S.S.R. 63,700. 

Spain 3,510; Italy 1,001. 

All from Sweden. 


All from France. 
United Kingdom 33. 
West Germany 21. 


All from West Germany. 


Do. 
West Germany 8,663; United Kingdom 1,768. 


United Kingdom 65. 
All from West Germany. 


Yugoslavia 11 ,092; West Germany 5,217; Fin- 
land 4,295.4 
All from Japan. 


All from Netherlands. 
All from Switzerland. 


All from Sweden. 
France 134; West Germany 61. 


Norway 2,000; West Germany 1,638; Peru 
1,500. 
West Germany 114; Italy 56; Yugoslavia 21. 


an from West Germany. 
spain 12,529; West Germany 10,609. 
est Germany 1,842; France 325. 


France 230. 
W 15, 862; Japan 343; West Germany 


Netherlands $127. 

Austria 47; West Germany 26; Sweden 23. 
All from West Germany. 

Mainly from U.S.S.R. 

All from West Germany. 


Turkey 6,880. 
France 4,673. 
U.S.S.R. 7,000. 
All from France. 
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Table 3.—German Democratic Republic: Apparent imports of mineral commodities! ? 
—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Clay and clay products: 
Crude: 


di Doa eg ae see 


Refractory (including nonclay brick) ) — — 


Nonrefractor vr: 

Diamond: 

Gem, not set or strung .. value, thousands 

Industrial do... 
Diatomite and other infusorial earth... _ 
Feldspar and fluorsppaW!!õ „„ 
Fertilizer materials: 

Crude, phosphatic, PzOs content 

Manufactured: 


Nitrogenous, N content 
Phosphatic, P20; content 
Ammonia ____~_____~__ ~~~ ~~ 2- 


Pigments, mineral: Processed iron oxides _ .. - 
Precious and semiprecious stones, synthetic 
value, thousands 


Sodium compounds, n.e.s.: 
Caustic soda 
Soda as 


Stone, sand and gravel: 
nsion stone: 
Crude and partly worked |... 
Worked. 


ur: 
Elemental, other than colloidal 535 
S content of unroasted pyrite* 
Sulfure acid Lex 


, 
Halogens 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural! 


n black -naaa 8 
and briquets: 
Anthracite and bituminous coal“ 
thousand tons 
Lignite and lignite briquets do— 
Coke and semicoke*______________ do— 
Gas, natural Tb million cubic feet. 
Petroleum: Crude and partly refined* 
thousand 42-gallon barrels. — 
Refinery products: 
Gasoline do... 
Kerosine _ _____________- do... 
Distillate fuel olli do. ___ 
Residual fuel oil . Pb do... 
Lubricantss do- 
Other: 
Liquefied petroleum gas 
42 gallon barrels. _ 
Mineral jelly and wann 88 
Nonlubricating oils do— 
Petroleum cok do— 


See foot notes at end of table. 


1978 


23, 738 


54,438 


7125,403 
146,480 


NA 


1979? 


2,138 


152, 919 
152,065 


5,058 
19 


1,071 
114,802 


Principal sources, 1979? 


All from Hungary. 


West Germany 224; Yugoslavia 206. 
United Kingdom 7, 525; Hungary 7,000. 
Austria 16. 


West „ 2.523; Austria 2,345; France 
Sweden 315: West Germany 254: Austria 180. 


All from Belgium- Luxembourg. 
Belgium- Luxembourg $4,674. 
West Germany 904; France 113. 
Norway 11,97 Sweden 9,242. 


U. S. S. R. 451,000. 


NA. 

West Germany 21, 354. 

NM Germany 20,968. 

West Germany 1,027; France 116; Austria 96. 
All from West Germany. 

Italy 76; Austria 26. 

Czechoslovakia 33,640;* Turkey 2,006. 

India 788. 

Italy 212. 


All from Sweden. 


West Germany 27,189. 
All from West Germany. 


Yugoslavia 4,040; West Germany 2,650. 
Italy 122; Spain 64; Yugoslavia 46. 
West Germany 5, 700; Hungary 5,206. 
All from West Germany. 

Brazil 250. 

Netherlands 1,930; Italy 137. 

All from West Germany. 


Poland 174,700.* 
Mainly from U.S.S.R. 
NA 


Austria 940; Egypt 940; West Germany 725. 
Hungary 28,718. 


Sweden 5,654. 
Sweden 20, 359; West Germany 12,060. 


Yugoslavia 40; Italy 28; Austria 23. 
U.S.S.R. 23, 029; West Germany 13,570. 


ae 4,456; Poland 1,925; Czechoslovakia 
Poland 2,974. 

U.S.S.R. 903; Czechoslovakia 795; Poland 457. 
Mainly from U.S.S.R. 

U.S.S.R. 136,240; Iraq 8,161; Syria 1,860. 
West Germany 12; Belgium-Luxembourg 10. 
Kah 152 41: Italy 6. 

N A. 


West Germany 5,050. 
All from Netherlands. 
All from West Germany. 
West Germany 112,327. 
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Table 3.—German Democratic Republic: Apparent imports of mineral commodities! ? 
—Continued 


(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED MATERIALS 
—Continued 


Refinery products —Continued 
Other —Continued 


Bitumen and other residues 
42-gallon or Haas - 


T— EN ed 42gallon barrels. _ 
e tar and other petroieum-, or gas- 
derived chemicals 


"Revised. 


NA Not available. 


1978 


1979? Principal sources, 1979? 
1,915 France 1,224; Sweden 691. 
1,079 Austria 448; Netherlands 285; Italy 224. 
648 Poland 445; Romania 125.“ 
39,429 U.S.S.R. 35,450; West Germany 3,972. 


1Owing to the lack of official trade data published by the German Democratic Republic, this table should not be taken 


as a complete presentation of the German Democratic Republic’s mineral imports 


ese data have been compiled from 
official 


various sources which include United Nations 11 data published by the trading partners, and partial 


trade sources of the German Democratic Re 


p 
2Unless otherwise specified, data are compiled from the offical trade statistics of individual trading partne 
Unless otherwise specified, data for West Germany are from official trade statistics of ie Federal | Republic of 


Germany, for January-September 1979 only. 
*Official trade 


statistics of the German Democratic Republic. 


5World Bureau of Metal Statistics, World Metal Statistics, London. 
United Nations. Quarterly Bulletin of Steel Statistics for Europe, New York. 


3 incomplete; tonnage not available for all sources. 
tatistical 


Yearbook of the Member States of the Council for Mutual Economic Assistance, Moscow 


As reported in the Federal Republic of Germany's trade statistics, it is unclear how this grouping fits into the “Sand” 
and “Gravel and crushed rock’’ categories reported above, so it has been reported separately. 


COMMODITY REVIEW 


METALS 


The GDR does not have adequate re- 
sources of most metals. The country has 
economic reserves of metals such as copper, 
nickel, and tin, but does not have sufficient 
quantities to cover domestic needs. For 
metals such as lead, zinc, tungsten, antimo- 
ny, and iron ore, the mines are depleted, 
and the metals can only be recovered at 
high costs. For a number of other metals 
such as cobalt, chrome, and manganese, the 
GDR lacks reserves and does not expect to 
discover any. 

Due to its poor resource base, the GDR is 
attempting to utilize all means to increase 
its production of metals. A large campaign 
is underway to recycle metals and to recov- 
er metals wasted in production proc- 
esses. For example, at the Mansfeld firm’s 
Hettstedt Copper-Silver smelter, between 
1981 and 1985, plans are to preduce annual- 
ly 600 tons of zinc, 250 tons of lead, 50 tons 
of copper, and 30 tons of tin from previously 
unused flue dust. Secondary materials are 
an important source for the production of 
ferrous and nonferrous metals and for prac- 
tically all precious metals. Furthermore, 
the GDR is conducting geological explora- 
tions to expand its base of copper, tin, zinc, 
and tungsten. 


In 1980, the GDR increased its production 
of crude steel, while its output of most 
nonferrous metals either increased slightly 
or remained at the previous level, except for 
cadmium for which production declined. 
Because the GDR does not report produc- 
tion for nonferrous metals, production fig- 
ures are estimates. Occasionally, however, 
the GDR publishes some types of informa- 
tion regarding nonferrous metals produc- 
tion. For example, the GDR reported that in 
1978 it produced the following amounts of 
semimanufactures: Aluminum—173,250 
tons; copper—70,035 tons; tin—1,487 tons; 
and zinc—20,552 tons. 

Aluminum.—In 1980, aluminum produc- 
tion remained at the same level. The GDR is 
entirely dependent upon imported bauxite 
which it obtains mainly from Hungary and 
Yugoslavia. Because of the energy-intensive 
nature of aluminum production, the GDR is 
attempting to minimize the use of alumi- 
num in materials used in construction, 
although aluminum is still being substitut- 
ed for copper in the production of electric 
wire and cables. At present, 65% of electric 
wire and cable is made from aluminum. 

In 1980, installation was completed at the 
VEB Aluminum Foil Rolling enterprise in 
Merseburg of an aluminum foil rolling mill 
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purchased from the French Secim Co. The 
Merseburg enterprise receives wide alumi- 
num strips from the Nachterstedt Light 
Metals plant, which it can roll to a thick- 
ness of 0.007 millimeter for use in the 
production of condensers. The new equip- 
ment will enable the Merseburg plant to 
produce 1,600-millimeter-wide foil at a rate 
of 2,000 meters per minute. To make better 
use of secondary materials, the GDR con- 
structed a new treatment plant in Rackwitz 
for household aluminum waste. 

Copper.—In 1980, copper output remain- 
ed the same although mining conditions are 
increasingly more difficult. The VEB 
Wilhelm Pieck firm in Mansfeld adminis- 
ters all copper industry enterprises. The 
Mansfeld firm is one of the main concerns 
administering nonferrous mining and met- 
allurgy. It employs approximately 46,000 
workers, and produces copper, aluminum, 
and other nonferrous metals. 

The Mansfeld firm has not conducted 
mining at the Eisleben or Mansfeld Mines 
for many years, and copper is now mined at 
the Allstedt and Sangerhausen Mines. The 
former mines have been turned into various 
types of enterprises. For example, the for- 
mer Thaelman Mine now contains a divi- 
sion of the Mansfeld firm developing means 
for the rationalization of production. 

In the summer of 1980, the Mansfeld firm 
put into operation a copper wire mill at the 
Hettstedt Copper-Silver smelter that can 
cast wire directly from molten copper. In 
addition, the Soviet Union is scheduled to 
supply the Hettstedt smelter with a press 
with a force of 3,150 tons for the manufac- 
ture of copper blanks. 

Iron and Steel.—Crude steel output rose 
again in 1980. However, the GDR's reserves 
of iron ore are almost depleted, and there 
have not been advances in the production of 
iron ore and pig iron similar to those for 
steel. The GDR is continuing to expand its 
steel industry although demand is still ex- 
ceeding production. The country was able to 
supply 74% of its demand for rolled steel, 
while the remainder was imported mainly 
from the Soviet Union. Demand for rolled 
Steel increased in 1980 to 11 million tons. 

There have been a number of improve- 
ments in steel production capabilities. In 
September 1979, a pipe extrusion facility 
began continuous operations at Zeithain 
near Riesa, with an annual capacity of 
190,000 tons per year. This new facility 
manufactures seamless low-alloy or alloy- 


less pipes, with an external diameter of 20 
to 89 millimeters and a wall thickness of 2 
to 6.5 millimeters. The new pipe extrusion 
facility should reach full capacity in 1981. 
Yugoslavian and Czechoslovakian enter- 
prises participated in building and equip- 
ping this facility. 

At the VEB Qualitaet und Edelstahl firm 
in Brandenburg, a new electrosteel works 
began operations with two electric arc fur- 
naces and continuous billet casting. The 
new works has a capacity of 550,000 tons 
per year, and was constructed by the Italian 
firm Danieli C. S.p.A. There are additional 
plans to startup a new continuous wire mill 
at the Brandenburg firm in 1981. 

Other new projects underway include a 
plate mill ordered for the Ilsenburg Enter- 
prise from Austria's Voest-Alpine AG as 
consortium leader, in conjunction with the 
FRG's Schloemann-Siemag AG. A new sec- 
tion mill to be installed at Saalfeld was 
ordered by the VEB Maxhuette Unterwell- 
enborn from a consortium led by the Bel- 
gium steelmaker Cockerill S.A. Japan's 
Nissho-Iwai Co., Ltd., and Komatsu Ltd. 
have contracted to supply the GDR with a 
new steel foundry, with a capacity of 15,400 
tons of castings per year for the coal mining 
industry. The foundry will be located in 
Bosdorf, north of Berlin, and the estimated 
value of the contract is $32 million. At the 
VEB Bandstahlkombinat Eisenhuett- 
enstadt Ost, Austria's Voest-Alpine AG ex- 
pects to start construction of a 2.5-million- 
ton-per-year melting shop with continuous 
casting for blooms and slabs. Construction 
is to begin after the scheduled contract 
signing in 1981 and is to take 3 1/2 years. 
Voest-Alpine AG will subcontract some of 
the work to the FRG’s Friedrich Krupp- 
Huettenwerke and the Salzgitter AG. 

In the way of advanced technology, the 
GDR has in operation two plasma furnaces 
at the VEB Edelstahlwerk in Freital which 
produce stainless steel from scrap. The 
plasma system generates temperatures of 
more than 15,000° C and is said to offer high 
recovery rates of alloys with iron losses 
below 2%. Voest-Alpine AG is newly 
licensed to make and market these fur- 
naces. 

Lead and Zinc.—Although the mining of 
lead and zinc has almost ceased, the GDR is 
able to maintain production or achieve 
increases in its metal production. The coun- 
try is attempting to reduce its heavy de- 
pendence on imports by increasing output 
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from secondary materials. Perspective de- 
velopment depends on increasing the recov- 
ery of lead along with precious metals from 
scrap and on increasing the production of 
lead from battery scrap. 

To increase secondary production of lead, 
a rotary furnace and a new lead remelting 
complex, with a capacity of 100,000 tons per 
year, will be constructed at the Mulden- 
huetten site of the VEB Bergbau und 
Huettenkombinat Albert Funk in Freiberg. 
The Italian Snam Progetti S.p.A. subsidiary 
of Ente Nazionale Idrocarburi (ENI) has a 
$90 million contract for the construction of 
the remelting complex, and the British firm 
Imperial Smelting Processes Ltd. is subcon- 
tracting for planning the smelting and re- 
fining sections. The Freiberg firm’s present 
lead smelter is the only lead smelter in the 
GDR. It smelts secondary materials and has 
a capacity of 40,000 tons per year. 

The GDR reported increased production 
of zinc for the first half of 1980. From 1981 
through 1985, the country plans to produce 
600 additional tons of zinc annually from 
flue dust at the Hettstedt smelter of the 
Mansfeld firm. 

Nickel.—Nickel production in 1980 re- 
mained the same. Although the GDR has 
some economic reserves of nickel, it must 
rely on imports to meet its domestic needs. 

Silver.—Silver production did not change 
significantly in 1980. Silver is obtained as a 
byproduct of other nonferrous operations or 
is recovered from secondary materials. 

Tin.—The GDR has shown a significant 
increase in the production of tin during the 
past 5 years, but indications are that tin 
production did not increase in 1980. Al- 
though the GDR is still importing tin, it is 
attempting to become self-sufficient. The 
GDR claims it has large reserves of tin ore, 
but the majority of this ore is in a fine 
coalesced form and is difficult to concen- 
trate using the usual “wet mechanical" 
processes. A new concentration technology 
has been developed that is being used on 
tin ore from the Altenberg Mine and is 
enabling the GDR to increase output. In 
addition, new smelting installations have 
been put into operation, and plans call for 
an intensification of smelting processes at 
the Freiberg firm. 


NONMETALS 


The GDR produces a variety of nonmetal- 
lic minerals for agricultural, industrial, 
construction, and other uses. It also pro- 
duces some nonmetals such as potash, lime- 
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stone, gravel, building sand, fluorspar, ka- 
olin, and salt in quantities great enough to 
provide for its domestic needs and for ex- 
port. However, the GDR produces insuffi- 
cient quantities of other nonmetals such as 
pyrites and special clays, and is almost 
entirely dependent on imports for other 
important nonmetals such as phosphate 
raw materials and asbestos. 

Practically all building materials are ex- 
tracted from surface mines. There are more 
than 1,000 of these surface mines that range 
in production from 1,000 tons per year for 
some small grit mines to 4 to 6 million tons 
per year for mines for the cement industry. 
An important source of nonmetals that is 
not being adequately exploited is the over- 
burden from lignite mines. Gravel, sand, 
and kaolin are found in large quantities in 
this overburden, and future plans are to 
increase the percentage of all minerals 
recovered from overburden. The most sig- 
nificant nonmetallic mineral produced is 
potash, which is one of the GDR’s major 
exports. 

Clays.—A number of clay deposits are 
becoming depleted or more difficult to mine. 
Even kaolin, which is produced in consider- 
able quantity, is now being mined under 
more difficult conditions and is of a lesser 
quality. Some clay deposits which have 
special properties have been depleted. For 
example, up until 1979 a special clay was 
being mined south of Osterfeld in the Zeits 
region (Kreis) that was the most valuable 
domestic raw material for the red or flam- 
ing” slabs produced at the VEB Kurt Buer- 
ger Slab Enterprise. This clay must now be 
imported from Poland. 

Fluorspar.—The country produces suffi- 
cient quantities of fluorspar to supply its 
needs and for export. Fluorspar production 
is administered by the VEB Potash (Kali) 
firm which contains plants producing 
fluorspar and barite. The existence is re- 
ported of four fluorspar and barite plants 


that employ 2,500 workers. 


Gravel and Sand.—The production of 
gravel and building sand has been contin- 
ually increasing. The GDR exports large 
amounts of gravel and sand. The Halle 
district (Bezirk) is the largest gravel and 
sand producing district. It contains over 90 
gravel and sand deposits that supply ap- 
proximately 14% of the gravel and sand in 
the GDR. The GDR has sufficient gravel 
and sand for supplying the construction 
industry and other uses beyond the year 
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2000. 

Lime and Dead-Burned Dolomite.—The 
GDR has been experiencing an increasing 
demand for. lime and dead-burned dolomite. 
Lime is among the few mineral commodities 
for which the GDR is an exporter. Plans are 
to increase yearly production of limestone 
mines to 4 to 6 million tons per year. New 
equipment is being used to increase produc- 
tion. For example, the Caaschwitz surface 
mine near Gera has begun using a Soviet 
shovel, with a bucket capacity of 10 cubic 
meters, to mine magnesian limestone to 
produce dolomite. The magnesian limestone 
from this mine is sent to the Wuenschen- 
dorf plant where it is made into sinter 
dolomite for use as refractory material for 
steel mills and foundries. 

Potash.—In 1980, potash production 
again increased. The VEB Potash firm 
(VEB Kombinat Kali) administers the en- 
tire GDR production of potash, rock salt, 
and spar. This firm, which contains seven 
enterprises with their subordinate mines 
and plants, employs approximately 32,000 
workers, of which approximately 22,000 are 
engaged in the production of potash. VEB 
Potash’s fixed assets are valued at approx- 
imately M5 billion. The production of pot- 
ash is concentrated at the Sued-Harz, Wer- 
ra, and Zeilitz enterprises, while the other 
enterprises produce primarily salt products, 
fluorspar, and barite. 

The GDR is the world’s third largest 
producer of potash following the U.S.S.R. 
and Canada and is the world’s second larg- 
est exporter of potash after Canada. Ap- 
proximately 85% of GDR potash production 
is exported. Exports go to over 50 countries, 
including all the CMEA countries, except 
the U.S.S.R. Hungary, Czechoslovakia, and 
Poland are particularly large importers 
among the centrally planned economy coun- 
tries. 

The Minister for Mining, Metallurgy, and 
Potash, Dr. Kurt Singhuber, stated that 
present potash reserves are sufficient 
through the year 2010. Mining conditions, 
however, are becoming more difficult and 
costly. Large increases in production are 
not foreseen in the near future. During the 
first half of 1979, and also in 1980, addition- 
al capacities were put into operation at the 
Werra enterprise’s Merkers plant. In 1981, 
a new compaction unit is to be put into 
operation at the Zeilitz enterprise, which 
will provide customers with a wider range 
of grades. 
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Rock Salt. — The production of rock salt 
has been steadily increasing, and the GDR 
is an exporter of rock salt. Practically all 
rock salt is produced at the Bernburg Rock 
Salt plant which is subordinate to the VEB 
Potash. 


MINERAL FUELS 


The GDR produces small amounts of 
natural gas, a very small amount of petrole- 
um, and has discontinued mining of bitumi- 
nous coal. The major mineral energy re- 
source that the GDR has in abundance is 
lignite. Owing to the increased cost of petro- 
leum and the uncertainty of increased sup- 
ply, the country is planning to rely even 
more heavily on domestic lignite as a pri- 
mary energy resource. The GDR is planning 
to substitute lignite for petroleum wherever 
possible as a fuel and in petrochemical 
production. 

Despite the fact that the country has been 
seriously affected by the increase in petrole- 
um prices, it is not as dependent on petrole- 
um as some other industrial countries. In 
1980, petroleum comprised approximately 
21% of the GDR's primary energy balance, 
while lignite comprised approximately 58%. 
(See table 4.) Thus the GDR’s lignite produc- 
tion, along with its production of other 
energy sources such as natural gas, makes 
it less dependent on imports than, for exam- 
ple, the FRG, which supplied only 40% of its 
primary energy needs from domestic pro- 
duction. 

In 1980, reliance on natural gas as a 
primary energy source increased as imports 
from the Soviet Union rose sharply. Natu- 
ral gas in 1980 comprised approximately 
14% of primary energy consumption. Be- 
cause imports of natural gas from the Soviet 
Union will not increase during 1981-85, and 
the GDR’s own production of natural gas 
has stabilized, the GDR’s reliance on natu- 
ral gas should not rise much over the 1980 
level, barring any significant discoveries. 

Although lignite is to be the principle 
energy resource for electric power produc- 
tion, the GDR is also promoting its nuclear 
power program as quickly as possible. Lig- 
nite fuel is the source for approximately 
80% of the electric energy produced, while 
nuclear power comprised approximately 
11% in 1980. The Minister for Coal and 
Energy, Wolfgang Mitzinger, stated that 
solar, wind, and water power will not play a 
role in electric power generation due to the 
GDR's geographic location.* 

Lignite will continue to be the primary 
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fuel for electric power generation. New 
lignite-fired powerplants will be opened, 
and capacities will be increased at exist- 
ing plants. In 1980, construction on the 
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Jaenschwalde powerplant was conducted. It 
is to be supplied with lignite fuel from 
expanded mining operations in the Cottbus 
district (Bezirk). 


Table 4.—German Democratic Republic: Primary energy balance for 1979 and 1980 
| (Million tons of standard coal equivalent) | 


Coal 
Total (lignite, oil and d . Hydro- Nuclear 
Year primary eel petrole Associated electric power 
energy arin products gas power 
1979:* 
Production? ~- -—--------- 97.2 84.5 0.1 11.4 0.2 1.0 
Exports 8 T e ees 1 E 
Imports .— ccm 46.1 9.7 30.4 5.8 2 =a 
Apparent consumption 142.5 93.5 30.5 17.2 3 1.0 
1980: 
Production? ___________-- 98.1 85.3 1 11.4 2 1.1 
Exports 8 7 — me 1 EM 
Imports- - -=i sissa 49.8 9.7 31.2 8.7 2 Eee 
Apparent consumption 147.1 94.3 31.3 20.1 3 
Revised. 


lOne ton standard coal equivalent (SCE) 7, O00, O00 kilocalories. Conversion factors used follow: Hard coal, 1.0; lignite 
and brown coal, 0.33; crude oil, 1.47; natural gas, 1.33 (per 1,000 cubic meters); and hydroelectric and nuclear power, 0.1 


(per 1,000 kilowatt-hours). 
3Production is taken from production table. 


Coal.—In 1980, production of lignite in- 
creased to approximately 258 million tons, 
and plans call for production to reach 261.1 
million tons in 1981. Long-term plans call 
for lignite production to reach 300 million 
tons by 1990. According to 1980 GDR re- 
ports, the country is extracting lignite from 
28 surface mines.’ In 1979, the GDR report- 
ed that lignite was being extracted from 32 
surface mines, 3 of which were in the 
running-down and 2 of which were in the 
starting-up stages. Indications are that 
mines have not opened up at a rate greater 
than they are closing down, although pro- 
duction is increasing. During the 1980's, 11 
surface mines will be depleted, and 16 are 
scheduled to commence operation, although 
earlier reports stated that 21 new mines 
were to commence operations in the 1980's.* 

In 1975, lignite resources were estimated 
at 47.6 billion tons. Of these, 18 to 20 billion 
tons are economic reserves.? Approximately 
4596 of the economic reserves are in fields 
containing more than 250 million tons, 
while 5596 are in smaller fields, of which 
there are 77 fields with less than 100 
million tons. In the future, the GDR will 
have to depend more on smaller fields 
despite the negative economic effects. There 
are also a number of deeper lignite seams 
not classified as economic reserves that the 
GDR will have to resort to after the year 
2000. 


During the first half of 1980, additional 
mining facilities were put into operation at 
the Groitsches-Dreieck and the Delitzsch- 
Suedwest surface mines in the Leipzig dis- 
trict. These new mining facilities can make- 
up in some measure for production short- 
ages at the Borna coal mining enterprise in 
the Leipzig district. The Borna enterprise, 
which supplied approximately 112,000 tons 
daily in 1980, did not meet its production 
goals, especially at Borna's large Espenhain 
surface mine. The largest lignite mine in 
the GDR is the Nochten surface mine in the 
Cottbus district, which supplies lignite pri- 
marily to the newly expanded Boxberg 
powerplant. It also supplies the VEB 
Schwarze Pumpe Gaskombinat (Gas Manu- 
facturing complex) and a number of briquet 
plants. The Nochten Mine in 1980 produced 
a record output of 24 million tons and has 
sufficient reserves until approximately the 
year 2020. 

The GDR plans to equip its new surface 
mines with high-capacity machinery. This 
is to include mobile haulage bridge assem- 
blies with an output of 450,000 cubic meters 
per day and rotary excavators, with a ca- 
pacity of 150,000 to 200,000 cubic meters per 
day. These machines, along with belt con- 
veyors, are to predominate beyond the year 
1990. 

Although the supply of lignite briquets is 
continuing to increase, it is not increasing 
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at a rate adequate to meet demand. It will 
be necessary for the GDR to expand its 
lignite briquet production facilities. Lignite 
briquets are now being used by a number of 
industries as a substitute for hard coal, the 
mining of which has stopped because of the 
depletion of existing mines. The country 
now depends entirely on imports for hard 
coal. The demand for high-temperature lig- 
nite coke has continued to increase. Produc- 
tion of high-temperature lignite coke has 
expanded with the addition of a new oven 
unit, with a capacity of 700,000 tons at the 
Schwarze Pumpe Gaskombinat in the Cott- 
bus district. A large percentage of the pro- 
duction of high-temperature lignite coke, 
hard coke, and lignite briquets occurs at the 
Schwarze Pumpe complex which produces 
approximately 65% of the hard coal coke, 
50% of the high-temperature lignite coke, 
and 20% of the lignite briquets in the GDR. 

Because of the shortage of lignite bri- 
quets, coke, and bituminous coal, ways are 
being sought to replace these products with 
raw lignite wherever possible. 

Natural Gas and Petroleum.—The in- 
creased supply of natural gas from the 
Soviet Union, along with the GDR's own 
production of natural gas, has somewhat 
alleviated the energy supply situation. 
Since the GDR's production of natural gas 
has stabilized, and imports from the Soviet 
Union are planned to remain at their 1980 
level of 6.5 billion cubic meters annually, 
consumption of natural gas should not 
greatly increase. The GDR plans to more 
effectively utilize gas for domestic purposes 
and in industry, and to increase its gas 
storage capacity. 

In addition, the GDR has been increasing 
its production of manufactured gas. This is 
in keeping with the GDR's long-term strate- 
gy of relying on domestic lignite. There are 
14 gas manufacturing plants in the GDR, 4 
of which produce 90% of the total output. 
The largest of these, the VEB Schwarze 
Pumpe Gaskombinat, produces 75% of the 
total output. 

As part of its effort to conserve petrole- 
um, the GDR plans to better utilize petrole- 
um through more efficient cracking. At 
present, 40% of petroleum is utilized in fuel 
uses for which lignite can be substituted. In 
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accordance with these plans to change the 
refinery mix, the petroleum refinery at the 
Schwedt Petrochemical complex is adding a 
large amount of equipment to produce the 
more valuable petroleum components. Im- 
provements in petroleum refining to up- 
grade the product mix are occurring at the 
VEB Walter Ulbricht Leuna enterprise and 
are to be completed in the mid-1980's. 

Nuclear Power.—The GDR, with Soviet 
assistance, has developed its nuclear power 
industry, and with Soviet assistance is plan- 
ning to construct a nuclear powerplant at 
Stendal, approximately 100 kilometers from 
Berlin in the Magdeburg district. The GDR 
originally intended by 1985 to double its 
nuclear power capacity which is under the 
administration of the Bruno Leuschner Nu- 
clear Powerfirm based in Greifswald. How- 
ever, plans have been revised to have nucle- 
ar power increased from its current 11% of 
electric power generation to only 1296 to 
14% by 1985. 

The GDR produces uranium with which it 
can expand its nuclear power generation. 
However, the uranium is produced by the 
joint Soviet-GDR stock company, SDAG 
Wismut, and must first be delivered to the 
Soviet Union. The Soviet Union then sup- 
plies the GDR with enriched uranium rods, 
which the Soviet Union later repossesses for 
reprocessing.!? 


1Foreign mineral specialist, Branch of Foreign Data. 

2CMEA is the Council for Mutual Economic Assistance. 
It is comprised of Bulgaria, Cuba, Czechoslovakia, German 
Democratic Republic, Hungary, Mongolia, Poland, Roma- 
nia, the U.S.S.R., and Vietnam. Yugoslavia has associate 
status with limited participation, but is normally not 
included for statistical purposes. 

3The GDR mark (M) is a nonconvertible currency 
officially pegged at 1:1 with the Federal Republic of 
Germany's mark (DM). The GDR mark's relation to the 
dollar fluctuates with the dollar/DM exchange rate. For- 
eign trade figures are denoted in an accounting unit 
known as the valuta mark (VM). The rate of dollars to 
valuta marks is US$1.00=3.11VM. 

*US-GDR Trade Trends, January-December 1979, U.S. 
Department of Commerce, International Trade Adminis- 
tration, March 1980, p. 16. 

Neue Bergbautechnik (New Mining Technology), Leip- 
zig, v. 10, October 1980, p. 553. 

Neues Deutschland, East Berlin, Jan. 17-18, 1981, p. 1. 

"Neue Bergbautechnik (New Mining Technology), Leip- 
zig, v. 10, October 1980, p. 550. Die Wirtschaft (The 
Economy), East Berlin, No. 7, 1980, p. 16. 

Neues Deutschland, East Berlin, Jan. 24-25, 1980, p. 3. 

Neues Deutschland, East Berlin, June 4, 1980, p. 2. 

10DIW Wochenbericht (The Weekly Report), West Ber- 
lin, Jan. 29, 1981, pp. 60-61. 


The Mineral Industry of the 
Federal Republic of Germany 


By Joseph B. Huvos! 


In 1980, the Federal Republic of Germany 
(FRG) remained one of the world's major 
processors and consumers of minerals, most 
of which were imported. There was, howev- 
er, a plentiful supply of domestic coal, 
potash, and salt. National efforts were fo- 
cused on securing and expanding raw mate- 
rial supply by encouraging development of 
domestic resources, concluding diversified 
trade agreements, and encouraging foreign 
exploration, development, and operations. 
Private industry was assisted by Govern- 
ment guarantees, loans, and favorable tax 


rates. 

In mid-1980, the FRG economy reached a 
cyclical turning point. Following a strong 
expansion that lasted for 2 years, the econo- 
my turned sharply downward in the second 
quarter and remained stagnant past the 
end of the year. The growth of the economy 
in real terms was only about 2%. In 1980, 
FRG's gross national product was about 
$759 billion. Contribution of the individual 
sectors of the mining and minerals-proc- 
essing industry to the gross national prod- 
uct and employment in 1979 and 1980 are 
shown in the following tabulation: 


Contribution to 


: Employ- 
dir nanonal ment at 
(million dollars} (ithousand 
1979 1980” Persons) 
Coal mining 11,818 12,709 207 
Stones and earths _— 15,033 5,808 198 
Iron and steel : 24,164 ,093 284 
Nonferrous metals 11,262 13,399 80 
Chemicals including 
petroleum 66,670 66,911 568 
Totaal 128,947 133, 920 1,832 
PPreliminary. 


Does not include value added tax. 


Source: Adapted from Statistisches Bundesamt, Wiesba- 


den. Wirtsch 


Several events were noted in 1980 in the 
minerals industry. Significant new plants 
commissioned included the first stage of the 
Töging aluminum plant of the Vereinigte 
Aluminium Werke AG (VAW), a ministeel- 
works of the Thyssen Niederrhein AG at 
Oberhausen, and a direct-reduction steel 
plant of the Norddeutsche Ferrowerke in 
Hamburg. All forging activities of the 
Krupp Group were consolidated in Essen 
and Bochum. Grafitwerk Kropfmühl ex- 
panded the capacity of its Kropfmühl Mine 
in Bavaria. 


und Statistik, No. 2, 1981, p. 87. 


PRODUCTION 


In 1980, there was a modest increase in 
the production of mineral commodities in 


the FRG. Production for the last 5 years, 
including 1980, is shown in table 1. 
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Table 1.—Federal Republic of Germany: Production of mineral commodities: 


(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980 
METALS 
Aluminum: 
Bauxite, gross weight |... ~_-.____ 221 28 280 349 -— 
17 %%% ͤK Misys ete thousand tons 1,333 1,454 1,410 1,352 1,422 
etal: 
Primar do 697 742 740 741 731 
Secondary: 
Alloyed eu do- 305 347 368 381 368 
Unalloyed RARI Ce PNE 42 45 417 45 40 
Bismuth: 
Ore and concentrate®___________________~_ 11 11 9 10 10 
Metal, smelter ___ __ ________________-_-__ 500 700 600 661 NA 
Cadmium metal, smelter -—---—----------——— 1,275 1,336 1,182 1,266 1,194 
Cobalt metal, smelter _ .-—----------------- 884 400 350 400 
Copper: 
Mine output, metal content 1,618 1,210 821 861 1,274 
Metal: 
Blister and anodes: 
Primary onu mde Lus 193,695 T189,600 165,800 158,200 165,800 
Secondary 50, 805 407 700 92,500 000 
/// eo ee 244,500 248,007 221,500 250,700 257,800 
Refinod, including secondary: 
Electrolytic - ----------------—- 285,581 r340,709 318,551 303,122 302,516 
Fire refined 161,000 199,451 84.881 79,396 71,261 
T Totall 446,581 440,160 403,432 382,518 373,777 
ld: 
Mine output, metal content troy ounces. _ 2,456 2,392 2,119 2,357 *2,400 
Metal, including secondary ... ......- do. __ 346,874 319,808 336,264 298,857 298,878 
Iron and steel: 
Iron ore and concentrate: 
Gross weiggnt thousand tons .. 2,256 2,470 1,597 1,649 1,948 
2 Iron content eee oc 750 816 510 526 597 
etal: 
rs i 5 E zu € Secs 81,538 T28,697 29,861 84,855 83,609 
ast furnace ferromanganese and spiegeleisen 
iic" 5 220 175 209 233 200 
Blast furnace ferrosilicſonn do... 91 87 78 79 64 
Electric furnace ferroalloys |... do— 239 210 139 195 182 
Steel ingots and castings _________do____ 42,415 38,985 41,253 46,040 ,888 
T Semimanufactures — do____ ,193 28,758 30,198 32,813 31,661 
Mine output, metal content 790,733 730,468 23,181 25,221 23,063 
Metal: 
e Lue d Ee d E Uis F186,300 F182,900 189,900 194,800 191,109 
Sr ee iu eR F151,100 T190,600 179,100 178,500 159,200 
TOI uc nuuc a 337,400 373,500 369,000 378,300 350,809 
Magnesium metal including alloys: 
Unwrought (secondary only) 600 600 600 
Castings -c o ³ ee Lia uui 717,699 716,360 16,359 15,999 15,102 
Mercury (secondary only 76-pound flasks. .. 3,191 *3,200 2,487 2,689 1,624 
Molybdenum metal ________________--____ 227 NA NA NA NA 
Nickel metal, including secondary? |... _ 130 91 901 1,223 1,285 
panum Fü 8 troy ounces... 2,283 *4,820 2,572 2,400 NA 
ilver: 
Mine output, metal content 
thousand troy ounces... 1,026 1,061 199 1,039 1,038 
Metal, including secondary _________ _ do 497 8,004 18,085 16,291 24,371 
Tin metal, including secondary _______________ 1,449 3,940 4,767 ,096 2,251 
een j^ eM ee E 1,563 1,400 1. NA NA 
inc: 
Mine output, metal content, recoverabbe 111,247 111,884 97,405 96,853 99,720 
Metal, unwrought, unalloyed: 
Il A Lin Deci 283,359 835,127 288,679 833,665 342,797 
Secondary _______________________ 21,895 19,653 18,157 21,858 22,406 
/ ⁰ AAA 304,754 354,780 306,836 855,523 865,203 
NONMETALS | 
Abrasives: Artificial corundum 2... 83,196 93,646 96,737 102,212 102,222 
/ ⁰y RE s 262,381 265,593 168,586 161,661 175, 380 
Bromine.-o- ůö ði / ⁵ðù Inm uU 4,154 3,736 3,893 4,020 *4.000 
Cement and clinker: 
Cement (excluding clinker) ....... thousand tons 33,281 32,163 33,959 35,287 84,186 
Gilt! 8 o co 2,136 1,245 1,844 1,377 1,860 


See footnotes at end of table. 
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Table 1.—Federal Republic of Germany: Production of mineral commodities! 


—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Clays: 
Fire clay (exclusive of klebsand) .. thousand tons 
Kaolin, marketable 


Bleaching 


Other (schieferton) 
Diatomite and similar earth, marketable .. .... 


Feldspar, marketable 


Fluorsper, marketable: 


Marketable* 


Gypsum and E marketable _ 


thousand tons 


Lime (hydrated), quicklime, dead-burned dolomite 


Nit 


n, N content of ammonia |... 


Phos 
Phosphate rock (including apatite), gross weight 


o 


Thomas slag-based fertilizer, P205 content do- 
Pigments, mineral, natura 


Potash, K20 equivalent: 
Crude, marketabe thousand tons 
Chemically processed... do— 
Total x RI do... 
Pumice 
Crude and inns J NOE do... 
Market abe do— 
Pyrite marketable yin ndn „gross weight do- 
quartzite ves san 
Quartzite ____.___~__ 2c 2222-22-22 do... 
Quartz sand, grouſdgdd do...- 
Quartz sand, imr and glass sand. - _do_ _ _ _ 
m 8 i 
J K nce 
Marine and otgerrrrr doc. 
Sodium compounds, n.e.s 
ium carbonattee kn 
Sodium sulfaleee „ 


Dimension stone thousand cubic meters 
Limestone, industrial thousand tons 
Crushed and broken stone do____ 
Slate” uus Se eta ct ee do- 
pe lava and lava aandgdſ ....- ng oe 
nd K a MPO ME or 
Grindiag stone cubic meters 
22 ⁵⁵⁵tV Saas thousand tons 
Sand and grave“!l do... 
Sulfur: 
S content of pyr ite do— 
By product: 
Of metallurgy- v do_ _ __ 
Of natural gas do- 
Of petroleum do— 
Hed Ii... ea E do- 
RERUM a Ae REPE ere do... 
Talc 8 talc schis˙eet ____ do- 
MINERAL FUELS AND RELATED MATERIALS 
Carbon blacklnlnln 
Anthracite _.___________ _ thousand tons 
Bituminous coal do- 


See footnotes at end of table. 


1976 


5,056 
1442 
628 

108 
52,948 
419,976 


57,789 
6,421 


64,210 
19,101 
T9,551 
72,100 


9,426 
1,863 


1,363,528 
256,611 


194 
52,615 
102,215 
2 

5,922 

4 

48 


3 
155,010 


233 


390 
460 


119 
161 


1,863 
18 


292,922 


6,628 
82,641 


1977 


5,276 
1500 
642 

129 
49,457 
393,793 


75, 375 
8,375 


83,750 
16,653 
78,326 
12,218 
8.770 
1.989 


80 
134 
26,421 


1,350,543 
242,247 


48,953 
110,718 
2 

6,623 

9 

63 

2 
170,425 


299 


385 
631 


186 
165 


1,602 
16 


301,678 


6,067 
78,773 


1978 


5,224 
521 

621 

128 
47,600 
385,590 


68,150 
7.572 


75,722 
12,763 
"6,381 

2,238 


8,990 
1,955 


150 
21,475 


1,229,722 
211,000 


307 


50,995 
118,096 


3 
184,786 


221 


380 
650 


190 
160 


1,601 
15 


297,509 


6,942 
16,994 


1979 


43,271 
372,754 


56,855 
6,317 


63,172 
1,942 


3,671 
2,251 


1,400,922 
210,664 


311 
54.521 
126, 463 
4 

8,056 

8 

71 


3 
198, 637 


203 
450 
903 

93 


1,649 
15 


340,629 


7,018 
79,301 


1980” 


1,411,110 
201, 000 


264 


53,477 
117,610 
4 


N 
190,255 


198 
450 
900 
93 
1,641 
15 


353,568 


! 87,146 


MINERALS YEARBOOK, 1980 


Table 1.—Federal Republic of Germany: Production of mineral commodities: 
— Continued 


(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980P 
MINERAL FUELS AND RELATED MATERIALS — 
Continued 
Coal —Continued 
Ell thousand tons 134,493 122,920 123,559 130,579 129,833 
Totals tue do- 223, 762 207,760 207,495 216,898 216,979 
Metallurgical -—_—_——-------------- do 31.951 27,499 25,455 26,501 28,494 
ashouse es o 971 809 782 937 *900 
CE e cte aes do... 32,922 28,308 26,231 21,438 29,394 
Fuel briquets: 
Of anthracite and bituminous coal do ... 1,357 1,305 1,453 1,673 1,455 
e ß do... 4,390 4, 104 3,889 4 7 52 4,446 
"Manufactured (excluding that from petroleum 
refineries):5 
Blast furnace million cubic feet. 201,399 174,312 179,857 212,629 199,456 
Cokeoven |. do... 263,517 223,294 205,848 214,924 226,366 
Other gm d | ee 76,915 10,735 72,818 52,760 *53, 
Total (20.2.5 Ss coe Se do 541,831 468,341 458,523 479,713 478,822 
Natural: 
ö’ o LL Li p err do 665,537 678,565 738,002 743,900 671,223 
" Market abe do. .... 658,050 637,578 707,156 €725,000 €665,000 
eat: 
penetra! GF b thousand tons 1,707 1,911 2,047 1,849 1,734 
Fue as 8 do- 227 221 228 230 279 
e 
C thousand 42-gallon barrels. _ 39,902 39,021 36,541 34,482 33,450 
Refinery products 
Gasoline, motor_______________ 0 — 147,439 123,479 127,069 182,800 182,296 
Jet fuel including aviation gasoline) .. — do- SEV 10,799 10,099 10,620 10,345 10,506 
Kerosine___________________ o 378 4 334 523 815 
Distillate fuel oil do 301,929 293,903 292,020 345,621 311,192 
Residual fuel oli do 158, 397 143,004 160,047 146,333 128, 
Lubricants E n 88 do- 9,081 6,763 6,653 9,660 9,080 
er: 
Liquefied petroleum gas do- 32, 680 38, 741 37,932 36,669 30,938 
Bitumen do— „063 22,421 22, 23, 756 20,406 
Unspecified ______________ do... 98,534 86,999 €76,555 97,846 89,758 
Refinery fu fuel and losses O.___ 38,230 46,253 54,362 99,807 91,557 
TOtal...———— oe ee do... 820,530 112,118 788,458 953,360 874,557 
*Estimated. Preliminary. "Revised. NA Not available. 


"Table includes data available through Aug. 3, 1981. 


Primary nickel and nickel contained in ferronickel, Monel metal, and nickel oxide directly used by the steel industry. 


*Series revised to reflect estimated marketable output from ores of West German origin. 
ported crude grapas; is reported as follows in metric tons: 1976—14,026; 1977— 
56; 1978—11,927; 1979—10,282; and 1980—not available. 


8856 1 including production from im 


4Exclusive of slate recovered from mine dum 


Total output of marketable 


ps. 
5Natural gas equivalent is 240 kilocalories per cubic foot (8,400 kilocalories per cubic meter). 


Includes water gas and generator gas from coke ovens. 


TRADE 


In 1980, members of the European Com- 
munities remained the FRG’s principal 
trading partners, but member countries of 
the Organization of Petroleum Exporting 
Countries were of growing importance. Con- 
siderable concern was expressed about the 
mounting deficit in the balance of pay- 
| ments, which was expected to be in the $12 

billion range and was mainly a result of 
reliance on foreign oil and minerals. 


In the U.S.-FRG trade relationship, a $2.3 
billion surplus was recorded in favor of the 
United States, the highest ever. U.S. deliv- 
eries amounted to $14.1 billion, while the 
FRG exports to the United States amounted 
to $11.8 billion. Automobiles were the larg- 
est single item in the FRG deliveries, while 
machinery dominated U.S. deliveries. The 
FRG's mineral commodity trade in 1978-79 
is shown in tables 2 and 3. 
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Table 2.—Federal Republic of Germany: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodit 1978 1979 
ý coe Other (principal) 
METALS 
Aluminum: 
Baux ite 12,260 21,621 EN Belgium-Luxembourg 7,196; France 
5,828; Switzerland 448. 
Alumina - -.—--—-----------—- 344,606 223,954 3, 748 Austria 70,557; Canada 58,368; 
U.S.S.R. 23,499. 
Aluminum hydroxides 120,544 155,077 9,065 Sweden 44 816; Netherlands 23,187; 
France 19, 654. 
Metal including alloys: 
Scrap f eee 52,982 51,974 -- Italy 18, uy 19,196. 5 13,916; 
France 
Unwrou ght 271, 610 247,866 2, 454 "s ex 294 Fr France 56,295; Nether- 
Semimanufactures 343,982 354,116 5,819 France 74, 675; United om 
50,419; Netherlands 41,7 
Antimony: 
Oxides and hydroxides |... 319 344 — Taiwan 51; Austria 34; Italy 30. 
Metal including alloys, all forms 20 16 NA NA. 
Arsenic trioxide, pentoxide acid 82 166 NA NA. 
Beryllium metal including ane. all 
forms ____________ 15 17 NA NA. 
Bismuth i metal including alloys, ea all forms 517 407 81 United Kingdom 132; Spain 20. 
Oxide ad hydroxide — 18 22 zc Portugal 5. 
M including alloys, all forms 313 494 NA NA. 
Chromium: 
Chromite ~______ 3,212 8,807 Da ORA 2,924; Spain 2,042; Austria 
Oxides and hydroxides? _ _ _ ______ 47,668 55,688 NA 
Metal including alloys, all forms 125 224 47 Belgium Luxembourg 52; kaly 29; 
France 20; Nether] ands 20 
Cobalt: 
Oxides and hydroxides |... 86 45 -- Netherlands 18; Italy 10; 
Czechoslovakia 6. 
Metal including alloys, all forms 796 847 NA NA. 
Columbium and tantalum metals 
including alloys, all forms: 
Columbium - —- - ---- kilograms.. .. 19,109 41,659 -- Belgium-Luxembourg 836; Poland 
198; Czechoslovakia 126. 
Tantalum __________-— do. ___ 47,122 81,307 320 United Kingdom 873; Hungary 435; 
Yugoslavia 278. 
cobre. 
and concentrate (3) T" 
%/ôö;êdè m6Q⁰è . 300 96 Ba Sweden 52. 
Sulfate -— — ---—-----------—-- 1,861 1,446 NA NA. 
Oxides and hydroxides |... 2,455 2,814 76 Netherlands 595; Norway 285; United 
` Kingdom 277. 
Metal including alloys: 
r 53, 956 54,820 90 Italy 20,794; Belgium-Luxembourg 
7,291; Netherlands 6,924. 
Unwrought: 
Smelter _____________ 29,589 22,384 -- United Kingdom 19,106; Belgium- 
Luxembourg 3,059; Iran 150. 
Refined: 
Alloyed 8.064 11.152 xs 164 398: France 1,659; Austria 
Unalloy ect 112,695 86,686 3,925 Belgium-Luxembourg 14,983; Italy 
12,631; United Kingdom 11 319. 
Master alloy 1,283 1,068 — Be jum-Luxembourg 623; France 
199; Sweden 85. 
Semimanufactures ____ . 319,822 357,086 33,299 Netherlands 42,941; France 40,987; 
Switzerland 36,023. 
Gallium metal including alloys, all forms 
ilograms_ _ 5,600 5,400 700 Japan 2,300; Netherlands 1,000. 
Germanium metal including alloys, all 
a 77 do... 400 1.300 — United Kingdom 600; Romania 500. 
Ash and waste value 86,970 81.637 NA NA. 
Scrap and swee pings do— $164,791 $700,529 NA Spain $670,522. 
Metal including alloys: 
Unwrought 
thousand troy ounces. . 11, 423 739 2 Israel 162; Italy 120; Switzerland 75. 
Partly wrought _— troy ounces. _ 194, 531 136,544 1,704 United oo 64,494; Italy 10,224; 
France 9,967. 
Iron and steel: 
Ore and concentrate 5,855 3,438 _. Italy 904; United Kingdom 620; 
Austria 546. 


See footnotes at end of table. 
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Table 2.—Federal Republic of Germany: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Iron and steel —Continued 


Scrap _____-— thousand tons. 


Sponge iron, powder, shot 4 
o- 


Spiegeleisen _ — ----------- 
Ferroalloys: 
Ferrochroo u 


Ferromanganese 


Ferronickel _ 
Ferrosilitonnn 


Re. ec 


Steel, primary forms 
thousand tons 


Semimanufactures: 
Bars, rods, angles, sha 
sections 0 


Universals, plates, anoeta 


Hoop and strip - - - do 
Rails and accessories 

do____ 
Wires. oS ee oz do. ... 


Tubes, pipes, fittings 


Castings and fORSINE rough 
8989 


Lead: 
Ore and concentrate 
Oxid es 


i le ee Les Le 
Unwrough ht 
Semimanufactures 


Lithium: 
Oxide and hydrox ide 


Metal, all form 


. 
ide, hydroxide, peroxide 
Metal including alloys: 


ra 
Unwrought_________~_____ 
Semimanufactures 


Manganese: 
Ore and concentrate 


Oxides ]]]. Lm 


Metal including alloys, all forms ...... 
Mercur 6-pound flasks _ 


See footnotes at end of table. 


1978 


184,218 


2,765 
136 

51 
2,116 
31,419 
49,391 


8 
25,818 
1,023 
142 
13,436 


3,214 


3,725 
6,345 
1,221 


182 
282 


3,691 
113 


10 
11,508 


16,801 
106,810 
11,626 


557 


1979 


236,795 


2,998 
948 
38 
1,752 
27,656 
95,273 


422 
31,553 


3,583 
3,590 
16,324 


3,554 


3,865 


6,581 


1,304 


237 
335 


3,532 


113 


2,911 
10,635 
18,414 

107,031 

4,974 


717 
12 


United 
States 


Destinations, 1979 
Other (principal) 


Belgium-Luxembourg 142,050; Aus- 
tria 34,668; Mexico 20, 082. 


Italy 2,093. 
France 419; Poland 112; Italy 103. 


. France 8; United Kingdom 6; 


Belgium-Luxembourg 5. 
Italy 1,636. 


Belgium-Luxembourg 9,002; France 
6,964; Czechoslov. 2,191. 

Hungary 15,327; Italy 13,945; 

Italy ium-Luxembourg 12, 125. 


len 1 942; Belgium- Luxembourg 
1. 436; Netherlands 1,153. 
Belgium-Luxembourg Í, 1 ,652; Italy 


France 2,685; Switzerland 467. 
Romania 2, 2, 322; Spain 1,196; Austria 


France 824; Ital 
Luxembourg 


421; Belgium- 
Spain 215. 


France 804; Netherlands 457; 
Belgiu m-Luxembourg 212. 


France 718; Netherlands 326; United 
Kingdom 266; China, mainland 


239. 
U.SS.R. 190; France 172; Nether- 
lands 131. 


Italy 39; Netherlands 31; Yugoslavia 


France 59; Netherlands 47; Belgium- 
Luxembourg 31 31. 


China, mainland 477; Netherlands 
340; Czechoslovakia 187. 


Belgium-Luxembourg 19; Nether- 
lands 14; France 12. 


Bu 1,380; Romania 1,196. 
Ner ate 5, 467; Sweden l „044: 


Italy 7, 315; Netherlands 6,711; Den- 
mar 
Italy 43, 042; France 13,602; Austria 


13,545. 
Denmark 2,162; Switzerland 1,263; 
Sweden 989. 


France 209; Italy 195; Belgium- 
Luxembourg 117. 
Switzerland 6; France 3. 


Denmark 125; Colombia 100. 


Italy 894; Netherlands 564. 

Austria 116; Brazil 30; France 25. 

Republic of South Africa 87; Sweden 
; France 50 


Netherlands 936; France 598; Den- 
mark 175. 

Austria 117; France 107. 

Italy 15. 

Net 9 175 908; Switzerland 296; 

Egypt 17 
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Table 2.—Federal Republic of Germany: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Molybdenum: 
and concentrate 


Oxides and h ydroxides* 8 
Metal including alloys, all forms 
Nickel: 
Matte, speiss, similar materials 
VV 
etal including alloys: 
%% 8 
Unwrought_ -----------—- 
Semimanufacturess 


Plat inum- group metals: 
Platinum: 


Ash and waste value 
Scrap and sweepings do 


Metal including alloys, 
unwrought and partly wrought 
troy ounces. . 


Palladium metal including alloys, 
unwrought and partly IUE t 
0 —— 


Other metal including alloys, 
unwrought and partly NEMPE 
9 


Silicon metaaell 2. .-— 


Silver: 
Ash and waste _ value, thousands 
Scrap and sweepings_ _ _ _ _ — do____ 


Metal including alloys, unwrought 
an y wrought 
thousand troy ounces. _ 


Tin: 
Ore and concentrate FF 


N 55 
Semimanufacturess 


Titanium: 
Ore and concentrate 


Metal including alloys, all forms 


ten: 

and concentrate 

Metal including alloys, all forms ___ 
Uranium and thorium: 

Oxides including rare-earth oxides _ _ 

Metals including alloys, ian 


Vanadium metal including alloys, 
e ad sen ee 
Zinc: 
Ore and concentrate 


Oxides 
Metal including alloys: 
SOY sche dies 


See footnotes at end of table. 


1978 


290 
7,150 


5,175 
8,882 


$57,752 


$658,668 


252,476 


110,918 


80,967 
1,678 


$20,448 
$220 


89,192 
"500 


«già 
141 
6,195 
48,078 
1,904 
si 
1,212 
6.700 
55 
12,495 
4,514 
12,083 


1,254 
6,539 


1979 


6,668 


2,148 
391 


1,332 
147 


8,980 


11,337 
10,159 


$54,558 
$658,519 
288,034 


130,757 


114,585 
1,496 


$3,213 
$1,071 


33,508 


100 


5,602 
48,018 
1,864 
n 
1,923 
9,900 
108 
10,592 


United 
States 


1,988 


Destinations, 1979 


Other (principal) 


1,586; United 


Belgium-Luxembou 
i en 672. 


dom 810; Sw 
NA. 


Netherlands 500; “pain 464; Italy 305. 
Netherlands 45; Italy 33. 


Sweden 6,188; Austria 843. 
diee 4 352; Netherlands 3,757. 
nited Kingdom France 659; 
aesti 538. 


All to Belgium-Luxembou 
Netherlands $508,574; Sw 
$123,848. 


Switzerland 69,160; Netherlands 
1 France 35,629; Japan 


Netherlands 54, 881; Switzerland 
22, 538: Japan 16, 397. 


Japan pathy Republic of 12348 

ica ; Bulgaria 1 : 
France 385; Netherlands 281; 
Belgium-Luxembourg 181. 


France $1,510; ee 
gut $1,378; Switzerland $312 


$445; Switzerland $394; 
N Netherlands $158. 


Italy 4,070; Switzerland 8,976; 
Sweden 3, 

NA. 

Netherlands 36. 

Netherlands 3,968; France 479. 

Switzerland 94; Austria 98; Nether- 
lands 38. 

Netherlands 1,265; Bulgaria 1,046; 
Switzerland 973. 

Italy 5,105; Netherlands 3,290; 

U tod Kingdo 481; Italy 324 
ni om > 7 
France 269. Á 

y ads 111; Italy 36; Netherlands 18. 


Japan 208. 
Italy 6,900; U.S.S.R. 2,400. 
United Kingdom 85; Japan 18. 


Netherlands 32,123; Belgium- 

Luxembou 22.815; ce 7,993. 
Italy 2,025; Be 5 
Vit France 1 1,309. 


Netherlands 6,344; Italy 1,263. 
Qi aie 1 492: Romania 1,060; 
Spain 523 
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Table 2.—Federal Republic of Germany: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodit 1978 1979 : 
d pa Other (principal) 
METALS —Continued 
Zinc —Continued 
Metal including alloys —Continued 
Unwrought_ ____________- 87,538 97,031 20,612 Netherlands 14,402? United Kingdom 
8,234; Belgium-Luxembourg 6,206. 
Semimanufactures |... 18,526 15,012 21 A. 
Zirconium: 
Ore and concentrate 6,885 8,205 iu France 2,170; Netherlands 1,334; 
United Kingi om 682. 
Metal including alloys, all forms 97 127 23 France 52; Japan 20. 
er: 
Ores and concentrates: 
Of columbium, tantalum, 
vanadium ~- ----------- 1,040 1,276 1.074  Belgium-Luxembourg 90; Japan 76. 
Of base metals, n.e.s ________ 5 2 m Netherlands 1. 
Ash and residue containing 
nonferrous metals 168,640 187,752 6,522 Belgium-Luxembourg 61,428; Nether- 
lands 46,685; Sweden 20, 680. 
arie hydroxides, peroxides 17,106 8,108 3 Italy 291; Brazil 288. 
Metalloids: 
Arsenic and tellurium 2 10 — France 2; Spain 1. 
Selenium and phosphorus® _ 1,629 11,784 NA NA. 
Alkali, alkaline-earth, rare-earth 
metals 264 167 NA NA. 
Pyrophoric alloy r62 39 " Kuwait 6; United Kingdom 6; Hong 
ong 5. 
Base metals including alloys, all 
er ello 615 960 175 France 344; Canada 136; Japan 106. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, 
ete. hae o 1,619,101 426,761 84 Netherlands 373,412; Belgium- 
Luxembourg 37,358. 
Artificial: 
Corun dumm 45,234 52,035 2,444 itay 3 France 5,640; Sweden 
Silicon carbide. ___________ 24,444 28,480 NA 
Dust and powder of precious and 
semiprecious stones _ . kilograms_ - 385 414 69 Brazil 106; Greece 100; Austria 67. 
Grinding and polishing wheels 
and stone 11,440 11,797 617 France 1,643; Netherlands 1,156; 
Belgium-Luxembourg 856. 
Asbestos, rule 43,314 65,366 NA NA. 
Barite and wither ite 38,178 38,720 POM Netherlands 9,623; France 7,118; 
Sweden 5, 404. 
Boron materiale: 
Crude natural borates 11,966 11,589 1 ran 4,024; Italy 2,908; Norway 
Oxides, acid, borates, perborates_ _ _ — 46,648 41,489 mt Switserland 19,662. 
Bromine ~- -----------------—— 112 13 NA NA. 
Cement thousand tons 2, 644 2, 397 183 Netherlands 1.538; Nigeria 263; 
Belgium- Luxembourg 149. 
F ˙ A 18,064 22,538 — Denmark 7, 135; Sweden 5,362; Fin- 
land 5, 347. 
Clays and clay products: 
rude c 14 
usite and kyanite 6,199 9,512 ES E Austria 2,335; France 
Benton ite 25,014 26,250 aS France 12,182; Netherlands 5,220; 
ily $48,440; Netherlas 
Ceramic clay 691,412 776,003 -- Italy 248,440; Netherlands 1 198, a 
Belgi um-Luxembourg 158 
Chamotte_______________ 36,473 45,618 m Netherlands 2015 15.7995 
Switzerland 5,465 
Dinas earth _____________ 39,401 60,770 "n France 2 i Italy 9, 123; Switzer- 
Fire clay 2 RERO 294,199 283,985 __ Netherlands 92,337; Italy 85,233; 
Belgium-Luxembourg 36, 051. 
Fuller's earth _._-_________ 1,086 3,157 E Netherlands 1,801; France 768. 
Kaolin |... nnn 102,599 114,578 "m" ait =. 687; Austria 23, 679; France 
Other onam 218,441 235,133 __ Netherlands 194,772; Italy 13,938; 
France 12,273. 


See footnotes at end of table. 
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Table 2.—Federal Republic of Germany: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 ; 
d De Other (principal) 
NONMETALS —Continued 
Clays and clay products —Continued 
Products: 
Refractory including nonclay 
brick  —— tt 622,672 639,466 16,996 Belgium-Luxembou 
France 90,242; Net! ack 44 „014. 
Nonrefractory // 943,170 846,593 9,600 France 238,760; Belgium- 
Luxembourg 161 456, Netherlands 
146, 420. 
Cryolite and chio lite 17 58 _. Italy 56. 
Diamond: 
Crude, set or strung 
thousand carats_ _ 146 113 2 Bogan xenon "A Switzer- 
land 30; Ho Song i: 
Industrial! do— 360 296 13 lreland 122; Belgium-Luxembourg 43; 
Netherlands 35. 
Diatomite and other infusorial earth _ _ _ 3,999 4,153 Ec Netherlands 2,172; United Kingdom 


524; Austria 414. 
Feldspar, leucite, nepheline, nepheline 


ill! RC 18,759 17,802 x France 5,928; Ital 614 3,290; Belgium- 
Luxembourg 2, 
re materials: 
Phosphatic CC 1.230 952 UE 
Potassic JFF MN E Ro p 32,279 49,296 ae Belg um-Luxembourg 25,810; United 
pon 12,896; Netherlands 
Manufactured: 
Nitrogenous __ thousand tons 1,232 1,619 66 ER 546; India 141; 
razil 
Phosphatic.. — do zc 46 54 TM France 26; Austria 14. 
Potassic . do... 2,918 2,433 31 Belgium-Luxembourg 709; India 214; 
| Brazil 166; Ireland 166. 
Other including mixed .. do- 962 892 (3) Be ium-Luxembourg 134; France 
119; Austria 111. 
Ammonia, anhydrous _ _ _ — — do— 221 242 — Denmark 111: France 57: United 
Kingdom 34. 
Fluorp ar! t 14,789 16,609 -- Austria 5,926; Netherlands 3,472; 
y, Grechoslovakia 1,858. 
Graphite, natural _____________ _ 7,927 6,860 854 Kaly 2, 2,097; France 807; Spain 346. 
Gypsum and plasters ____________ 355,983 356,918 eS erlands 210,794; Belgium- 
" Durenbourg 43 946; Switzerland 
ile... clean ie 81 45 mu Italy 14; France 9; Netherlands 5. 
Lime. onc ueteres 580,035 573,377 __ Netherlands 457,695; France 58,956. 
Magnes ite 21,693 20,445 281 France 5,443; Belgium Luxembourg 
TA 9,158; Netherlands 2,910. 
Crude including splittings and waste _ 777 642 om Austria 150; Yugoslavia 139. 
Worked including agglomerated 
splittings _.______________ 427 332 _. United rT 120; Yugoslavia 21; 
Australia 17 
Pigments, mineral: 
Natural, crude |... 84 22 NA NA. 
Iron oxides, processed, |... 158,898 170,421 23,107 France 22,098; United Kingdom 


14,776; Italy 13,029. 
Precious and semiprecious stones except 


diamond: 
Natural kilograms - 166,716 169,038 7,059 Hong Kong 10,218; Japan 9,691; 
Switzerland 8, 367. 
Synthetic |... — do— 19.728 26.380 3.147 Japan do 13. 116; Netherlands 9,896; 
Eyre (gross weight _ 1,361 1,238 NA NA. 
„„ pe EI thousand tons 1,985 2,499 (3) Belgium-Luxembourg 1,419; Sweden 
; Netherlands 
Sodium and potassium compounds, n.e.s.: 
Caustie daa do... 1,176 1,879 40 Netherlands 200; Sweden 50; Canada 
Caustic potash _________ do... 15 14 NA NA. 
Soda as gg 87,172 218,582 rug Belgium-Luxembourg 89,042; Saudi 
Arabia 22,926. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareoun- _ 8,286 5,280 m Italy 1,744; Austria 1,278. 


See footnotes at end of table. 
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Table 2.—Federal Republic of Germany: Exports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodit 1978 1979 : 
d nie Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Dimension eur] —Continued 
Crude and partly worked — 
Continued 
SC Las 11,170 12,556 TM Denmark 4,077; Belgium- 
N 4,075; Netherlands 
Other 2 Sasa ce 405,282 628,720 E Netherlands 530,886; Switzerland 
18,041; Austria 11,799 
Worked: 
Slat. A 1,616 1,139 EDI Netherlands 636; Belgium- 
Luxembourg 165; ce 112. 
Paving and flagstone 24,284 14,917 ED Denmark 6,151; Bel ium- 
ty es 3, ; Netherlands 
Other 22,310 21,881 56 Belgium-Luxembou 5, 770; Austria 
5,596; Switzerland 258. 
Dolomite, rises Baias 5 230, 987 279,055 265 pence. 134, 241; Netherlands 106,889. 
Gravel and crushed 
jo aaa tons 9,646 9,264 a Netherlands 7,198; Switzerland 844; 
Belgium-Luxembou ; 
Limestone except dimension 66,562 80,157 — Netherlands 58,662; Belgium- 
Luxembourg 165. 
Quartz and quartzite 161,466 121,887 390 Belgium-Luxembourg 57,400; Nether- 
lands 13,323; Austria 13 090. 
Sand excluding metal-bearing 
thousand tons 8,350 8,093 e Netherlands 6,688; Belgium- 
Luxembourg 877. 
Sulfates, natural: Magnesium sulfate i 
(kieserite ) 536,386 512,916 18,922 Singapore 103,653; Norway 85,462; 
France 66,752. 
Sulfur: 
Elemental: 
Other than colloidaal __ 804,693 856,669 _. Netherlands 94,012; Denmark 74,575; 
Switzerland 51,181. 
Colloidal . ...........- 1,568 1,238 79 Italy 648; Belgium-Luxembourg 69; 
ugoslavia 
Sulfur dioxid -__ _ 11,871 8,744 Ds Belgium-Luxembourg 4, 4,397; Austria 
Sulfuric acid, oleum n 625,406 802,738 S Netherlands 213, et 65 ium- 
5 te 84,298. 
Talc, steatite, soapstone, pyrophyllite 7,949 5,607 _. Yugoslavia 1,644; Be 
Luxembourg 616; 3 362. 
Other: 
Crude: 
Pottery, broͤke nns 31.184 38,504 — Netherlands 15,667; Belgium- 
„ 6, 604: Switzerland 
Vermiculite, perlite, chlorite 2,767 4,403 CT Belgium-Luxembourg 3, 3,046; Nether- 
Unspecified thousand tons 1.657 1.289 — Netherlands 1,188; Belgium- 
Luxembourg 26. 
OE or and similar waste, not 
From iron and steel manufacture 
8 2,998 2,658 — Netherlands 2,533. 
Other do. 715 702 -— Netherlands 564; France 90. 
Oxides and hydroxides of strontium 
and barium - - -- ---------—-- 2,547 3,688 1,323 France 793; F 
, 407; Italy 337 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1,941 6,552 -- Netherlands 4,323; Austria 1,327. 
Carbon black 94,688 107,982 594 France 23,572; Austria 14, 040; 
Belgium-Luxembourg 11, 646. 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 18,656 15,225 — France 6,763; Belgium-Luxembourg 
3,375; Italy 1, 
Briquets of anthracite and bituminous 
. ĩð 8 do ... 882 391 — porc uel 159; m ium-Luxembourg 
Lignite and lignite briquets_ do- 509 718 prune 205 “Austria 178; Netherlands 


See footnotes at end of table. 
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Table 2.—Federal Republic of Germany: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 : 
: 50 Other (principal 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coke and semicoke thousand tons_ _ 9,124 10,958 M Peat eene 8,214; France 
» | 2,041; Romania 1,1 
as 
Natural! million cubic feet 239,511 217,289 NA NA. 
Manufactured do- . 39 _. All to Switzerland. 
Hydrogen, helium, rare gases 23, 030 21.974 -- Italy 8,158; France 3,888; Austria 
Peat including peat briquets and litter 494,921 497,431 314 Netherlands 820,809; France 60,586; 
Switzerland 50,857. 
Petroleum and refinery products: 
Crude thousand 42-gallon barrels. — 224 318 -- NA. 
Refinery nery pre roducts: 
e: 
Aviation |... do 21 35 ihe United Kingdom 12. 
otor _______-=._do____ r5 889 6,250 9 Austria „ 
Netherlands 77 
Keros ine do 129 168 _. Netherlands 135 ee 18. 
Jet fuel do 9,958 10,022 _. Sweden 488; Switzerland 368. 
Distillate fuel oil? . _ _ _ _ do- 13,324 3,144 _. Switzerland 627; Austria 540. 
Residual fuel oil? __ _ _ _ do____ 120,771 19,391 167 Austria 2, 5 Kingdom 1,822; 
Lubrican ts do... 1222 255 1 Denmark 128; Poland 28; Nether- 
lands 16; Switzerland 11. 
Other: 
Mineral jelly and wax l 
do____ 11,102 1.103 30 i 127; Netherlands 101; Austria 
Belgium-Luxembourg 67. 
Nonlubricating oils do- 7,671 8,333 9 acs 8,669; Netherlands 1,650; 
Belgium-Luxembourg 1 825. 
Liquefied petroleum gas 
do____ 13668 4,308 _. Netherlands 1,206; Belgium- 
. 718; United Kingdom 
Petroleum coke do 2,134 2,140 _. Netherlands 667; France 460; Swit- 
| zerland 260. 
Bitumen and other residues 
o- 1,963 2,126 -— Austria 799; Denmark 410; Switzer- 
land 319. 
Bituminous mixtures 
do- 380 457 um Netherlands 340. 
Unspecified do. T896 796 () Netherlands 191; Belgium- 
Luxembourg 111; Switzerland 104. 
Revised. NA Not available. 


1This table does not include exports to the German Democratic Republic. 


May include a small quantity of tin. 

Less than 1/2 unit. 

*May include a small quantity of tungsten. 

"Includes elemental sodium and potassium. 

*Includes 15,183 barrels of bunker in 1978 and 16,296 barrels in 1979. 
"Includes 8 ,881,216 barrels of bunker in 1978 and 8,744,192 barrels in 1979. 
®Includes 1,840,695 barrels of bunker in 1978 and 1,434,931 barrels in 1979. 
*Includes 26,627 barrels of bunker in 1978 and 40,786 barrels in 1979. 


Table 3.—Federal Republic of Germany: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 ; 
x nec Other (principal) 
METALS 
Aluminum: : 
Bauxite _ thousand tons. 8,614 8,694 TS ARA an 22; Guinea 1,222; Sierra 
Leone 328. 
Anl. 486,069 458,120 4, 140 Australia 229, 138; Italy 181, 876: 
Suriname 66,892. 
Aluminum hydrox ide 2,080 1.712 1, 087 France 355; United Kingdom 128. 


See footnotes at end of table. 
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Table 3.—Federal Republic of Germany: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Aluminum —Continued 


Metal including alloys: 
Scrap 


Unwrou ght 


Semimanufactures 


Antimony: 
Ore and concentrate. ~~ 


Oxides and hydroxides ________ 

Metal including alloys, all forms 
Arsenic trioxide, pentoxide acids 
Beryllium metal including alloys, all 

form ograms — 

Bismuth metal including alloys, all forms 
Cadmium: 

Oxide and hydrox ide 

Metal including alloys, all forms 


Chromium: 
Chrom ite 


Oxides and hydroxides 
. Metal including alloys, all form 


Cobalt: 
Oxides and hydroxides ________ — 


Metal including alloys, all forme 
Columbium and tantalum metals 
including alloys, all forms: 


Columbium _ ___—__—_ kil 
Tantalumnmn do____ 


WAC ns es Te 


Oxides and hydroxides |... 
Sulfate - —. ee ues 


Unwrought: 


Unalloyed . -------- 

Master alloyss 
Semimanufactures 
Gallium metal including alloys, all forms 
Gold: ene 


Ash and waste value, thousands 
Scrap and sweepings.. _ _ — — do____ 
Metal including alloys: 

Unwrought 


thousand troy ounces. . 


See footnotes at end of table. 


1978 


137,345 
410,858 
204,892 


3,040 
8,406 
148 
1647 
815 
112 
428 
994 


371,788 
1,453 
698 


603 


2,059 


10,743 
251,247 


531,355 
7,561 
165 
8,575 
137,562 
109,225 


46,399 


428,794 
1,551 
163,940 


1,700 
$2,408 
$3,106 


3,600 


1979 United 
States 
157,124 28,403 
487,241 2,138 
258,180 5,719 
3,126 aa 
3,896 26 
561 "m 
825 NA 
1,233 1,005 
21¹ ak 
539 EE 
1,126 18 
546,186 PR 
1,407 166 
883 26 
483 74 
1,848 108 
22,078 18,557 
252,425 186,539 
483,740 14, 764 
12,249 2,814 
216 Choe 
12,477 MH 
168,822 9,801 
62,785 80 
53,858 252 
449,995 10,860 
1,752 (3) 
194,689 6.791 
3,500 800 
$6,099 $1,948 
$9,765 $46 
3,377 438 


Sources, 1979 
Other (principal) 


Netherlands 47,538; France 13,738; 
Austria 12,7 57. 

Norwa 89.680 189, 9585 United Kingdom 
0; Netherlands 56,108. 
FL 14, 190; Netherlands 41, 471; 
Belgium-Luxembourg 40,9 5T. 


Thailand 1,063; Bolivia 316; China, 
mainlan 
ire 1,540; Belgium-Luxembourg 


Belgium-Luxembourg 208; China, 
mainland 161. 
Bel ium-Luxembourg 376; France 
119; Sweden 102. 


NA. 
United Kingdom 94; Bulgaria 15. 


F 372; United 

ingdom 

Belgium-Luxembourg 256; Japan 199; 
France 121. 


Republic of ou Africa 263,890; 
bania 182,420; U.S.S.R. 20,998. 
U.S.S.R. 806; United Kingdom 166; 
Netherlands 94. 
Be um aeons 292; Japan 214; 
cel 


Be pum Ee copo un 164; Japan 84; 


ted Kingdom 
Be jum Luxembourg 520; Zaire 464; 


Belgium-Luxembourg 3,000. 
012838 Kingdom 18, 183: Japan 


Papua-New Guinea 185,036; Republic 
of D NE Africa 72 ,001; Norway 


Canada 2,727; Yugoslavia 1,530; 
Australia 1,508. 


856245 Belgium-Luxembourg 
Er USSR. ,909. 


France 42,581; United Kingdom 
28,764; Netherlands 27,579. 


Chile 29,072; Republic of South 
Africa 23,353; Norway 5,696. 


nited Kingdom 13,924; Romania 
55 313, Switrerland 3, 824; Hungary 


680. 
Chile 136,634; Belgium-Luxembourg 
5 Poland tes Miei 
nited Kingdom 90 um- 
Luxembourg eT 
gri xembourg 637. — 68,856; France 
672; Italy 16,860. 
France 800; United Kingdom 800. 
Switzerland $1,896; Israel $635; 
Denmar 2. 


Sweden $2, 81 Switzerland $1,462; 
Israel $1,42 


Switzerland 1,799; U.S.S.R. 481. 
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! —Continued . 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
edd united Other (principal) 
METALS —Continued 
Gold —Continued 
Metal including alloys —Continued 
Partly wrought 
thousand troy ounces. _ 61 68 11 Republic of South Africa 19; Switzer- 
land 13; Netherlands 10. 
Hafnium metal including alloys, all forms 
kilograms_ _ 1200 100 NA NA. 
Iron and steel: 
Ore and concentrate thousand tons 42,133 51,703 iul Brazil 11,985; Liberia 7,591; Sweden 
6,831; Canada 6,802. 
Roasted pyrite do... 538 626 -— Spain 409; Belgium-Luxembburg 152. 
Scrap __.________- do... 1,548 1,608 50 Netherlands 616; Belgium- 
Luxembourg 225; ce 190. 
Pig iron, including cast iron 
do- 293 229 — Brazil 67; Canada 57; Norway 33; 
Finland 16. 
Sponge iron, powder, shot do- 45 69 2 Veneeuela 20; France 18; Sweden 16. 
Spiegeleisen ____________ _ 37 17 -~ NA. 
Ferroalloys: 
Ferrochrome ö 
thousand tons. .. 194 230 1 Re re ilic af South Affrica 126; Sweden 
rke 
Ferromanganese.. do 160 152 8 Norway 56; ce 47; Belgium- 
Luxembourg 14. 
Ferronickel — _ — do_ _ __ 61 71 (3 Greece 36; New Caledonia 31. 
Ferrosilicon_ — _ — — — do... 159 187 --. Norwa 87; France 42; Spain 27. 
Ferrosilicochrome do- 6 11 1 Republic of South Africa 5; Sweden 4. 
Ferrosilico- 
manganese. _ _ _ _ do- 101 116 ae ce is 54; Spain 18; Republic of 
Other _________ do— 17 18 4 France 5 Bel Belgluns Luxembourg 8; 
Uni ingdom 2. 
Steel, primary forms do- 2,571 2,518 --  Belgium-Luxembourg 703; Nether- 
lands 481; Austria 271. 
Semimanufactures: 
Bars, rods, angles, sha 
sections a 4,020 3,963 1 Italy 625; France 535; Spain 304. 
Universals, plates, iles 
do____ 3,684 4,152 5 ic 690; Austria 384; Netherlands 
Hoop and strip _ _ do 623 715 2 Belgium-Luxembourg 321; France 
i 185; Netherlands 7 
Rails and accessories do- 84 42 d Netherlands 16; Canada 12; Sweden 
Wire do— 236 256 (?) belgium Luxembourg 99; France 50; 
ustria 17. 
Tubes, pipes, fittings do- 811 908 2 dr 208; Italy 168; Netherlands 
Castings and forgings, rough l 
o Lc. 36 48 3) France 8; Poland 6; Netherlands 5. 
Oreandconcentrate 170,055 191,179 — Canada 41,232; Sweden 46,668; 
Oxid 6,455 6,111 133 ran 20806 ed L bo 
cs eo a ee ; $ ance um-Luxem 
1,682; Morice 50 i 
Metal including alloys 
ap---oncse 5535 45,621 62,566 4,904 Nate Kingde 19 1057 N 12,580; 
Unwrought .. 131,102 129,034 88 — United Ring dem 71,088, Sweden 
I 078 Be e 
Semimanufactures 2,822 4,054 ME Bel um-Luxembou 2,245; Y 
ipiam 767; France i73 es 
Lithium: 
Oxide and hydroxide. _______ ~~ 469 464 297 Netherlands 96. 
Metal in includi alloys, all form 17 9 8 NA. 
ide, h. hydroxide, peroxide_______ 73.246 459 — France 343; Italy 38. 
Metal including alloys: 
Serap —— Mme e 825 1,082 B W 304; Denmark 163; Italy 
Unwrou ght 29,244 32,340 1,303 Nova 15,157; Italy 4,584; France 
Semimanufactures 359 500 189 Norway 142: Austria 122. 
ese: 
Ore and concentrate thousand tons_ — 678 717 Z 


See footnotes at end of table. 


Republic of South Afrita 432; Aus- 
tralia 124; Brazil 76. 
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Manganese —Continued 


Molybdenum: 
re and concentrate 


Oxides and hydroxides 


Metal including alloys, all forms 
Nickel: 

Ore and concentrate 

Matte, speiss, similar materials 

Oxides and hydroxides ________~_ 


Metal including alloys: 
Serap n eee LE 


Unwrough tt 


Semimanufacturess 
Platinum- group metals: 
Platinum: 
Ash and waste 
value, thousands 


Scrap and sweepings _ — do- 


Metal including alloys 
unwrought and 
thousan 


tly wrought 
troy ounces. _ 
Palladium metal including allo 
unwrought and partly wrong t 
On 


Other including alloys, unwrought 
and partly wroughhRt O22 


Rare-earth metals: 
Oxides and other compounds 


Metals, all form 
Silicon metal including alloys, all forms 


Silver: 
Ash and waste value, thousands. . 


Scrap and sweepings_ - _ _ _ _ do... 
men ine aing alloys, unwrought 
and partly wrought 
thousand troy ounces. _ 


Tin: 
Ore and concentrate 


JJ ee eer c 
Unwrou ght 
Semimanufactures _________ 


Titanium: 
Ore and concentrate |... 


Metal including alloys, all forms 


Tungsten: 
re and concentrate 


See footnotes at end of table. 


1978 


2,625 
5,438 
12,592 


19,203 
456 
638 


10 
16,464 
595 


4,002 
38,880 
5,280 


$2,951 
$19,060 


"301 


431 
128 


977 

110 
49,570 
$20,448 
$6,424 


43,904 


7,989 
20 

624 
15,481 
1,572 
519,562 
17,586 
3,871 


3,422 


1979 


5,462 


5,848 


13,373 


22, 065 
515 
797 


34 
15,746 
612 


6,505 
47,708 
6,325 


$2,580 
$30,034 


510 


382 
114 


1,196 
107 
59,236 
$20,752 
$20,602 


42,489 


7,158 
30 

340 
17,098 
1,684 
574,005 
21,916 
3,836 


4,097 


United 
States 


Sources, 1979 
Other (principal) 


Belgium-Luxembourg 3,162; Greece 
905; Ireland 880. 
Republic of South Africa 3,084; 
etherlands 436; France 402. 
0 5 3,568; Italy 2,466; Spain 


Canada 2,214; Netherlands 1,882; 
Chile 1, 559. 

Netherlands 252; United Kingdom 
54: Australia 40. 

Austria 411. 


U. S. S. R. 25. 
Australia 8,297; Canada 4,910. 
anoda 319; Netherlands 93; France 


France 2,283; Netherlands 869; 
United Kingdom 594. 

U.S.S.R. 8,330; Republic of South 
Africa 7 066; Norway 6, 426. 

France 2,321; United ingdom 1, 610. 


Italy $1,220; Netherlands $378; 
Switzerland $168 

Netherlands $5,848; Hu ary 35, 154; 
Belgium-Luxembourg 


United Kin pguon | 151; Switzerland 
136; U.S. 


U.S.S.R. 163; United ra gee 80; 
Belgium-Luxembourg 35. 


United Kingdom 34; Re E of 
South Africa 15; US. 


France 369; United Kingdom 240; 
Austria 187. 


NA. 
France 19,766; Norway 11,042; Switz- 
erland 5, 425. 


Sweden $2, 1 Switzerland $1,942; 
Norwa aye 

United Bs is $9, 885; 5 
$2,285; Hong Kong 51, 97 


Switzerland 9,413; United Kingdom 
5,041; Sweden 4 3725 Poland 3 3, 818. 


United Kingdom 3, 192; Bolivia 1, 867; 
Republic of South Africa 1 703. 
France 15; Japan 10 


Netherlands 127; Yugoslavia 79; 
Switzerland 59. 

ai Tem 5, dA Thailand 4,746, 
Mala 718. 

Nether ends 1 ,580. 


Norway 378,508; Canada 116,629; 


Australia 45, 490. 
Belgium-Luxembou 13,044; France 
2,554; United Kingdom 1,939. 
Japa 1,991, U: U.S.S.K. 608; United 
om 20 


China, mainland 1,726; Australia 526; 
Canada 244. 
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Tungsten —Continued 


Oxides and hydroxides ~~ 
Metal including alloys, all form 


n and thorium: 


anadium: 


Oxides 
,, Metal including alloys, all forms 


Ore and concentrate 


Oxide and perox ide 
inire including alloys: 


Zirconium: 
Ore and concentrate 


en including alloys, all forms 
er: 
Ores and concentrates: 
Of columbium, tantalum, 
vanadium ____________~- 
Of base metals 
Ash and residue containing 
nonferrous metals... 


Oxides, hydroxides, peroxides _ _ _ _ _ 
Metals: 


Metalloids: 
Arsenic and tellurium .... 


Selenium and phosphorus .. . 
Alkali, alkaline-earth, h 


metals 
Pyrophoric alloys ... ~~~ 
gr metals including alloys, all 


Abrasives, n.e.8.: 
Natural: Pumice, emery, corundum, 


Dust and powder of precious and semi- 
precious stones 


HE and polishing wheels 
and stones 


Boron materials: 
Crude natural borates 


See footnotes at end of table. 


1978 


1,850 
27 


498,930 
5,783 
6,673 


9,637 


11,676 
152,294 
23,227 


86,817 
348 


870 
2,836 


302,408 


6,869 


43,787 
33,587 
61,884 


1,856 
1,210 
345,817 
196,465 


124,564 
16,929 


1,871 
1,193 


1979 


294 

831 
416 

2 

110 

42 
502,951 
4,231 
6,853 


12,369 


12,705 
156,138 
24,014 


50,185 
218 


1,458 
5,819 


402,496 


66,202 
40,011 
66,711 


2,205 
7,100 
386,383 
197,658 


148,862 
90,114 
2,922 
1,288 


United 
States 


18,337 


187 


Sources, 1979 
Other (principal) 


Australia 285. 
Austria 348; United Kingdom 77; 
Netherlands 58. 


U.S.S.R. 382; France 24. 
Mainly from France. 


NA. 


Canada 193,567; Sweden 70,139; 
Greenland 58, 401. 

Netherlands 1 539; Czechoslovakia 
164; Be um-Luxembourg 536. 

France 2,540; Netherlands 2,074; 
Italy 740. 


France 2,317; Netherlands 1,910; 
United Kingdom 1,794; Denmark 

Belgium-Luxembourg 9,844; France 
1,210; Netherlands 924. 
Belgium-Luxembourg 74,539; Nether- 
lands 33,779; France 6, 545. 

France 2, 505; Netherlands 2,085; 
Yugoslavia 1, 197. 


Australia 33,022; Republic of South 
Africa 10,970. 
France 74. 


Brazil 996; Thailand 118; Canada 100. 
Chile 3,330; Australia 1,903. 


Canada 107,690; Be 
Luxembourg 32, 4 ^ United 


Kingdom 29, 250. 
France 699; United Kingdom 398. 


Belgium-Luxembourg 12; U.S.S.R. 12; 
2 — 9. = 


France 287. 
NA. 


Sweden 246; United Kingdom 48. 


Greece 50,581; Italy 4,424. 

Netherlands 16,639; Hungary 6,000; 
Austria 4,982. 

2 860 10,571; Italy 4,917; Poland 


Ireland 531; Switzerland 123. 
Austria 3,302; Italy 1,195; France 881; 
Spain 807. 


Carada 305,300; Republic of South 
Africa 31 61 2. 

France 94 07 1; China, mainland 
43,281; Spain 35,598. 


2734 65, 187; Belgium-Luxembourg 


Belgium-Luxembo 38,751; France 
14.119, Turkey 7, 
Israel 2,200; United Kingdom 3. 
Belgium-Luxembourg 
463; Netherlands 186. 
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Clays and cay products: 


ecl rents 
dalusite and kyanite 
5 tonite 


Dinas earth _____________ 
Kaolin `- 


Refractory including nonclay 
brick thousand tons 


Nonrefractory // do- 


Cryolite and chiolite _ 
Diamond: 
Crude: 


Not set or ab | 
thousand carata_ _ 
Other do- 


Industria do. .. 


Diatomite and other infusorial earth .. _ _ 
Feldspar, leucite, nepheline, nepheline 
Hennigs 
W materials: 
e: 
Nitrogenounss 
Phosphatic - thousand tons 


Manufactured: 
Nitrogenous ... _ do... 


Phosphatic. ------—- do... 


Other RTE mixed _ _ do. E 


Ammonia, anhydrous _ _ _ _ — do- 
Fluorp an! „ 


Graphite, natural |... 


Mica: 
Crude including splittings and waste _ 


Worked including agglomerated 
splittings _._____________ _ 


Pigments, mineral: 
Natural, crude ______________ 
Iron oxides, p 


Precious and semiprecious stones except 


N sbara ng d I. kilograms_ _ 
Synthetic _._________ do— 
Ore (gross weight) 


See footnotes at end of table. 


1978 


89,658 


51,258 
45,879 


96,548 
70, 087 


4.964 
123,230 


6,785 
716,891 


168,149 


204 
1.560 
1,244 


3 

678 
1,165 
39,100 
126,080 
867 
2,441 
1,319 


185 


94 
840 


107 
240,385 


28,583 
314,263 


191 
111,191 
322,409 


9,729 


5.499 


1,479,756 


1979 


104,237 


65,312 
66,841 
91,421 
90,398 


6,550 
184,053 


5,282 
800,113 


161,764 


386,152 
8,631 
611 


2,174 
6,152 


1,635,635 


United 
States 


989 
11,485 
9,250 
108,354 
21,892 


Belgium-Luxembo 
. igi lands 


Sources, 1979 
Other (principal) 


5 Belgium- Luxembourg 


Republic we 52 50 Africa 16,872. 
Greece 11,9 Belgium-Luxembourg 


4,817. 
“a 92,414; Mert rum 26,410; 


m 18,334. 

France 94,63 Czechoslovakia 32,751; 
United Kingdom 12, 675. 

Belgium-Luxembourg 6,449. 

France 43,932; Czechoslovakia 43,634; 
Unies Kingdom 13,861 


In d Kingdom 471,070; 
Czechoslovakia 125, 125. 
Czechoslovakia 52, 153; France 45,163. 


Austria 30; Czechoslovakia 30; 
France 25. 

gar Ai Netherlands 598; France 

Mainly from Greenland. 


eee 260; Israel 112; 


Be um-Luxembourg 363; Republic 
of South Anra 331 ; United 


Denmark 16 23, 763; France 6,910. 


Norway 86,411; Italy 15,318. 


All from Chile. 
COT U.S.S.R. 195; Senegal 


Belgium-Luxembourg 461; Nether- 
lands 375; Austria 205. 

581; Nether- 

; Tunisia 

France 85. 

Belgium-Luxembourg 274; Austria 
215; 113. 

France 105; Austria 56. 

Re 2 of South Africa 53,456; 

spain 33,910; Morocco 16, 
mainland 6,180; Austria 5,768; 

Norway 2,612. 

France 318 989; Austria 206,986. 

Japan 2 Chile 341. 

France 124,482; Denmark 13,934. 

Greece 113,667; Austria 42,821: North 
Korea 41,145. 


India 2,661 : 


ntina 1,779; China, 
mainlan à 


ranee 268; Belgium-Luxembourg 


Austria 1,897; France 164. 
Netherlands 2, 181; France 1,390; 
Igium-Luxembourg 902. 


Brazil 1,012,548; Republic of South 
Africa 


Switzerland 12,7 12; Ja 15 848. 
U. S. S. R. 89, 227; S 
Netherlands 547 rece Help: 202, 985; 


France 150,096. 
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Co odit 1978 1979 : 
N Re Other (principal) 
NONMETALS —Continued 
Sodium and potassium compounds, n. e. s.: 
Caustic sda 200,812 167,119 Se 1 36,673; Poland 
Caustic potash ______________ 2,868 3,253 _. Spain 966; F 697; 
Soda ass 178,012 197,422 1,553 Poland "y" 365: France 34,075; 
Switzerland 22,416. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous ___________ 148,547 124,036 —— Austria 50,753; Italy 38,272. 
BALE Oèt 22,988 33,756 — France 14, 196; United Kingdom 
1,142; Portugal 5,283. 
Other 287, 620 367,446 __ Sweden 82,409; Denmark 56,137; Re- 
public of South Africa 42, 861. 
Worked: 
Slate 16, 340 17,779 rom Spain} 11,466; France 1,604; Italy 
Paving and flagstone _ — _ _ _ 157,442 212,321 TM 98,351; Italy 54,363. 
Other ——— col 493,064 510,747 um Portugal 98; 
Dolomite, chiefly refra . ae 735,085 680,951 ES Belgium-Luxembourg 586,364. 
Gravel and crushed , 
poc tons 12,962 12,261 3) Tran "e 7,080; Denmark 1,800; Austria 
Limestone except dimension do- 1,505 1,501 T n Md hes Belgium-Luxembourg 
255; Sweden 1 
Quartz and quartziteee _ 77,561 121,860 672 Belgium Luxembourg 48,126; a 
lands 23,886; Yugoslavia 13,04 
Sand excluding metal-bearing 
thousand tons 3,328 3,630 1 France e E Netherlands 803; 
Poland 221. 
Sulfur: 
Elemental: 
Other than colloidal _______ _ 385,843 385,973 70,950 Poland 198,772; Canada 84,639. 
Colloidal _________ eee MEM 572 732 _. France 708. 
Sulfur dioxid 15,630 8,534 Sweden 7,482; Switzerland 1,019. 
Sulfuric acid, oleum ... 82,942 48,918 France 14,763; Switzerland 13,260. 
ne steatite, soapstone, pyrophyllite __ 127,524 125,688 249 Austria 52,342; France 25,126 
er: 
Crude: 
Pottery, broken 64,087 95,169 _. France 28,877; Netherlands 14,452; 
Belgium-Luxembou urg 12,824 
Vermiculite, perlite, chlorite _ _ _ 105,478 136,938 1,010 uic 46084 Republic of South 
ca 
Unspecified |... 128,184 795,909 9,823 Austria 198,269; United Kingdom 


165,465; France 159,535 
Slag, dross, and similar waste, not 


metal- ing: 
From iron and steel manufacture 
thousand tons 1,674 1,943 EE docs 1,029; Belgium-Luxembourg 
Other do— 300 427 2 France "d ; Belgium-Luxembourg 64; 
y 48. 
3 and . of strontium 
NEM pale cee ee 132 791 TUN France 398; Netherlands 284. 
MINERAL FL FUELS AND RELATED 
MATER 
Aspnalt and bitumen, natural! 18,603 21,170 6, 346 Trinidad and T 13,468. 
Carbon blacknnn 48.757 58,246 8,451 France 21,651; Netherlands 17,757. 
Coal and Seimei 
Anthracite and bituminous coal 
thousand tons... 6,564 7,778 1,210 Poland 2,402; Republic of South Afri- 


cal 052; United Kingdom 703. 
Briquets of anthracite and bituminous 


JJ63bVf w NA 56 NA NA. 
Lignite and lignite briquets 
thousand tons 1,474 1,606 _. Czechoslovakia 1,595. 
Coke and semicoke do 925 1,182 828 France 286; Netherlands 151; 
Belgium-Luxembourg 94. 

Gas, natural. million cubic feet. 1,451,067 1,645,162 NA NA. 
Hydrogen, helium, rare gases 18,260 27,071 422 Belgium-Luxembourg 14,516; Nether- 
Peat and peat briquets |... _ 53,024 10,215 -. US. SSR. 58, 905; Poland 10,346. 


See footnotes at end of table. 
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
it 1978 1979 : 
ö hare Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum and refinery products: 
Crude. thousand 42-gallon barrels. _ 681,339 770,942 E Libya 132, 107766 n Arabia 131,499; 
igeria 
Refinery products: 
asoline: 
Aviation... do. 241 270 -—- N 99 Italy 8d 104; United Kingdom 
Motor do... "38,096 22,801 16 Netherlands 11,049; Belgium- 
B 3, 498; France 3, 277. 
Keros ine do 1670 933 7 United Kingdom 252: Netherlands 
Jet fue! do 13,824 14,523 ae Netherlands 10,881; Belgium- 
Luxembou 1, 9. 
Distillate fuel oil do... T156,991 129,577 8 Netherlands 675; U. S. S. R. 16,960; 
Belgium- Luxembourg 11,747. 
Residual fuel oil . _ _ _ _ _ do... 140,202 81,338 8 UE Y A 9,895; France 5, 188; 
Lubricants |... _ do- 1928 1.198 57 France 360; Netherlands 351: United 
Kingdom 326. 
Other: 
Nonlubricating oils do- 147,694 42,566 128 Netherlands 21,052; U.S.S.R. 6,241; 
Romania 3,804. 
Mineral jelly and wax 
do... 11,092 1.439 9 Netherlands 201; France 143; Repub- 
lie of South Africa 50. 
Liquefied petroleum gas 
do. —— 1,551 4,915 (2) Netherlands 1, 131; France 1, 045; 
Czechoslovakia 698. 
Petroleum co ke do 6,555 8274 7,251 United Kingdom 316. 
Bitumen and other residues 
do- 1.774 1,677 — France 848; Netherlands 750. 
Bituminous mixtures 
do... 194 144 3 eo 94; France 12; Switzer- 
and 12. 
Unspecified do- 15,985 19,773 363 urs 8,639; Libya 3,618; Italy 
Revised. NA Not available. 


This table does not include imports from the German Democratic Republic. 


2Less than 1/2 unit. 


COMMODITY REVIEW 


METALS 


Aluminum.—In 1980, the Government- 
owned VAW member of the Vereinigte 
Industrie- Unternehmungen AG (VIAG) 
concern, a holding company, commissioned 
the first half of its newly built aluminum 
smelter at Töging, Bavaria, replacing its old 
pre-1914 smelter at the same location. The 
second half is due for commissioning in 
1982. The completion of the smelter is to 
raise capacity of the plant from 55, 000 to 
75,000 tons per year, with a line of 120 pots. 
The plant is expected to be 20% to 25% 
more energy efficient and to have improved 
pollution control. Hydropower is to be 
purchased as previously from VIAG’s 
Innwerk. Construction costs are estimated 
at about $100 million. 

VAW was planning the construction of a 
secondary aluminum smelter in West Ber- 


lin at a cost of $6 million. Smelted West 
Berlin scrap and some primary aluminum 
will also be extruded there at the rate of 
15,000 tons per year. 

It was reported that no plans existed to 
build new additional primary capacity in 
the FRG aluminum industry because of the 
high level of construction and other costs. 
The FRG index of electricity prices has 
risen to 172; labor costs have risen to 186; 
and oil prices to 442 (all 1972—100). In the 
meantime, VAW's list price for aluminum 
ingot has risen only 5096 since 1970. The 
company was therefore considering build- 
ing smelters abroad in countries with low- 
energy cost; it was negotiating the construc- 
tion of a 220,000-ton-per-year smelter in 
Brazil, and also had under consideration 
projects for aluminum smelters in Australia 
and Canada. In 1980, the FRG's smelter 
output declined slightly. The country's total 
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primary capacity remained basically un- 
changed at 762,000 tons per year in 10 
plants operated by 6 companies. Alumina 
capacity remained at approximately 
1,730,000 tons per year in five alumina 
plants controlled by four companies. Some 
of the alumina and all of the bauxite used 
was imported. | 

Cadmium.—The FRG's Internal Affairs 
Minister announced plans to tighten the 
country's controls on production and use of 
cadmium for environmental reasons. The 
FRG has two of Europe's three largest 
producers of cadmium—Preussag AG and 
Metallgesellschaft AG—as well as some of 
Europe's largest consumers, among chemi- 
cal companies such as BASF, Bayer, and 
Bürlocher. 

Iron Ore.—In 1980, the FRG produced 
1,948,000 tons of iron ore (iron content, 
596,000 tons) in 10 mines operated by 4 
domestic companies. The total was slightly 
up from that of the previous year, mainly 
because of the increased use of new modern 
equipment. A total of 808 people were em- 
ployed in iron ore mines. Domestic produc- 
tion supplied less than 4% of the iron ore 
used by the iron and steel industry. The 
remainder of the supply, amounting to 
more than 50 million tons, was imported 
from various countries including Sweden, 
Norway, and France in Europe; Liberia and 
the Republic of South Africa in Africa; 
Brazil and Canada in the Americas; and 
Australia. 

Iron and Steel.—In 1980, Thyssen Nie- 
derrhein AG Hütten-und Walzwerke, a 
member of the Thyssen Group, commission- 
ed a new ministeelworks at Oberhausen in 
the Ruhr. This event marked the comple- 
tion of the company's transition from an 
integrated steelmaker producing both flat- 
rolled and long products to an electric 
furnace operator mainly making rebars and 
wire rod. Concurrently, the company's last 
open-hearth furnace in Oberhausen (where 
a century earlier open-hearth steelmaking 
was introduced) was closed down. 

The Krupp Group has consolidated all of 
its forging activities into one company. 
Forging activities of the Krupp Metall und 
Schmiedewerke in Essen and those of 
Friedrich Krupp Hüttenwerke AG in Bo- 
chum were united under the name of 
Friedrich Krupp Stahlschmiede. The new 
company had 3,500 employees and was ex- 
5 to generate a turnover of $200 mil- 
ion. 

Norddeutsche Ferrowerke, a subsidiary of 


Korf Industrie und Handel GmbH & Co. 
KG, and of Sydvaranger AS of Norway, was 
completing construction of its direct- 
reduction steel plant in Emden based on 
Norwegian natural gas. The $210 million 
plant, due for completion in 1981, has two 
Midrex-type furnaces with total capacity of 
880,000 tons per year. Shipments of Norwe- 
gian and Swedish iron ore pellets (from 
Svappavaara) started in 1980 to fill the 
280,000-ton ore storage space. The plant is 
said to be the first in the FRG to produce 
sponge iron for sale to other steel plants. 
The sponge iron is treated to protect it 
against oxidation by the company’s special 
proprietary process. 

Several other steel companies also had 
plans to modernize their plants. AG der 
Dillinger Hiittenwerke was planning to 
build a 3.15-million-ton-per-year sinter 
machine at its Killingen plant in the Saar 
for $35 million. Hoesch Hiittenwerke AG 
of Dortmund was planning to build a 2- 
million-ton-per-year oxygen steel mill and a 
continuous-casting machine at its Westfal- 
enhiitte plant for $25 million. Thyssen 
Edelstahlwerke AG was planning to build a 
800,000-ton casting plant at its Krefeld 
works at a cost of $40 million. The plant is 
expected to be completed by the end of 1981. 
Thyssen Edelstahlwerke was planning con- 
struction of a new 110-ton arc furnace at its 
Witten works in the Ruhr with a capacity of 
about 480,000 tons per year, at a cost of $16 
million. The furnace is mainly to replace an 
open-hearth steel plant at the same loca- 
tion. 

In November, the Mannesmann Group 
voted to incorporate the Mannesmann AG 
Hiittenwerke (Steelworks) into Mannes- 
mannróhren-Werke AG (Pipe Works), and 
thereby give up steel company status to 
avoid the special codetermination laws that 
apply to the coal and steel industries. In 
those industries, the labor representatives 
exert greater power in deciding tie votes 
than do union representatives on the super- 
visory board of nonsteel companies. Howev- 
er, a compromise was worked out by the 
Bonn Government postponing the Man- 
nesmann merger until 1987. 

The FRG Government, always a strong 
supporter of the free enterprise system, 
participated reluctantly in the European 
Communities' steel production quotas dur- 
ing 1980. By yearend, the FRG was consid- 
ering countervailing duties if the Communi- 
ties would not prohibit subsidies by other 
governments to their respective steel indus- | 
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tries. A deadline to eliminate all such subsi- 
dies was set by the FRG Government for 
June 31, 1981. 

In 1980, total raw. steel production of the 
FRG declined somewhat to 43.8 million 
tons, although it was still the largest among 
West European countries. Pig iron produc- 
tion declined also to about 33.9 million tons. 
Top crude steel producers in 1979 (output in 
million tons) were the Thyssen Group (12.2), 
Hoesch-Estel Group (11.5), Krupp Group 
(5.2), Klóckner Group (5.1), Peine-Salzgitter 
Group (4.4), and Mannesmann Group (4.3). 

More than 48 companies produced stain- 
less and alloy steels in the FRG; the most 
important producers, representing about 
60% of the national output, were, in de- 
creasing order of output, the Edelstahl- 
werke Buderus AG at Wetzlar; Klóckner 
Werke AG in Osnabrück; Friedrich Krupp 
Hüttenwerke AG in Bochum; Stahlwerke 
Róchling Burbach GmbH (Arbed) of Volk- 
lingen in the Saar; Stahlwerke Südwest- 
falen AG in Siegen; and Thyssen Edel- 
stahlwerke in Krefeld. 

Lead, Zinc, and Copper.—Falling metal 
content in the remaining ore reserves and 
persistent low prices could make necessary 
the shutdown of the 100-year-old lead-zinc 
mine at Meggen, North Rhine Westphalia, 
according to the owner, Metallgesellschaft 
AG, but there were no immediate plans to 
do so. One-quarter of the 940 employees of 
the mine were already working in a new 
mining service enterprise for third parties. 

A new fill process, adapted during the 
previous year, was used at the Bad Grund 
(Lower Saxony) lead-zinc-copper mine. Tail- 
ings are pumped back in water suspension, 
mixed with 3% cement, giving good stabili- 
ty and increased safety at reduced cost. 

Only three metal mines in the FRG were 
left in 1980: Meggen (lead-zinc), operated by 
Metallgesellschaft’s Sachtleben Bergbau 
GmbH; and Bad Grund (lead-zinc) and 
Rammelsberg (lead-zinc- copper), both locat- 
ed in Lower Saxony, and both operated by 
Preussag AG Metall. The FRG smelting and 
refining capacity remained approximately 
unchanged at 395,000 tons per year of lead, 
435,000 tons per year of zinc, and 260,000 
tons per year of copper. Domestic mines 
provided only about 1% of the copper and 
less than a quarter of the lead and zinc. 


NONMETALS 


Graphite.—Mining at the Kropfmiihl 
graphite mine near Passau, west of the 
Austrian border, was extended by nearly a 
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mile of new tunnels at the Erhard shaft. 
The mine was operated by Graphitwerk 
Kropfmühl AG. 

Artificial graphite was produced in the 
FRG by the Sigri Group, the second largest 
producer after Union Carbide Corp. of the 
United States. Sigri is owned jointly by 
Hoechst AG of Frankfurt and Plania- 
Beteiligungs GmbH of Munich, the latter 
two-thirds owned by Rüttgerswerke AG. 
The group controlled five graphite produc- 
ers operating seven plants located through- 
out Europe. The largest of them was Sigri 
Elektrographit GmbH, which had two 
plants, one at Meitingen near Augsburg and 
another at Griesheim near Frankfurt. 

Limestone.—Burnt limestone production 
in the FRG was fairly constant, around 9 to 
10 million tons during the last decade. The 
principal area of production was the State 
of North Rhine Westphalia, with about 6096 
of the total. About 3596 of the burnt lime is 
used for iron and steel, 2296 for building 
materials, 15% in the construction indus- 
try, and 10% in the chemical industry. 
Although a large number of companies 
produce burnt lime in the country, only two 
companies account for half of the produc- 
tion. The largest producer is the Rheinische 
Kalksteinwerke GmbH, part of the large 
Wulfrath Group, 75% owned by the Thys- 
sen Group and 2596 by Friedrich Krupp 
GmbH. Although plants are in various 
places, principal operations are located 
northeast of Düsseldorf, with total burnt 
lime capacity about 2.6 million tons per 
year. The second most significant producer 
is Rheinisch Westfálische Kalkwerke AG, 
with about 2 million tons of burnt lime 
capacity. Other significant producers are 
Fels-Werke Peine-Salzgitter GmbH (capaci- 
ty of 500,000 tons of burnt lime) and Johann 
Schaefer Kalkwerke (capacity of around 
300,000 tons of burnt lime). . 

Potash and Salt.—In 1980, a persistently 
high level of demand led to increased potash 
production. More than 29 million tons of 
raw ore was produced with a K;O equiva- 
lent of 3.3 million tons; gross weight of 
product produced was 8.1 million tons and 
sales (expressed as K;O) were 2.737 million 
tons. A substantial decrease in salt produc- 
tion from that of 1979 was probably owing 
to slack demand because of milder weather. 

The FRG's potash output was controlled 
mainly by two companies. Kali und Salz AG 
controlled nine mines with approximately 
90% of domestic production. Funds ear- 
marked for investment in potash produc- 
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tion by the company in 1980 were $60 
million, and employees numbered about 
8,800 persons. Kali Chemie AG controlled 
one mine with about 10% of domestic pro- 
duction. 

Sodium Carbonate.—The FRG sodium 
carbonate production in 1980 increased to 
about 1.4 million tons. The largest producer 
was a subsidiary of the Solvay Group with 
an operating capacity of about 1.3 million 
tons per year, including the Deutsche Sol- 
vay Werke plant at Rheinberg in the Ruhr, 
and the Kali Chemie plant in Heilbronn, 
north of Stuttgart. The second largest pro- 
ducer was the Chemische Fabrik Kalk 
GmbH, a subsidiary of Kali und Salz, oper- 
ating a 280,000-ton-per-year plant located at 
Kóln-Kalk. 


MINERAL FUELS 


In 1980, domestic coal, lignite, natural 
gas, and crude oil supplied about one-third 
of the FRG's energy consumption. Imported 
oil accounted for almost one-half of all 
primary energy used, amounting to 182 
million tons of standard coal equivalent 
(SCE) or 47.8% of all energy used. Bitumi- 
nous coal used was 77 million tons of SCE or 
19.7%; natural gas used was 64.5 million 
tons of SCE or 16.5%; lignite was 38.5 
million tons of SCE or 9.9%; nuclear energy 
was 14.0 million tons of SCE or 3.6%; 
waterpower and imported electricity was 
7.5 million tons of SCE or 1.9%; and the 
remainder including fuelwood was 2.5 mil- 
lion tons of SCE or 0.6%. 

Coal, Coke, and Lignite.—In 1980, the 
FRG's bituminous coal production increas- 
ed for the second consecutive year, reaching 
almost 88 million tons; consumption closely 
equaled production. 

Stocks of coal at yearend were about 30 
million tons inclüding reserves of coke, 
consisting of 9 million tons of producers' 
stocks, 10 million tons of consumers' stocks, 
and 10 million tons in the national coal 
reserves. This should be sufficient for sup- 
plying the country for about 120 days. At 
yearend, 186,800 persons were employed by 
the bituminous coal industry, an increase of 
4,500 during 1980. The number of employ- 
ees underground was 99,800. 

The FRG's lignite production in 1980 was 
slightly under 130 million tons. Lignite 
briquette production decreased to under 4.5 
million tons. | 

To diversify sources of supply, import 
restrictions on non-European Community 
coal were relaxed resulting in an increase of 


imports. There were also official discussions 

with Poland and mainland China. Private 
FRG banks were planning to grant Poland a 
$600 million loan, one-third of which was to 
go for developing new Polish coal mines, 
and this part of the loan was to be repaid by 
additional coal shipments on the order of 1 
million tons per year starting in 1985. In 
1979, Poland was the FRG's single largest 
coal supplier with shipments of about 2.4 
million tons of coal and 70,000 tons of coke. 
In 1979, the FRG imports of U.S. coal 
increased also, from 585,000 tons (plus 
825,000 tons of coke) in 1978 to 1,200,000 
tons (plus 330,000 tons of coke). 

The FRG coking coal has been subsidized 
since 1967 to offset the difference between 
FRG prices and world market prices. This 
difference, which was Deutsche mark (DM) 
7 per ton in 1967, reached about DM55.80 
per ton in the fourth quarter of 1979 when 
the world market price was DM115.20 per 
ton and the domestic price was DM171 
per ton. The Federal Government and the 
Government of North Rhine Westphalia 
(NRW), together paid DM45 per ton of the 
1979 fourth quarter subsidy, two-thirds by 
the Federal Government. Coal suppliers 
and coal users (such as steel mills) contrib- 
uted DM5.40 per ton each. In the case of 
coal exports to the Common Market, coal 
users made no contribution, but the FRG 
received compensation from a European 
Economic Council fund. The Government 
subsidy for 1980 was set at DM53 per ton 
and for 1981 at DM45 per ton. In 1980, NRW 
contributions totaled over DM0.5 million. 

In 1980, the FRG had 40 coal and 17 
lignite mines, 21 coking plants, 5 briquet- 
ting plants, and 29 mine-mouth power- 
plants. The bituminous coal industry was 
controlled mainly by seven companies: 
Three in the Ruhr, two in the Aachen area, 
and one each in the Saarland and Lower 
Saxony. The largest coal industry group was 
the Ruhrkohle AG, controlling about three- 
quarters of the country's bituminous coal 
output. 

In 1980, the FRG's lignite industry was 
dominated by the Rheinische Braunkoh- 
lenwerke AG, which accounted for nearly 
four-fifth's of the country's output; the re- 
maining production came from two medi- 
um-sized and four smaller companies. 

Nuclear Power.—Esso AG of Hamburg 
was planning to invest $100 million to 
develop a uranium ore mine in the vicinity 
of Wunsiedel, on the southeast slopes of the 
Fichtel Mountains, east of Bayreuth. There 
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were no data on grade of ore or reserves. 
About 35 people were engaged in explora- 
tion work on the site. When commissioned, 
the mine was to be the first commercial 
uranium mine in the FRG. 

In 1980, the FRG operated 15 commercial 
nuclear powerplants, belonging mostly to 
local utilities, with a total nominal capacity 
of 8,767 megawatts. In 1980, the plants 
consumed nuclear fuel at the rate of 14 
million tons of standard coal equivalent, 
slightly more than that of 1979. The plants 
generated 43.7 billion kilowatt-hours, which 
is 1.4 billion kilowatt-hours more than in 
1979. Another 11 nuclear powerplants were 
under construction, with a total nominal 
capacity of over 13,000 megawatts. Experi- 
ments continued for storing radioactive 
waste materials at the Asse salt mine south 
of Hannover. In the meantime, test drilling 
continued at the Gorleben salt dome in 
Lower Saxony to prepare a waste storage 
facility there. 

Petroleum and Natural Gas.—In 1980, 
crude oil and natural gas production de- 
creased slightly to about 4.6 million tons, 
and 18.7 billion cubic meters, respectively. 
Crude oil imports decreased significantly to 
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97.9 million tons, while natural gas imports 
increased to 47 billion cubic meters. Refin- 
ery output also decreased significantly to 
98.6 million tons. Crude capacity (through- 
put) of the FRG’s refineries was 150.4 mil- 
lion tons per year. Refining capacity was 
owned by about 21 companies controlling 39 
oil refineries. Five refineries were under 
construction. The FRG refineries continued 
to extend their conversion capacities during 
the year including catalytic crackers, hydro- 
crackers, and thermal cracking units. 

In 1980, the FRG imported more natural 
gas than any country in the world, amount- 
ing to about one-fifth of all world exports. 
Two-thirds of consumption came from im- 
ports, mainly from the Netherlands and 
Norway. An internationally controversial 
subject was the FRG’s plan to participate in 
building a natural gas pipeline from the 
Soviet Union to Europe, which would deliv- 
er to the FRG 10 billion cubic meters of 
natural gas per year or about one-sixth of 
the country’s consumption. 


1Physical scientist, Branch of Foreign Data. 

Where necessary, values have been converted to U.S. 

dollars from tsche marks (DM) at the rate of 
DM1.8875= 0881. 00 for 1980. 


The Mineral Industry of 
Ghana 


By George A. Morgan! 


In 1980, the mineral industry in Ghana 
experienced continued stagnation in terms 
of production of several major commodities. 
The industry as a whole was adversely 
affected by many of the problems that 
affected other sectors in the economy, such 
as the loss of experienced personnel, insuffi- 
cient food, and persistent shortages of parts 
and equipment. A number of commodities, 
including cacao and diamond, were selling 
at less than the cost of production. The 
country also suffered from work stoppages 
in critical industries. The Government rais- 
ed the minimum wage by 300%, which 
affected employees in the more than 100 
semiautonomous State bodies, including the 
State Gold Mining Corp (SGMC). The cost of 
public sector wages made up 40% of total 
Government expenditures. A new directive 
specified the dismissal of public corporation 
employees who engaged in work stoppages. 
Thus, striking officers and officials of the 
Black Star Line, the Government-owned 
transportation company, were replaced 
with foreign specialists. 

Public corporations were to show a profit 
prior to consideration of worker requests. 
Inflation, which had declined from 117% in 
1977 to 40% by early 1980, rose to 50.1% by 
yearend 1980. High expenditures resulted 
in 83% of the Central Bank's total net 
assets and 62% of commercial bank assets 
being borrowed by the Government, leaving 
little for the private sector. The extreme 
shortage of foreign exchange, of which one- 
third was required for the purchase of 
imported oil, also affected the private sector 


to the extent that it was functioning at only 
25% to 30% of capacity. The Ashanti Gold- 
fields Corp., the country's leading gold pro- 
ducer with about 67% of total output, oper- 
ated at only two-thirds of capacity during a 
period of record gold prices. Problems with- 
in both the public and private sectors were 
exacerbated by price controls and a dete- 
riorating transportation system. Price con- 
trols had the effect of limiting return to the 
producers, who subseqently reduced output. 
Large quantities of imported fertilizer 
purchased with scarce foreign exchange 
remained at ports because of the lack of 
transport. Smuggling of many commodities 
increased, particularly diamond and gold.? 

The Government's efforts to alleviate the 
failing economy were directed at a 2-year 
period of rehabilitation of basic industries 
and infrastructure, and by conserving and 
increasing foreign exchange through the 
exploitation of local resources. About $900 
million in international aid was estimated 
to be required for the program. The World 
Bank granted a $33 million loan for over- 
hauling the 1,300-kilometer-long railroad 
system. The Federal Republic of Germany 
granted loans totaling $40 million for devel- 
oping the Volta Lake transportation sys- 
tem. A cooperative agreement was also 
concluded with Romania for the reopening 
of old mines and exploration of potential ore 
bodies. 

An Investment Code bill incorporating all 
existing legislation, including the 1973 Cap- 
ital Investments Decree and the 1975 In- 
vestment Policy Decree, has been proposed. 
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PRODUCTION AND TRADE 


Output of mineral commodities remained 
relatively unchanged, excluding production 
of aluminum metal from imported alumina 
which increased to a record high. Shortages 
of foreign exchange, spare parts, and equip- 
ment continued to stagnate the industry. In 
the case of diamond and manganese ore, 
declining ore grade and decreased reserves 
also were limiting factors in maintaining 
production capacity. Evaluation of manga- 
nese carbonate reserves continued, with the 
aim of supplanting the country’s nearly 
exhausted manganese oxide reserves. 

A proposal was made to expand gold 
output. Attention was drawn to Ghana’s 
gold industry because of the metal’s high 


price, making it a -significant suurce of 
foreign exchange revenue. 

Oil production was estimated to have 
expanded in 1980 despite mechanical prob- 
lems at the Saltpond Oilfield. Although 
output was insignificant, additional finds 
will help to offset the large fuel import bill 
currently being experienced. The major por- 
tion of oil imports was from Nigeria. 

A trade agreement with Romania provid- 
ed for the exchange of cacao and timber in 
return for mining equipment and explora- 
tion assistance. The Government began the 
approval of import licenses on the basis of 
need, rather than on the basis of available 
foreign exchange. 


Table 1.—Ghana: Production of mineral commodities! 


Commodity? and unit of measure 1976 1977 1978 1979 1980P 
Aluminum: 
Bauxite, gross weighgnt metric tons. . 211,563 244,217 328,087 213,679 225,050 
Metal, smelter, primary --------- o: cc 151,391 153,468 111,364 168,721 187,661 
Cement, hydraulic... thousand metric tons *650 610 500 400 240 
Diamond 
Gem thousand carats 228 230 €142 €125 €126 
Industrial do- _ __ 2,055 1,717 1,281 1,128 1,132 
jp me do. ... 2,283 1,947 1,423 1,253 1,258 
33 thousand troy ounces. _ 532 481 402 362 353 
Iron and steel: Crude steel _ _ _ _ _ _ metric tons 15,000 15,000 10,000 5,000 *5,000 
Manganese ore and concentrate, gross weight 
8 311.872 291,585 315,577 272,160 252,451 
Petroleum: 
Crude _____- thousand 42-gallon barrels. _ ts x 285 556 650 
Refinery products: 
Gasoline do- 1,890 1,928 2,231 *2,200 
Jet fuel. 2 omae do... 385 392 309 300 
Keros ine do... 732 TAT 1,046 “1,000 
Distillate fuel oil |... do... 2,482 2,531 2,455 €2,400 NA 
Residual fuel oil |... do... 2,440 2,589 2,080 *2,000 
Other! do- 98 92 137 2130 
Refinery fuel and losses do- 466 384 393 390 
Total --------------- do—— 8,493 8,663 8,651 *8,420 *8,500 
Sali ecce cic mie metric tons 52,000 50,000 ] ,000 50,000 
Silver, mine output, metal content 
thousand troy ounces. _ NA NA 19 20 *20 
*Estimated. Preliminary. NA Not available. 


Table includes data available through Sept. 3, 1981. 
?In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) is 
produced, but output is not reported and available information is inadequate to make reliable estimates of output levels. 


COMMODITY REVIEW 


METALS 


Aluminum.—A bauxite development 
‘company was to be established to exploit 
deposits in the Kibi area.“ Nigeria and 
Ghana held preliminary negotiations re- 
garding a possible joint venture to mine 


the deposit which had 182 million tons of 
ore. Inadequately operating rail transport 
from the country’s only operating bauxite 
mine at Awaso to the Port of Takoradi 
continued to hinder production. The mine 
was operating at less than one-half of the 
500,000-ton-per-year rated capacity. 


THE MINERAL INDUSTRY OF GHANA 


The Government was seeking to renegoti- 
ate the terms of the contract under which 
the Volta Aluminum Co. (VALCO) original- 
ly was granted electric power for its 198,000- 
ton-per-year aluminum smelter at Tema. 
The electricity rates were part of a long- 
term contract between Kaiser Aluminum & 
Chemical Corp., which built both the smelt- 
er and Volta River hydroelectric plant, and 
the Ghanaian Government. 

Columbite-Tantalite.—Ashanti Gold- 
fields Corp. commenced prospecting for 
columbite-tantalite mineralization near 
Winneba. The company had originally 
spent 3 years prospecting in the area, but 
suspended its search in 1962. 

Gold.—The high price of gold in 1980 
resulted in considerable attention being 
drawn to deficiencies in the gold mining 
industry of Ghana. The mines of the Gov- 
ernment-owned SGMC were unable to max- 
imize revenue from the production and sale 
of gold. Black-market operations have re- 
portedly increased because of the disarray 
of the industry. Numerous reasons for the 
decline in output from a level of about 
700,000 troy ounces per year in 1973 to the 
current level of about 400,000 troy ounces 
per year were reported by a committee 
appointed to study the problems of the 
industry. The committee noted that there 
had been no new gold mining ventures since 
1938, with only four mines currently opera- 
tional. Exploration, both at existing mines 
and at new sites, has been inadequate. 

The generally negative growth in all eco- 
nomic sectors, coupled with scarcities of 
essential commodities and equipment, were 
compounded by the Government’s lack of a 
consistent mineral policy. In the past 5 
years, the gold industry has been subject to 
numerous taxes which undermined profit- 
ability. Such taxes included a 6.5% royalty 
on the gross value of minerals, a mineral 
duty of 5% to 10%, an import duty of 35%, 
and a foreign exchange tax of 33% to 750, 
as well as other taxes.“ 

Tarkwa Goldfields Ltd., 100% controlled 
by SGMC, had a design capacity of 740,000 
tons per year of ore yielding approximately 
170,000 troy ounces of gold. However, actual 
output in 1980 was only about 250,000 tons 
yielding 41,000 troy ounces. Ashanti Gold- 
fields Corp., 55% controlled by SGMC and 
45% by Lonrho Ltd., was the country’s 
principal producer accounting for 67% of 
total production in 1980. Output by the 
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company was up 5% or 12,000 troy ounces 
over that of 1979..The Konongo Mine was 
forced to shut down because of depletion of 
minable ore, despite continued Government 
attempts to forestall closure to avoid exac- 
erbating the unemployment situation. 

Reserves of exploitable gold were report- 
ed at about 1.3 billion troy ounces. The 
technical committee, assisted by the United 
Nations Development Program (UNDP), 
recommended the rehabilitation and expan- 
sion of the existing mines and the establish- 
ment of several others. A Gold Promotion 
Council has been set up by the Government 
to coordinate Government activities for de- 
veloping the gold industry. Gold sales made 
up about 10% of export earnings, and if 
high gold prices continue, may supplant 
aluminum as the second highest exchange 
earner after cacao. 


NONMETALS 


Diamond.—Despite a slight increase in 
output of diamond in 1980, prospects ap- 
peared poor for continued viability of the 
industry which accounted for about 4% of 
world output in 1979. Current deposits, 
which were declining in grade, were esti- 
mated to provide only about 2 more years of 
productive life. The major portion of output 
was from Ghana Consolidated Diamonds 
Ltd. (GCD), which employed about 2,000 
people. GCD has suffered a severe loss of 
experienced managerial personnel, and was 
also losing trained artisans, mainly to high- 
er paying positions outside the country. In 
addition, old equipment, lack of spare parts, 
and high local costs may result in a loss of 
about $7 million for the year ending June 
30, 1981. 

GCD was 55% controlled by the Govern- 
ment of Ghana and 45% by Consolidated 
African Selection Trust Ltd., which man- 
ages the company. Actual diamond output 
was sold through the Diamond Marketing 
Co., usually at three auctions per year. All 
output was sold overseas, with 12.5% of 
exports reserved at the option of mainland 
China under a bilateral commercial agree- 
ment. The value of exports in 1980 was 
estimated at about $11.8 million. The Dia- 
mond Industry Commission was established 
in March 1980 to conduct hearings both on 
the industry itself and GCD in particular. 
GCD was seeking about $40 million to 
purchase draglines and other equipment to 
expand its plant at Akwatia.* The United 
Nations continued assistance to diamond 
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prospecting on the Birim River. The first 
phase of the program was to be completed 
in 1982. 

Limestone.—Work commenced on a $12. 4 
million limestone project at Buipe in the 
northern region. Hydrated lime was to be 
produced both for local consumption and for 
export, with full production planned for 
1982. Output was to be at the rate of 40,000 
tons of lime per year, and 200 Ghanaians 
were to be employed. The project was a joint 
venture of Ceramica Cordiere S.A. of Italy, 
the Bank of Housing and Construction, and 
the Northern Regional Housing Corp. A $15 
million loan was advanced by the Italian 
Government for machinery and equipment 
for the undertaking. 


MINERAL FUELS 


Petroleum.—Output from Ghana’s only 
producing oilfield at Saltpond by Agri-Petco 
Co. averaged 1,522 barrels per day in 1979 
and nearly 1,800 barrels per day in 1980. No 
gas production was reported. 

Phillips Petroleum Co. reported the dis- 
covery of oil at Half Hassini. Further drill- 
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ing was planned to complete an evaluation 
of the find. The company has invested $60 
million thus far in its operations in Ghana 
and expected to spend another $10 million 
in its search for oil and gas. Another compa- 
ny was awarded an onshore concession cov- 
ering 1,220 square miles in the Keta Basin 
in southeast Ghana. 

Limited production from the Saltpond 
Oilfield had little effect on the country’s 
importation of crude oil. About 35% of 
Ghana’s foreign exchange revenue was 
spent for imported fuel. Rationing of gaso- 
line was considered the only method avail- 
able to reduce consumption; by midyear, a 
20% decline in demand from the Tema 
refinery, the country’s sole refinery, was 
reported. 


1Physical scientist, Branch of Foreign Data 
e Financial Times (London). Ghana. No. 28,187, May 


13, 1981, pp. I-VI. 
81 ech n „values have been converted from the 
9 to U.S. dollars at the rate of 
Nel 0880. 36 | for 19 
‘Daily Gra raphic (Acera) Bauxite Company-Oil Explora- 
tion. Oct. 29, 1980, pp. 1, 4 
5West Africa (London). Cause of Gold Production Stag- 
nation Reviewed. Dec. 1, 1980, pp. 2416-2417. 
U.S. Embassy, Accra, Ghana. State Department Air- 
gram A-07. Apr. 14, 1981. 


The Mineral Industry of 
Greece 


By Roman V. Sondermayer! 


Greece continued its efforts to develop the 
mineral industry during 1980. However, the 
European economic crisis adversely affected 
output of minerals for export, and conse- 
quently, the results of the industry were 
mixed. Bauxite and various nonmetals re- 
mained the major minerals produced in the 
country. The share of the industry in the 
gross national product was around 7%, the 
same level as in previous years. As in the 
past, the Government of Greece participat- 
ed in the activities of the mineral industry; 


it dominated activities in crude oil, lignite, 
chromite, asbestos, in exploration for all 
minerals, and in financing new projects. 

The major events in the mineral industry 
during 1980 were as follows: Expansion of 
alumina plant at Distomon; development of 
the ferrochrome industry; development and 
construction of an asbestos mine and plant 
near Kozáni; decision to build a lead-zinc 
smelter; and development of an offshore 
oilfield near the Island of Thassos. 


PRODUCTION 


The Greek mineral industry was owned 
both by the Government and by the private 
sector. The Government acted through pub- 
licly owned corporations, of which the ones 
of principal interest to the mineral industry 
were Public Power Corp. (PPC); Hellenic 
Industrial & Mining Co. (HIMIC); the Public 
Petroleum Co. (DEP); Project Studies and 
Mining Development Corp., S.A.; the Insti- 
tute of Geological and Mining Research 
(IGME); and, for financing, the Hellenic 
Industrial Development Bank (ETVA). In 
the private sector, the major mining com- 


panies were the Bodossakis Group (nickel, 
sulfide ores and concentrates, fertilizers, 
etc.); the Eliopoulou-Kyriacopoulou Group 
(bauxite, perlite, expanded perlite, benton- 
ite, barite, and kaolin); the Scalistiri Group 
(magnesite, refractories bauxite, and chro- 
mite) Aluminium de Grece S.A. (alumi- 
num) Grecian Magnesite (magnesite); 
Mykobar S.A. (barite, bentonite); and four 
companies that shared Greece’s cement out- 
put, Heracles (known also as General), Ti- 
tan, Chalkis, and Halyps. 
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Table 1.—Greece: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980 
METALS 
Aluminum: 
Bauxite, gross weight thousand tons 2,551 2,984 2,630 2,915 3,286 
Alumina, gross weight __________ do____ 450 474 482 495 494 
etal: 
Pig ee ee ues 133,900 129,700 143,800 140,830 146,500 
Secondary --_—---------------—-- NA ,000 : ,500 7,116 
Antimony, mine output, metal content 220 eee 25 os iid 
Chromium: 
Chromite: 
Run- of mine orte 66,849 72,056 69,000 87,082 77,855 
Marketable products: 
Direct-shipping ore s 7,381 eg, 000 000 €10,000 €8,000 
Concentrate ________________ 26,908 33,450 32,878 44,167 34,568 
Copper, mine output, metal content 2,600 , : E 8 
Iron and steel: 
Iron ore and concentrate, nickeliferous:* 
Gross weight |... thousand tons 2,205 2,050 1,685 1,832 1,451 
Iron content do... 948 881 125 788 624 
Metal: 
Pig iron do— 400 440 328 *350 
Ferronicke] |... 2. ____ 60,918 35,593 55,137 54,192 51,407 
Crude stee _ thousand tons 715 159 936 1,000 ,000 
T Semimanufactures® _________ do... NA *650 *650 1,450 NA 
Mine output, metal content 28,200 16,400 20,300 21,700 20,504 
Metal, refined:® 
Primary 22.30 ee ee 16,792 14,527 17,014 19,000 21,067 
Secondary 1,900 *4.200 5,600 6,000 4,000 
Manganese, gross weight 
Ore, erulleé‚8ꝙ -c 2222-2 158,726 45,287 67,268 68,000 60,050 
Concentrate. —--------------------— 8,233 7,830 7,010 5,750 : 
Nickel: 
Ni content of nickeliferous iron ore __ 124, 255 722,550 18,535 20,152 15,237 
m Ni content of alloy 16,448 9,600 14,192 €18,900 13,880 
tiver: 
Mine output, metal content 
thousand troy ounces . 1,845 1,070 1,360 1,752 1,800 
Metal content of alloys .. ------ do_ _ __ 488 500 500 500 NA 
Tin metal, secondary __________________ 34 *30 *30 *30 *45 
Zinc: 
Mine output, metal content 26,473 18,000 25,600 25,700 22,800 
Metal, including secondary |... _ “10 “10 m a 300 
NONMETALS 
Abrasives, natural: EEer j 6,500 6,500 8,000 9,300 9,300 
Eu om REAL C 2,000 85 40 NA NA 
Barite: 

Crude ore 90,620 95,794 110,841 109,344 98,529 
Concentrate______________________ 43,586 38,579 44,691 48,007 48, 
Poment hydraulic... thousand tons... 8,745 10,584 11,280 12,098 €13,150 

lays: 
ntonite: 
Crude- ͤ AA 316,769 419,449 347,617 567,605 501,878 
" E rocessed ͤ C 290,450 336,787 286, 435 375, 907 362,013 
aolin: 
JGG»öö˙ͥ AAA ĩ ene een a 76,725 65,396 49,916 22,991 42,546 
Processed ____________________ 9,865 ,000 12,780 9,485 11,489 
Fluorspar, grade unspecified. _____________ “1, 500 610 360 400 
Gypsum and anhydrite ___________-_-_~- 444,686 410,000 *430,000 *450,000 *460,000 
dde rere 
rude cn oc ec thousand tons_ _ 1,284 1,040 820 1,079 1,16 
Dead-burned _____________________ 341,484 350,795 268,258 359,302 397,962 
Caustic-calcined -——-—-------------—- 1,456 11,041 92,862 111,070 114,000 
A itrogon; N content of ammonia 238,005 229, ; ; 6,000 
erlite: 
CONGO cern na A E M she 228,081 374,245 23,585 325,098 278,912 
Screened ---------------------_—- 126,732 148,125 134,695 135,495 147,654 
Pozzolan (Santorin earth) thousand tons 981 1,256 1,420 1,120 1, 500 
Eunre eee 399,745 568,292 750,152 628,032 *630,000 
Pyrite, gross weight - - -----------------—- 1175, 467 128,556 146,870 150,951 147,298 
Salt, all types thousand tons 140 190 133 135 121 
Silica (probably silica sand) - ------------- 116,877 25,448 26,162 27,000 *28,000 
Sodium compounds: 
Sodiumsulfate 2555 - 5,435 6,322 6,280 7,610 10,870 
Sodium carbonate _________________ 1,000 1,000 1,000 1,000 1,000 
Stone: Marble cubic meters_ _ 170,000 NA 250,000 NA NA 


See footnotes at end of table. 
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Table 1.—Greece: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980P 
NONMETALS —Continued 
Sulfur: 
S content of pyrite thousand tons 174 154 61 63 61 
Byproduct of petroleum do— 3 3 3 3 4 
Talc and steat ite 5,543 zie 1,078 ee 1,460 
MINERAL FUELS AND RELATED MATERIALS 
Coal including briquets: ` 
]]. thousand tons 22, 303 23,572 21,779 23,617 23,207 
3 briquets: ----- do- 50 90 73 70 97 
e: 
Coke ven do- 337 300 300 *310 *300 
Gashouse eee do. ... 12 15 12 15 15 
Gas, manufactured: 
Gasworks |... .....- million cubic feet 274 270 270 10 12 
Blast furnace________________ do- 35, 308 NA NA NA NA 
Coke ven- do- 6,353 NA NA NA NA 
Petroleum refinery products: i 
Gasoline thousand 42-gallon barrels. .. 8,424 8,458 10,668 10,812 9,690 
Sfr! ⁵ĩðVAß do____ 4,728 4,504 5,408 10,064 10,682 
Keros ine do... 395 326 810 348 333 
Distillatefueloil |... -— do... 19,918 20,642 21,559 26,363 21,505 
Residual fuel oil do____ 35,112 33,087 35,418 46,679 41,772 
Lubricants ________________~— do____ 385 467 731 156 535 
Othér o ue ee do... 8,523 7,361 6,658 11,759 10,240 
Refinery fuel and losses 88 4, 248 3, 668 4,789 5, 852 4, 060 
f muria tere es do... 81,738 78,513 85,541 112,633 104,767 


Estimated. Preliminary. Revised. NA Not available. 

iTable includes data available through Sept. 15, 1981. 

2In addition to the commodities listed, a variety of other crude construction materials (clays, sand and gravel, and 
stone) is produced, but output is not reported and available information is inadequate to make reliable estimates of 
output levels. Cobalt is also produced and is included with nickel. 

3Data represent exports. 

Ni content is also reported under “Nickel.” 

SBlack sheet, galvanized sheet, reinforcing bars, and wire only. 

®Includes antimonial lead and hard lead. 

? Also includes Co content. 


TRADE 


Tables 2 and 3 show the latest trends in trade in minerals. 


Table 2.— Greece: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Principal destinations, 1979 


Commodit 1978 1979 ; 
á United Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 
thousand tons 1,689 1,809 10 U.S.S.R. 642; Romania 574; 
Netherlands 171. 
Oxide and hydroxides |... 174,355 266,882 Eas All to Netherlands. 
Metal including alloys: : 
Scrap. oc nene. 828 350 -- Italy 286; Saudi Arabia 42; Belgium- 
Luxembourg 22. 
Unwrought ------------—- 85,215 73,806 eu Prance 3 Italy 23,248; Lebanon 
Semimanufactures 26,588 30,370 778 Saudi Arabia 6,411; West Germany 
4,966; Italy 2,805. 
Chromiteee 20,381 29,140 8 West Germany 17,540; United 


Kingdom 5,570; Italy 3,200. 
See footnotes at end of table. 
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Table 2.—Greece: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Cobalt oxides and hydroxides _______ 
pper: 
Matte, speiss, similar materials 
Metal including alloys: 
Serap 22252 2S o et 


Unwrou ght 
Semimanufacturess _ 


Iron and steel: 
Ore and concentrate excluding roasted 


Scrap t ⁵ð2;uñ 8 
Pig iron, cast iron, powder, shot 
Ferroalloys: Ferronickel _ . — ~~ — 


Steel, primary form 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 


Universals, plates, sheets __ 
Hoop and strip________~- 


N este ee e 
Tubes, pipes, fittings --—---— 


Castings and forgings, rough 
Lead: 
Ore and concentrate 


Metal including alloys: 
p ee ee ee 
Unwrought_ ------------- 
Semimanufactures 
Magnesium metal including alloys, semi- 
manufacture2ss 


Manganese: 
Ore and concentrateeeeee _ 
Oxides -—--------------—--—- 


Nickel metal including alloys: 
Scrap onec iecit 8 


Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands 
Silver metal including alloys, unwrought 
and partly wrought |... do... 
Tin: 
Ore and concentrate 
Metal including alloys, scrap- — _ - _.. 
Zinc: 
Ore and concentrate 


Metal including alloys: 
Sell n bcsseumas 


Unwrought and semi- 
manufactures... 
Other: 


Ores and concentrate s 

Ash and residue containing 
nonferrous metals 

Waste and sweepings of precious 
metals value, thousands 


See footnotes at end of table. 


1978 


3,634 


24.754 
704 
67,458 
244,484 


24,134 
115,425 
4,541 


19 
1,318 
70,790 


31 
47,795 


1,132 


1979 


231,078 


96,916 
41,338 
4,619 


17 
1,369 


94,660 
30 
95,610 
100 
121 

16 

64 


200 
15,118 


United 
States 


Principal destinations, 1979 
Other (principal) 


All to United Kingdom. 

All to Belgium-Luxembourg. 

West Germany 65; United Kingdom 
55; Spain 40. 

United Kingdom 37; Spain 18. 


West Germany 1, 242; ugoslavia 934; 
France 806. 


All to Saudi Arabia. 
Do. 


Italy 393; France 70; Netherlands 45. 

All to Italy. 

West Germa 37,888; France 10,042; 
Sweden 6,645. 

Italy 215, 549; Japan 21,474. 


Egypt 3i 32,944; Cyprus 19,358; Syria 
Y tal ie 11,067; Turkey 6,340; 
est Germany 5, 45. 

West Germany 1, 835; China, main- 
land 909; France 597. 

Cyprus 16; ‘Saudi Arabia 1. 

B ) ae 591; Albania 260; Cyprus 

Albania 11,272; Libya 8,356; Cyprus 

Saudi Arabia 25; Syria 5. 


Romania 22,770; Belgium- 
Luxembourg 10,400; Italy 9,920. 


All to Italy. 

Turkey 101; France 20. 

All to Saudi Arabia. 

Italy 34; Spain 18; United Kingdom 
All to Yugoslavia. 


U.S.S.R. 2,700; United Kingdom 
2,033; Belgium-Luxembourg 1,638. 


All to Netherlands. 


All to West Germany. 
All to France. 


Do. 
Mainly to United Kingdom. 


ae 14,250; Belgium-Luxembourg 
000; Bulgaria 8,210. 


Italy 673; United Kingdom 60; 
est Germany 20. 


Saudi Arabia 44; United Kingdom 42. 
Romania 8,400; Saudi Arabia 412. 
NA. 


Talc, steatite, soapstone__________ 
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Table 2.—Greece: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS 


Abrasives, natural, n.e.s.: 
Pumice, emery, corundum, etc... 


Dust and powder of precious and semi- 
precious stones 

value, thousands. _ 

c and polishing wheels and 

None 


c ecco e 


Clays and ony products: 
Crude cla 


Products: 
5 including nonclay 


Nonrefractory 


Fertilizer materials, manufactured: 


Nitrogenoun s 
Phosph ati 
Pot assi. 


Graphite, natural _____________~- 
pypsum and plas tern 
1C1õöͤÜ . 888 


Pigments, mineral: Processed iron oxides 
Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked 


Gravel and crushed rock 


Quartz and quartzite _ 


Sulfur: 


Elemental, other than colloidal _ — _ — 
Sulfuric acid oleum ..........- 


her: 
Meerschaum, amber, jette 
Unspecified ____________ = _- 
Slag, dross, and similar waste, not 
metal-bearing |... 
Oxides, hydroxides, peroxides of 
strontium, magnesium, barium _ _ _ _ _ 
Building materials of as halt, asbestos 
and fiber cements, unfired 
nonmetalas sg 


MINERAL FUELS AND RELATED 
MATERIALS 


Coal and briquets: Lignite |... 
Coke and semicoke____________-_- 
Hydrogen, helium, rare gases 


Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels_ _ 


See footnotes at end of table. 


1978 


359,572 


345,179 


25,442 
9,606 


366,956 


31,734 
18,504 
6,003 
26,062 
20,259 
87,253 
50 
ata 
9,132 
4,935 


53,103 


5 
47,792 
46 


4,508 


1979 


246,545 


$172 
115 
38,537 
4,271 
157 


464,076 


41,261 
14,382 


2 
NA 
200 

15,402 
6 
3,160 
476,814 
1 
39,852 
20,262 
13,719 
18,420 
10,756 
26,637 
1,405 


NA 
224,084 
18,367 


8,802 


34,339 


21 
38,123 
NA 


2,322 


United 
States 


46,799 


$172 


(?) 


Principal destinations, 1979 


Other (principal) 


United Kingdom 125,059; West 
Germany 50,000; Canada 17,780. 


Turkey 42; Switzerland 23. 

Saudi Arabia 14,436; Nigeria 11,271. 

Saudi Arabia 2,239; Libya 380; 
Algeria 244. 

Lebanon 156; Cyprus 1. 


Canada 143,963; Italy 43,081; 
Netherlands 41,174. 


Romania 7,179; Bulgaria 6,373; 
atar 4,354. 

Saudi Arabia 7,275; Cyprus 3,587. 

yi Saudi Arabia. 


NA. 

All to Jordan. 

Belgium-Luxembourg 4,850; Saudi 
Arabia 52. 


Syria 3; Cyprus 2. 

Saudi Arabia 2, 2,630; Libya 530. 

West Germany 97, 673; taly 70,359; 
United Kingdom 45, 921. 

All to Saudi Arabia. 


Italy 8,527; Lebanon 7,340; Saudi 
Arabia 6, 337. 

Saudi Arabia 8, 153; West Germany 
4,930; Kuwait 1, 276. 

Libya 11 ,929; Kuwait 1, 000; Jordan 


Norway 9,300; Sweden 9,100; 
Lebanon 20. 


Turkey 5,723; Egypt 4,708 

Turkey 20, 035; Yugoslavia 2,969; 
Libya 1, 240 

Israel 1, 100; Gratis 285; Libya 20. 

NA. 

West Germany 93,779; France 40,410; 
United Kingdom 23, 716. 

Norway 14,800; Israel 900; Italy 877. 

France 8,308; Hungary 494. 


Saudi Arabia 14,641; Libya 6,511; 
Cyprus 4,231. 


NA. 
All to Spain. 
NA. 


Netherlands 733; United Kingdom 
636; Lebanon 534. 
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Table 2.—Greece: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 


Petroleum refinery products —Continued 


Kerosine and jet fuel 
thousand 42-gallon barrels. _ 


Distillate fuel olli do- 
Residual fuel oil do ... 
Lubricants... .. - do- 
her: 
Liquefied petroleum gas j 
s sona 


Mineral jelly and wax do- 
Bitumen and other rai 
88 


NA Not available. 
!Less than 1/2 unit. 


1978 


3,158 
2,067 
8,452 

596 


206 
16 


309 · 


1979 


1.297 
3,211 
9,699 
473 
326 
82 
307 


United 
States 


1.216 


Principal destinations, 1979 


Other (principal) 


i 101: United Kingdom 


1. 

e 593, Saudi Arabia 407; 
France 173. 

Ital . 3,953; ure s 2,163; 
etherlands 1,128 

Egypt 227; United Kingdom 24. 


Syria 169; Lebanon 79; Egypt 62. 
orocco 57; West Germany 12. 


Libya 292; Lebanon 13. 


Table 3.—Greece: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Bauxite and concentrate 
Oxide and hydroxides |... . _ 
eee ing alloys: 


Cobalt: 
Oxides and hydroxides 
value, thousands 


a including alloys, all forms 


001010 ides and hydroxides 
Sulfate ------------------- 


Iron and steel: 
Ore and concentrate 


Metal: 
„ eo tw owes 
Pig iron including cast iron 
Sponge iron, powder, shot _ _ _ _ _ 


Ferroalloys- - - ----------- 
Steel, primary form 


See footnotes at end of table. 


1978 


235,127 


198,132 
5 


? 


353 


10,442 
699,592 


1979 


231,286 
15,014 
56 


15.229 
385,438 


United 
States 


3 
101 


180,650 


24 
14,840 


Sources, 1979 


Other (principal) 


Italy 5,836; France 15. 
West Germany 287; France 201. 


All from Saudi Arabia. 

France 133; United Kingdom 118. 

West Germany 1,452; Italy 798; 
France 430. 


All from Republic of South Africa. 
West Germany 67; East Germany 21; 
United Kingdom 17. 


Belgium-Luxembourg $7; United 
ingdom $5. 


NA. 


Libya 188; Saudi Arabia 62. 

Yugoslavia 6,793; Belgium- 
Luxembourg 6, 712; Chile 1,617. 

w Germany 348; France 205; Italy 


Republic of South Africa 341,742; 
Liberia 48,838. 


Pu garia 21,334; Canada 20,441. 
U.S.S.R. 12, 475 5; West Germany 1,451. 
France 210; Italy 210; 
United Kingdom 58. 
Portugal 7,377; France 3,202. 
Brazil 113, 722. Japan 93, 199; 
France 84, 010. 
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Table 3.—Greece: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
d 9 0 Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Semimanufactures: 
Bars, rods, angles, shapes, 
section 217,459 217,111 25 "als 25 385 Czechoslovakia 32, 690; 
Universals, plates, sheets 19,664 180,859 1,483 Japan 36, 000; West Germany 29,694; 
zechoslovakia 20,952. 
Hoop and stri- -- 117,522 97,046 445 West Germany 40,494; France 16,238; 
Bulgaria 12,888. 
Rails and accessories 1,210 24,135 12 France 17, 926; West Germany 3,379. 
JJ ( 7,908 7, 408 (1) West Germany 2,217; Belgium- 
Luxembourg 1 482; Italy 1,438. 
Tubes, pipes, fittings _____ 29,304 31,524 891 n peed 13, 87 3; Italy 3, 943; 
rance 
Castings and forgings, rough 2,054 1,222 8 Belgium-Luxembourg 537; Italy 330; 
France 217. 
Lead: 
Oreandconcentrate - --------- ae 3,468 me All from Ireland. 
Oxides and hydroxides ________ _ 246 115 m France 94; West Germany 12; United 
Kingdom 8. 
Metal including alloys: 
Unwrou ght 5, 685 4,966 (1) Tunisia 1,506; Bulgaria 1,382; 
orocco 999. 
Semimanufactures _________ 20 11 E Netherlands 6; West Germany 5. 
Magnesium metal including alloys, all 
fOFIB- o e er ee E 429 521 70 France 376; Norway 61; Italy 10. 
Manganese: 
Ore and concentrate 7,429 4,726 ae Gabon 4,721; West Germany 5. 
Oxides and hydroxides ______ ~~~ 37 54 — All from Belgium-Luxembourg. 
Metal including alloys, all form 151 E 
Nickel metal including alloys: 
SCTüpo bo ie ] ee ee yes 2 ee All from West Germ 
Unwrought ________________ 225 176 Ec cone 17 atherlands 17; United 
om 
Semimanufactures___________ — 84 67 (3) VPN Kingdom 27; West Germany 
Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands. _ $934 $2,535 $572 i $660; West Germany 
Silver metal including alloys, unwrought 
and partly wroughgt do____ $20,015 $17,713 $218 France $7,001; United Kingdom 
$5,872; West Germany $3,271. 
Tin metal including alloys: 
Unwrought _______________-_ 320 799 2 Bolivia 338; Belgium-Luxembourg 
140; Malaysia 103. 
Semimanufactures _ E 15 1 West Germany 9; Netherlands 3; 
United Kingdom 2. 
Titanium oxides ______________~_ 1,138 837 (1) West Germany 366; France 313; 
Belgium-Luxembourg 108. 
Zinc: 
Oxide and hydroxides _________~_ 578 zu 
Metal including alloys: 
S/ AA AEn 117 43 7 Switzerland 33; United 
Kingdom 2. 
Unwrought______________ 15,886 20,942 oe i 3,738; Nether- 
lands 3,714; West Germany 3, 109. 
Semimanufactures (ad 105 189 (1) Bel . 72; Norway 42; 
est Germany 23. 
Other: 
Ores and concentrates 5,809 Le 
Metals: 
Metalloids ______________ 430 551 Cu France 526; Belgium Luxembourg 12; 
West Germany 12. 
Alkali, alkaline-earth, rare-earth 
metals (1) 1,609 _. West Germany 1,315; France 294. 
Base metals including alloys, all 
N11 ela c 234 170 1 France 141; West Germany 9. 
NONMETALS 
Abrasives, n.e.s.: 
r 36 8 4 Italy 1: United Kingdom 1; West 
rmany 1. 
Artificial corundum - 443 606 T€ Tos Germany 372; France 110; Italy 


See footnotes at end of table. 
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Table 3.—Greece: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Abrasives, n.e.s. —Continued 


Dust and powder of precious and 
semiprecious stones 
value, thousands_ . 


rcg and polishing wheels and 


B ET 
Crude natural boratess 
Oxide and acid 
e ee oh 


Products: 
brick —— 5-2 


Nonrefracto 
Cryolite and chiolite, natural! 
Diatomite and other infusorial earth .. _ _ 
Feldspar andfluorspar ..........- 


Fertilizer materials: 
Crude: 
Phosphatic -—- ------------ 


Potassic - ------------—-- 

Other including mixe 
Manufactu 

Nitrogenous EEEE TEE EN 


Crude including splittings and waste _ 


Worked including agglomerated 
splittings _______________ - 


Pigments, mineral: Processed iron oxides 


Precious and semiprecious stones, 
excluding diamond 
value, thousands 


Sodium and potassium compounds, n.e.s.: 
Caustic soda________________ 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked |. 
Worked - --------------- 


See footnotes at end of table. 


1978 


$2,505 


260 
14,756 
39 


503 
470 
1,004 


51,104 


24,361 
30,612 
(*) 


589 
11,850 


99,064 
10,547 
150 


113,138 
20,803 
109 
58,583 
233 
1,165 
669 


4,821 
855 


1979 


$2,410 


346 
15,214 
110 


16,323 


82,783 
45,860 
5 


677 
20,644 


82,864 


124,421 
9,127 
289 
82,294 
154 


1,339 
457 


173 


26 
2,219 


10,780 
640 


United 
States 


Sources, 1979 
Other (principal) 


West Germany $464; Ireland $313; 
Italy $48. 


Italy 139; Austria 48; Poland 40. 


Canada å, 116; rus 3,526. 
Turkey 63; West rmany 46. 
All from Turkey. 
mania 150; ce 98; U.S.S.R. 76. 


Austria 424; United Kingdom 187; 
Turkey 172. 


United Kingdom 45,844; 
ena 8, 944; "Yugoslavia 


West Germany 8,235; Austria 6,140; 


France 4,964. 
Italy 44 44 937, West Germany 514. 
Mainly from Denmark. 
West Germany 204; Italy 120. 
gor i 7,525; Italy 6, 531; Norway 


Moroo 41,963; Tunisia 29,159; Israel 


Italy 36,565; Romania 36,238; 
Bulgaria 34,804. 


West Germany 3,919; tal 1800, 
Luxembourg 3, 005; Ital 

West Germany 143; Israel 5 
Netherlands 42. 

Libya 47,686; U.S.S.R. 14,881. 

Czechoslovakia 55; Austria 30; Italy 


30. 

Italy 685; West Germany 401; 
Switzerland 168. 

Austria 305; Netherlands 48; West 
Germany 38. 


Austria 75; United Kingdom 25; 
Netherlands 20. 


United Kingdom 20; Belgium- 
Luxembourg 2; Japan 2. 
West pete A 1, 821, U United 


Kingdom 1 


Belgium-Luxembourg $390; West 

rmany $34. 
All from rus. 
Romania 6,277; Italy 1,011. 


France 48,885; Italy 1,853. 
gar d 124; West Germany 63; Spain 


Bulgaria 12,990; Belgium- 
Luxembourg 7, 7 999; Netherlands 


Italy 8,721; Pakistan 813; Turkey 120. 
Italy 576; Argentina 17; Mexico 17. 
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Table 3.—Greece: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Stone, sand and gravel —Continued 


Dolomite, chiefly refractory grade 


Gravel and crushed rock 


Sulfur: 


Elemental: 
Other than colloidal ..... 


Sulfuric acid, oleum 


Colloidal 


Talc, steatite, soapstone, pyrophyllite .. — 


Slag, dross, wi similar waste, not 


metal- 


Oxides, hydroxides, peroxides of 
strontium, magnesium, barium .. _ — 


materials of as eh asbestos 
af r Pr cement unfired 


. 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural _ . 


Carbon black 


Coal, all grades including briquets — — — _ 


Coke and semicoke 


Hydrogen, helium, rare gases 


Peat including briquets and litter 


Petroleum n rene products: 
Cru 


de and partly refined 
thousand 42-gallon barrels. . 


1Less than 1/2 unit. 


Gasoline do_ ___ 
Kerosine and jet fuel do... — — 
Distillate fuel oil do_ ___ 
oy Residual fuel oil cere 
Lubricants -- ------- do— 
Mineral jelly and wax do- 
Other: 
Liquefied petroleum gas 
Oros 
Pitch and pitch coke. do- 
Petroleum coke _——do___ _ 
Bitumen and other residues 
8 
Bituminous mixtures do 
Mineral tar and other coal-, petroleum-, 
or gas- derived crude chemicals 
NA Not available. 


1978 


1.169 
776 
1.070 
144,391 


81,004 
113 
16,467 
1,914 
1,048 


1,618 
152 


1,928 


8 

2,193 
375,889 
24,167 


556 
2,054 


90,539 


4,504 


1979 


1,632 
665 


449 
111,930 
58,084 
340 


15,754 
2,565 


968 


United 
States 


10 


Sources, 1979 
Other (principal) 


Italy 1,404; Norway 59; Spain 49. 
France 466 ; Belgium-Luxembourg 


1 
Italy 217; Belgium-Luxembourg 196. 
Belgium-Luxembourg 99,998; 
Bulgaria 4,433; Netherlands 3,922. 


Poland 29,396; France 28,648. 

France 327; West Germany 13. 

West Germany 11,386; Italy 4,360. 

France 1,024; Belgium-Luxembourg 
946; Italy 187. 


9 202; Denmark 91; Netherlands 


United Kingdom 1,896; Belgium- 
3 970; West Germany 


di ad 52; Italy 34; United Kingdom 


France 2,926; Italy 856; Romania 288. 


May 169; West Germany 363; France 


112. 

Australia 237,199; Poland 192,810; 
U.S.S.R. 21,636. 

Australia 28, 890; Italy 27,474; 
Czechoslovakia 14,153. 

Bulgaria 440; West Germany 82. 

U.S.S.R. 2 266; Netherlands 642; 
Poland 414 


Saudi Arabia 84,743; 
Iraq 16,102; Tunisia 


Israel 105; United Kingdom 53. 
France 604; "rid 439; United 


aw 
409, Tialy 876; France 78. 
Rari 015; France 554; Bulgaria 533. 
erlands 241; Italy 74; nited 


m 64. 
3 6: Hungary 1. 


T 332 


West 


Mainly from Italy. 
France 47; Italy 34. 
Italy 72; France 69. 


Albania 282. 
United Kingdom 1. 


Netherlands 1,483; ii 1, 1,126; 
United Kingdom 1 


420 


MINERALS YEARBOOK, 1980 


COMMODITY REVIEW 


METALS 


Aluminum.—No major developments 
were made public in the bauxite producing 
sector of the mineral industry of Greece. 
Bauxites Parnasse Mining Co. S.A. remain- 
ed the leading producer and, during the 
year, continued to expand its underground 
mines in the Parnassos-Ghion area. The 
second largest bauxite producer was Eleusis 
Bauxite Mines, Mining-Industrial & Ship- 
ping Inc., which operated mines near Eleu- 
sis, Lamia Itea, and Kymi. 

Aluminium de Grece S.A. (AG) started 
preparing for expansion of its alumina 
plant at Distomon, Boeotia, from an annual 
capacity of 500,000 to an annual capacity of 
600,000 tons. However, some difficulties 
created by high prices that the Government 
of Greece intended to charge for additional 
power delivered to Distomon were not re- 
solved at the yearend. Attempts of Greek 
authorities, to find a partner for another 
alumina plant in Greece were not successful 
during 1980. After a visit by a Greek Gov- 
ernment delegation to Moscow, the Greek 
and Soviet negotiators reached agreement 
on another feasibility study for the new 
alumina plant. 

Chromite.—Hellenic Ferro-Alloy S.A., a 
subsidiary of HIMIC, continued with prepa- 
rations for construction of a 30,000-ton-per- 
year ferrochrome plant. During 1980, plant 
equipment was ordered and some prelimi- 
nary construction work started on the plant 
site near Volos. The principal contractor for 
plant know-how was Outokumpu Oy of 
Finland. While the ferrochrome project was 
underway, HIMIC was preparing feasibility 
studies for development of stainless steel 
producing facilities that will use ferro- 
chrome produced at Volos. 

The ore base for plant operations was 
chromite deposits on Vourinos Mountain, 
near Kozani. Hellenic Ferro-Alloys S.A. 
owned about 80% of the concession area. 
The major producer of chromite in the area 
was the Xeralivado Mine, located 1,000 
meters above sea level southwest of the 
town of Kozani. Mining was underground, 
using sublevel caving and shrinkage stopirg 
in areas where the ore is subvertical, and 
room and pillar in near vertical lenses. 
During 1980, development of the deeper 
section of the mine continued. A new adit 
was being driven on the 700-meter level to 
enable construction of shafts for haulage, 
ventilation, and dewatering. In the central 
section of the mine, plans called for con- 


struction of a spiral ramp to link levels at 
868 meters and 850 meters. 

The nearby mill processed about 180 to 
200 tons of ore per day with an average of 
16% Cr;O;. Output of the mill was 45 tons of 
concentrates containing about 52% Cr:03. 
The recent introduction of heavy media 
separation has improved the performance 
of the concentrator. Expansion of the plant 
was planned during 1980 to a capacity of 
600 tons of ore per day. 

Gold.—After 5 years of exploration by the 
geologists of IGME in northern Greece, an 
alluvial gold deposit discovered in the area 
apparently warranted construction of a pi- 
lot plant near Nigrita, Serrai. Reserves of 
the area were reported to be about 12 tons 
of gold. Mining for gold in Greece has a long 
history. Archaeological works have identi- 
fied about 21 old gold mining sites in 
Greece, mostly in areas of Mount Panagion, 
the Krousia Range, the Gallikos River, 
Anagista, the Vermion and Pieria Moun- 
tains, and on the Island of Thassos. 

Iron and Steel.—Halyvourgiki S.A., the 
only integrated steel producer in the coun- 
try, placed an order with Danieli for a new 
bar-and-rod mill for its plant at Eleusis. The 
capacity of the mill was reported at 230,000 
tons per year of 120-square-millimeter con- 
tinuously cast billets, 8- to 26-millimeter- 
diameter round bars, and 5.5- to 12-milli- 
meter-diameter wire rods. 

Lead and Zinc.—Greece decided to imple- 
ment its plan to build a lead-zinc smelter 
located in northern Greece. A feasibility 
study was prepared by Stolberg Zinc Co. of 
the Federal Republic of Germany and Impe- 
rial Smelting Processes Ltd. of the United 
Kingdom. The project calls for an Imperial 
smelter with an annual capacity of 60,000 
tons of zinc, 30,000 tons of lead, plus by- 
product silver and gold. A 600,000-ton-per- 
year sulfuric acid plant was included in the 
project. Total investments were report- 
ed at US$300 million. ETVA's subsidiary, 
Hellenic Metals S.A., organized in the 
spring of 1980, should carry out construc- 
tion and should operate the facility after 
completion. 

During 1980, the largest producers of lead 
and zinc concentrates remained the Kassan- 
dra lead and zinc mines on the Chalkidiki 
Peninsula, operated by Hellenic Chemical 
Products and Fertilizers. The mines were 
located near the coast on the Gulf of Ieris- 
sos. The main concentrator and the ship- 
loading facilities were located at Stratonion. 
One of Kassandra's mines, Olimpia, was 


THE MINERAL INDUSTRY OF GREECE 


being modernized, and it is expected that 
the modernization, when completed in 1983, 
will increase mine capacity to 800,000 tons 
per year. 

Nickel.—The world economic conditions 
affected Larco S.A.’s nickel operations dur- 
ing 1980. Production of ore was down and 
exports were lower than in recent years. 


NONMETALS 


Asbestos.—Development of an asbestos 
mine and construction of a 100,000-ton-per- 
year asbestos processing plant continued at 
Zidani, south of Kozani, a town in north- 
central Greece. The property was discover- 
ed in 1936 and after being owned by the 
Kennecott Copper Corp. and Cerro Corp., 
both of the United States, was taken over by 
the Greek Government through its compa- 
ny, Asbestos Mines of Northern Greece, 
Mining S.A. (MABE). Reportedly produc- 
tion should start early in 1981. 

The asbestos deposit on which the oper- 
ation of the mine and the plant is based is 
large by European standards. Proven re- 
serves were reported at 90 million tons with 
an average fiber content of 2.63%; about 40 
million tons of ores with an average content 
of fiber of 3% were known to exist below 
level 500. Some cores from exploratory 
holes drilled below level 450 indicated the 
existence of zones of mineralization with 
higher content of fiber than in more shal- 
low zones. 

The mine will be open cast, with vertical 
benches 10 meters high. Blasting is neces- 
sary and 7-inch holes will be drilled on a 10- 
meter by 10-meter grid. Ammonium nitrate 
and fuel oil was planned as the blasting 
agent. For drilling blasting holes Schram 
C-64-C drills were purchased; two Caterpil- 
lar wheel loaders 992 C with 10-cubic-meter 
buckets and two hydraulic O and K power 
shovels RH 75 equipped with 7. G- cubic- 
meter shovels will be used for loading, and 
five 80-metric-ton Caterpillar 777 trucks 
will be used for moving ore and overburden. 

Magnesite.—During 1980, Greece remain- 
ed a net exporter of magnesite and magne- 
site refractories, but activities of the sector 
were adversely affected by the slump in 
economic activities in general, and in par- 
ticular by difficulties faced by steel produc- 
ers in Europe. 

Grecian Magnesite Ltd. S.A. and Ore 
Sorters of Canada, a subsidiary of the Rio 
Tinto Ore Sorters Group, signed a contract 
for the supply of three Model 16/80 photo- 
metric sorters. The new machines will be 


42] 


used in the existing sorter installations at - 
Gerakini Mines in northern Greece. 

Perlite.—Based on a possibility of expand- 
ed exports to the Middle East, Silver and 
Barites Ores Mining Co. decided to expand 
its perlite mining capacities, on the islands 
of Milos and Kos, from 125,000 tons per year 
to 180,000 tons per year at a cost of US$2.5 
million. 


MINERAL FUELS 


Lignite.—The only fuel produced in 
Greece remained lignite. Most of the lignite 
was mined at Aliveri (Euboea), Ptolemais 
(near Kozani), and Megalopolis (central 
Peleponnesus), and used by the PPC to fuel 
nearby power stations. 

In 1980 PPC continued work on opening 
the Ptolemais south field. Plans called for 
the field to produce sufficient lignite to 
supply seven 300-megawatt power units in 
the area. In addition, work was underway to 
construct a pilot plant to test making ce- 
ment with the lignite ash. 

During 1980, no major discoveries were 
made public in the joint exploration for 
lignite conducted by PPC and IGME. 

Petroleum and Natural Gas.—Greece 
was not a producer of natural gas and crude 
oil. However, development of the offshore 
oil and gas fields of Prinos and Kavalla near 
the Island of Thassos in the north Aegean 
Sea were close to completion, and conse- 
quently Greece should become a producer of 
crude petroleum and natural gas during 
1981. 

During 1980, development of the Prinos 
offshore oilfield continued. Two of the three 
planned shore production platforms were in 
place. The net pay totaled 500 feet (about 
150 meters) and expected production was 
estimated to be between 20,000 and 25,000 
barrels per day of 28° API oil. The undersea 
pipeline from the Prinos Field to Kavalla on 
the mainland was also completed, and con- 
struction started on a crude oil storage 
facility with a capacity of 250,000 barrels 
(about 40,000 cubic meters). Reserves in the 
Prinos Field were estimated to be between 
70 million barrels and 140 million barrels 
and the life of the field was set between 10 
and 15 years. Development costs were re- 
ported at US$500 million with unit costs 
amounting to almost double that of the 
North Sea. 

The Kavalla South Gasfield was expected 
to produce about 18 million cubic feet per 
day and 1,000 barrels of condensate per day. 

The fields were operated by North Ae- 
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gean Petroleum, acting for a consortium of 
the following companies: Denison Mines, 
68.8%; Hellenic Oil, a subsidiary of Fluor, 
14%; Wintershall, 12.5%; and White 
Shields, 4.7%. The concession was renego- 
tiated, and the new agreement gives the 
state an enhanced 65% share of net profits 
from production after recovery of develop- 
ment costs. 

While the private consortium was prepar- 
ing for production, the state-owned petrole- 
um company, DEP, continued exploration 
for oil and gas on its own account, mostly by 
using contractors. In addition, DEP was 
planning future exploration, chiefly in ar- 
eas away from the disputed central and 
eastern Aegean Sea, reported to be as fol- 
lows: (1) Northwestern Peloponnese (on- 
shore) and Gulf of Patras (offshore). (2) 
Plain of Thessaloniki-Katerini (Macedonia). 


MINERALS YEARBOOK, 1980 


(3) Strimon River Valley (Macedonia). (4) 
Gulf of Kyparissia (onshore and offshore), 
western Peloponnese. (5) Offshore of the 
islands of Zakinthos and Keffalinia, Ionian 
Sea. (6) Offshore western Epirus, Ionian 
Sea. (7) Offshore to the northwest of the 
Island of Corfu, Ionian Sea. (8) From Greve- 
na to Meteora, in the interior of north- 
central Greece. (9) River Evros estuary 
(Thrace), close to the border with Turkey. 
Uranium.—During 1980, geologists and 
geophysicists from the Democritus Re- 
search Center continued to explore for ura- 
nium in Macedonia and Thrace. In addition, 
IGME continued uranium exploration in 
Epirus with cooperation from scientists at 
Democritus. Apparently no major uranium 
discoveries were made during the year. 


! Physical scientist, Branch of Foreign Data. 


The Mineral Industry of 
Hungary 


By Richard Levine! 


In 1980, following a period of diminishing 
growth rates, national income actually de- 
clined for the first time since 1956. It 
decreased by 0.8% compared with that of 
1979. Other decreases occurred: Net indus- 
trial production dropped by 1.4%, and total 
investment by 6.1%. Only agricultural pro- 
duction grew in 1980, rebounding after 2 
years of decline. 

In 1980, within the industrial sector, min- 
ing production decreased by 5.2% and met- 
allurgical production by 4.4%. Mining in 
1980 accounted for 3.6% of gross industrial 
production, 7.1% of the industrial work 
force, and 8.1% of the industrial productive 
fixed assets; metallurgy accounted for 9.1% 
of gross industrial output, 6% of the indus- 
trial work force, and 9.6% of the industrial 
productive fixed assets. 

In 1980, there was a decrease in the 
number of persons employed in mining and 
metallurgy and in the economy as a whole. 
There were 114,800 persons employed in the 
mining sector, which was a 0.4% decrease 
compared with that of 1979, and 96,900 
persons employed in metallurgy, which was 
a 1.4% decrease. Labor shortages persist in 
mining despite the fact that the average 
wage for miners of approximately 6,000 
forints? per month is about one-third higher 
than the average wage for industrial 
workers: Regarding working conditions, 
Hungary plans in the next 2 years to switch 
to a 5-day, 40- to 42-hour workweek, depend- 
ing on the job. 

The decline in output experienced in 1980 
is due in part to a reevaluation of growth 
strategy forced by the increasingly expen- 
sive cost of imported raw materials. These 
costs are expected to adversely affect eco- 
nomic development throughout the next 


decade. 1980 marked the end of the fifth 5- 
year plan, and during this period Hungary 
failed to fulfill its key targets for growth in 
national income, industrial output, and rise 
in real income. In order to correct the ills 
besetting the economy, during the sixth 5- 
year plan (1981-85), the production struc- 
ture is to change to emphasize those 
branches of the economy that use energy 
and raw materials more efficiently and that 
profitably export. 

Investment in the sixth 5-year plan is to 
remain at the level of the fifth 5-year plan. 
The coming period is to mark a change from 
an extensive development strategy of ex- 
panding productive capacity to an intensive 
strategy of increased productivity. This is 
also to be a period of austerity as the goal of 
the sixth 5-year plan is to retain the exist- 
ing standard of living and the current real 
wage. 

The planned rise in national income for 
the sixth 5-year plan of 14% to 17% is the 
lowest since the introduction of central 
planning. Industrial output is to rise by 
19% to 22%. Exports are to grow at a 
significantly faster rate than imports. At 
the same time, more emphasis is to be 
placed on promoting private plots in agri- 
culture and private shops and services. 
Hungary defines its crucial task in econom- 
ic development as the realization of an 
export-oriented and selective production 
policy in which international competitive- 
ness is to be the standard of development. 
New economic regulators introduced in Jan- 
uary 1980 are to help make prices more 
responsive to world market prices. 

In 1980, no large investment projects 
were begun. The largest investment proj- 
ects underway included the nuclear power- 
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plant at Paks, oxygen converter shops at 
the Lenin metallurgical works at Diosgyor 
and the Danube ironworks at Dunaujvaros, 
and the expansion of aluminum semimanu- 
factures at the Szekesfehervar light metal 
works. In 1980, the first stage of the Tisza 
oil refinery and the second production line 
at the Belapatfalva cement works were 
completed. During the sixth 5-year plan, 
Hungary is to extend and modernize major 
steel facilities, aluminum foundry and 
smelter facilities, and copper mining and 
processing installations. In addition, invest- 
ment projects have been outlined to in- 
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crease the recovery and processing of non- 
ferrous scrap. 

It was announced in 1980 that as of 
January 1, 1981, the Ministry of Metallurgy 
and Machine Building was to be abolished 
and its functions, along with those of the 
other two industrial ministries, assumed by 
a new Ministry of Industry. This change is 
intended to reduce management costs and 
eliminate a layer of bureaucratic control. 
The new Ministry of Industry is to have half 
the number of employees as the former 
ministries. 


PRODUCTION 


Production results in 1980 were mixed as 
output of major commodities such as baux- 
ite, pig iron, crude and rolled steel, natural 
gas, and cement declined, while output of 
others such as alumina, primary aluminum, 
coal, and oil increased. Future production 
possibilities are being examined for copper, 
lead, molybdenum, and zinc, and plans are 
to greatly increase production of bentonite, 


dolomite, glass sand, illite, and perlite. 

Hungary is not rich in ‘minerals but does 
have large bauxite reserves, significant 
amounts of manganese ores, deposits of 
coal, copper, and fissionable materials, and 
a large variety of nonmetallic minerals. For 
maintaining planned production, proved re- 
serves of bauxite are said to be sufficient for 
40 years, and of coal, for 100 years. 


Table 1.—Hungary: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980 
METALS 
Aluminum: 
Bauxite, gross weigngt thousand tons 2,918 2,949 2,899 2,976 2,950 
Alumina, gross weighgt do— 732 783 782 788 805 
Metal, primar) 70,499 71,335 71,359 71,879 73,498 
Copper: 
Mine Output, metal content 1,300 1,000 500 300 300 
eta 
Smelter, secondary- z - - - -- - ---- —- 1,100 800 300 100 €100 
Refined, including secondary 10,600 12,100 13,100 12,000 €12,000 
Gold, mine output, metal content® 
troy ounces. _ 155 . 115 60 60 60 
Iron and steel: 
Iron ore, gross weight _ _ _ _ _ thousand tons 602 525 534 532 426 
Metal: 
Pig iron 
For 87881 industry... _ do_ ___ 2,111 2,175 2,252 2,262 2,094 
For foundry une do_ ___ 110 111 18 107 120 
Total. —— ie ee do ... 2,221 2,286 2,830 2,869 2,214 
Ferroalloys: 
Ferrosilicon 6,900 6,800 7,600 7,700 10,400 
GGW. ot es ee 2.800 2,900 2,300 4,300 2,400 
Totalo eai 9,700 9,700 9,900 12,000 12,800 
Crude steel! thousand tons 3,652 3,723 3,877 3,908 3,764 
RS Semimanufactures, rolled only do- ,851 3,077 3,188 3,240 3,043 
Mine output, metal content 900 1,200 1,100 1,000 “1,100 
Metal, refined, secondary ------------- 300 200 100 100 100 
Manganese ore; 
Run of minensss 165,074 160,637 156,181 130,871 134,472 
Concentrates ——Á— 125,000 120,000 114,000 ; ,000 
Silver, mine output, metal content 
thousand troy ounces. _ 32 39 32 32 *32 


See footnotes at end of table. 


Zinc: 
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Table 1.—Hungary: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity? 


METALS —Continued 


Mine output, metal content 
Metal, smelter, secondary®__ ______ 


NONMETALS 


Processed 
Lime, calcined 


Nitrogen: N content of ammonia — _ _ _ _ _ do- 
Pera 2l m 
Pyrite, gross weight? hk 
Refractory materials, n. e. s.: 
Chamotte produetss thousand tons 
Chrome magnesite produetss _ _ _ do- 
Sand and gravel: 7 
iai 3 thousand cubic meters 
Commoen 8 
Found) thousand tons 
ne: 
Dimension, all type do— 
er: 
Dolom ite do— 
Limes tone do... 
Quartzite do- 
Sulfur: 
From pyritef NT PME 
Byproduct, elemental, all sources 
Ill eS 
Sulfuric acid -—_——--------------—-- 
I!! ³Üw- OE Oe 
MINERAL FUELS AND RELATED MATERIALS 
Carbon blac hkk 
Bituminous___________ thousand tons 
BOWN — ono uei certes es ay do... 
Eil!!! 8 do-— 
Total em Eau do... 
Coke: 
Coke oven: 
Metallurgical __._._______-_~- do- 
G MEER NER eee do- 
NOt ey A ĩðͤ Se do... 
Gashouse ess do... 
Grand total ~- ----------—-- do... 
Fuel briquets - - ----- -- -------— do— 
Gas: 
Manufactured million cubic feet. 
Natural, marketlulu do... 
Natural gas liquids: 
Natural gasoline 
thousand 42-gallon barrels. . 
Liquefied petroleum gas do... 
Peat, agricultural use thousand tons 
Petroleum: 
Crude: 
As reported |... ! do_ _ — _ 
Converted 


thousand 42-gallon barrels_ — 


See footnotes at end of table. 


1976 


2,200 
655 


4,298 


71,148 
51,012 


12,625 


471 
687 


604 
169 


773 
203 


976 
1,018 


22,531 
214,783 


1,148 
1,740 

70 
2,142 


16,343 


1977 


3,000 
600 


4,620 
80,003 
51,636 
71,455 

743 
729 
103,270 


171 
44 


12,890 


288 
732 


3 
1.173 
8,263 


1978 


2,800 
600 


4,764 


82,211 
56,076 


68,199 
6,859 
740 
146 
92,630 


163 
42 


13,821 


219 
181 


2,954 
14,302 
8,414 


25,610 


604 
170 


774 
185 


959 
1.169 


19,811 
259, 420 


2, 380 
2,912 

70 
2, 198 


16,771 


1979 


2,600 
600 


4,857 


12,488 
48,140 


25,659 


651 
*170 


821 
*180 


1,001 
1,251 


18,152 
230,286 


3,834 
3,480 
70 
2,200 
16,405 
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1980P 


426 
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Table 1.—Hungary: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity* 1976 1977 1978 1979 1980P 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum —Continued 
Refinery products:* 
Gasoline, including napina l 
thousand 42-gallon barrels_ _ 10,088 9,928 11,475 13,005 12,240 
Kerosine and other light distillates* 
do... 7,626 6,107 6,285 5,968 6,960 
Distillate fuel oil |... do- 701 25,685 26,968 29,571 207 
idual fuel oil do- 28,370 23,543 24,549 440 21,758 
cubana 3 For MORIR do— 1,817 1,229 1,121 1,184 1, 
er: 
Liquefied petroleum gas do... 1,067 1,102 1,218 1,160 *1,100 
Asphalt and bitumen do 600 4, 006 4,145 3,951 3, 
n and petrolatum- do... 200 198 208 220 251 
Total Sees do- - 72,925 71,798 75,969 81,449 74,533 


iTable includes data available through Nov. 6, 1981. 
In addition to the commodities listed, diatomite, 


um, and a variety of other crude construction materials such as 


common clays are produced, but available information is inadequate to make reliable estimates of output levels. 


31896 to 20% Mn. 
‘Excludes refinery fuel and losses. 


5Data derived by subtracting reported motor gasoline and white spirit data from reported light refinery products total. 


TRADE 


The deteriorating trade balance, particu- 
larly in hard currency trade during the 
period 1976-79, was one of the major reasons 
for the austere economic measures intro- 
duced in 1979 and 1980 and that are to be 
continued during the next 5-year plan peri- 
od. The austerity program has been yielding 
results; in 1980, Hungary almost achieved a 
balance in its hard currency trade. At 
yearend 1979, Hungary's net hard currency 
debt was estimated by the U.S. Department 
of Commerce at $7.3 billion and its debt 
service ratio at 36%. These figures have 
been disputed by an official of Hungary's 
National Bank who claims the debt is near- 
er to $5 billion, and the debt service ratio 
nearer to 20%.‘ 

In 1980, over half of Hungary’s foreign 
trade was conducted with non-market- 
economy countries. Among these, the Soviet 
Union is Hungary’s largest trading partner, 
accounting in 1980 for 27.7% of total im- 
ports and 29.3% of total exports. Electric 
energy, fuels, and raw and basic materials 
account for approximately 40% of Hun- 
garys imports from non-market-economy 
countries with the Soviet Union being the 
major supplier. 

In 1980, Hungary imported over 70% of 
its crude oil, almost 40% of its natural gas, 
and a large percentage of its ore and metal 
requirements from the Soviet Union. In 
1980, Hungarian imports from the Soviet 


Union included approximately 7.5 million 
tons of crude oil, 3.8 billion cubic meters of 
natural gas, and 8 million tons of iron ore. 
As part of a continuing exchange, Hungary 
reportedly was to deliver 330,000 tons of 
alumina to the Soviet Union and was to 
receive 165,000 tons of aluminum in return. 
Indications are that a certain amount of 
this aluminum is withheld as a smelting 
fee. 

Hungary also engages in some mineral 
trade with the other CMEA" countries, im- 
porting, for example, coal from Poland and 
Czechoslovakia, lignite briquets and potash 
from the German Democratic Republic, and 
nickel from Cuba. In exchange, Hungary 
exports primarily alumina, aluminum semi- 
manufactures, bauxite, and a variety of 
nonmetallic minerals. According to Hun- 
garian trade data, Poland, in 1979, exported 
444,000 tons of hard coal to Hungary, but in 
1980 exports fell to 364,000 tons. The largest 
CMEA supplier of coal to Hungary is 
Czechoslovakia, which in 1980 delivered 
approximately 600,000 tons. The German 
Democratic Republic supplies annually 
approximately 500,000 tons of lignite bri- 
quets, and continued this level of delivery in 
1980. 

Furthermore, Hungary is engaged in co- 
operative ventures with other CMEA coun- 
tries for energy and mineral development. 
It is currently participating in the con- 
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struction of the Khmelnitskiy nuclear 
powerplant in the Soviet Union, and is to 
receive a fixed amount of electricity in 
exchange for communications equipment, 
buses, construction equipment, and building 
materials. Hungary, along with other 
CMEA countries, is participating in the 
construction of the Kiyembay asbestos com- 
plex in the Soviet Union and was scheduled 
to receive for its participation 1,500 tons of 
asbestos in 1980, increasing to 2,500 tons in 
1981, and to 3,000 tons by 1991. 

Soviet participation in Hungarian devel- 
opment includes supplying equipment for 
the oxygen converter shop at the Danube 
ironworks, for the four new coal mines, and 
for the Paks nuclear powerplant. Coopera- 
tive ventures with other CMEA countries 
include an agreement with Czechoslovakia 
regarding construction of the Gabcikovo- 
Nagymaros hydroelectric plant. 

Among the Western countries, Hungary’s 
largest trading partner is the Federal Re- 
public of Germany followed by Austria. 
Compared with trade with Western Europe, 
Hungary’s volume of trade with the United 
States is quite low. 

In 1980, Hungarian trade with the United 
States included an agreement signed in 
December 1980 with the Occidental Petrole- 
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um Corp. to cooperate in prospecting, pro- 
ducing, and marketing oil, natural gas, coal, 


` fertilizers, and other chemicals. As one of 


the first steps, a joint venture is to be 
conducted to recover salable coal from U.S. 
coal refuse piles using the Hungarian Hal- 
dex process. An agreement was also entered 
into to build a 1,500-ton-per-day-capacity 
ammonia plant in Hungary to produce fer- 
tilizers for export. The Occidental Petrole- 
um Corp. is to supply phosphoric acid, and 
is to make use of nitrogenous raw materials 
located in Hungary. Also, the Dow Chemi- 
cal Co. concluded. an agreement valued at 
$75 million to supply raw materials for 
agriculture and the chemical industry in 
exchange for chemical products. 

Hungary is continuing its efforts to culti- 
vate trade relationships with the developing 
countries and in 1980 conducted approxi- 
mately 1096 of its trade with the developing 
countries of Africa, Asia, Latin America, 
and the Mid East. In previous years, Iraq 
was supplying Hungary with approximately 
1 million tons of crude oil annually, but in 
1980 oil shipments dropped to approximate- 
ly 400,000 tons. However, oil shipments 
from Iran increased to approximately 
400,000 tons.* 


Table 2.—Hungary: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal destinations, 1979 
METALS 
Aluminum:? 
r eee eee 601,203 595, 687 Czechoslovakia 330, 068; East Germany 
189,982; Poland 75,049. 
Alumina: 
Hydrateodgl 8,605 9,455 All to Finland. 
Calcined -.------~------------- 688,002 691,989 uy 431,305; Poland 122,227; Austria 
Metal ao alloys: 
J ĩðͤ V eh ee le 12,128 10,970 145 i Austria 3,722; West Germany 
Unwrougngnt „ 79, 658 81.915 Poland 20,013; Czechoslovakia 19,982; 
East German 9,798; Austria 6, 029. 
Semimanufactures ______~_________ ~ 31,385 27,241 East Germany 921 Sweden 2.994; 
Czechoslovakia 2,391; Romania 1, 
Cadmium metal including alloys, all forma 15 10 All to Belgium-Luxembourg. 
UE 
Chromitteee eere ER 2,918 All to 258 N 
Oxides pe hydroxides _______________ 259 326 Ital a Me ee lag 28; Japan 17; 
ni 
Cobalt oxides and hydroxides |... 42 3 All to Turkey. 
Cop pper: 
atte, speiss, similar material 42 ae 
A ð K OR ey hs. France 360; Greece 140. 
Metal including alloys: 
TAD lel 8 7,254 6,616 Austria 4,557; West Germany 1,881. 
Unwrought _____________ l2- 3,466 6,935 liv Germany 5,499; Austria 917; Italy 
Semimanufacture s 6,331 2, 390 


West MAE 958; Austria 637; United 
Kingdom 


See footnotes at end of table. 
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Table 2.—Hungary: Apparent exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


428 
Commodity 
METALS —Continued 
Iron and steel: 
Ore and concentrate 
Metal: 
ee thousand tons. . 
Pig iron?q 2s do... 
Ferroalloys. — - ss do... 
Steel, primary form: do- 
Semimanufactures: 
Bars, rods, angles, shapes, ane 
cllc 
Universals, plates, sheets do- 
Hoop and strip 5353 do— 
COD Gee ͤ (b do- 
Tubes, pipes, fittings . —- - ----— do... 
Castings and forgings, rough .. do- 
Unspecified! do— — 
Lead: 
7J%)Fͤĩôö˙ĩ5;5¹ e .. 
Metal including alloys 
)))J)ͤöĩÄößLĩꝛI -A ³ 5 eee 
Unwrought .. t. 


Semimanufactures ________________ 
Manganese ore and concentrateee 
Molybdenum metal including alloys, all on 


Nickel: 
Matte, speiss, similar material 
Metal ‘including alloys: 
Sap ct as «³Xi 


Semimanufactures ________________ 
„ metals including alloys, worked or 
rtly worked value, thousands 
Silver: 
Ore and concentrate do_ ___ 
Waste and sweepings do- 
Metal including P Alloys, worked or partly worked 
Occo 


Tantalum metal including alloys, all forms 
kilograms.. . 
Tin sin including alloys: 


Titanium oxides ——-—-—-----------------—- 
Tungsten metal including alloys, all form 
Zinc metal including alloys, scrap- - - - - - -----— 
Zirconium metal including alloys, all forms 

kilograms_ _ 
Other: 


Ores and concentrates________________~_ 
Ash and residue containing nonferrous metals 
Oxides, hydroxides, peroxides __ __________ 


Metals: 
Metalle”. 
Base metals including alloys, all forms _ _ _ _ 


NONMETALS 


Abrasives, n.e.s.: 
Artificial corundum? _________________ 


Boron materials: Oxide and acid ___________~_ 
Cement thousand tons 
9 clay products: 

de: 


Bentonite? —_——--------------—-—- 


Diamond: 
Gem, not set or strung - value, thousands. . 
, Industri 


See footnotes at end of table. 


1978 


84 
1,067 
49,649 


14,156 
1,025 


6,356 
24,037 
1,599 


$2 
$2,135 
2,963 


1979 


14,797 
6,791 


2,344 
32,265 
640 


$58 
$1,726 
2,663 


, 


Principal destinations, 1979 


All to Italy. 


Italy 21; West Germany 8. 

Poland 10; Yugoslavia 5. 

Algeria 1. 

West Germany 3; Greece 2; Yugoslavia 2. 


West b d an P Romania 84; Syria 


aly 69; West Germany 48; Yugoslavia 
4 Syria 34 

Romania 9; Yugoslavia 2. 

uu Germany 6; Austria 4; Yugoslavia 


West Germany 13; U.S.S.R. 10; Yugo- 
slavia 8; East Germany T. 

Bulgaria 6; West Germany 5; India 3. 

West Germany 25; Kuwait 4; Sweden 4. 


All to Sweden. 


Austria 834; West Germany 206; United 
Kingdom 166. 

All to Austria. 

All to West Germany. 

Poland 47,916; Czechoslovakia 8,879. 


Netherlands 129; Austria 56. 


United do 122; West 5 73. 
Austria 266, West Germany 99 
Netherlands 81. 


Yugoslavia 94; Italy 39. 
Italy $92. 


All to West Germany. 
West Germany $1,245. 
West Germany 1,007. 
All to United Kingdom. 


Sri Lanka 1; Yugoslavia 1. 
Austria 495; West Germany 104. 


All to Japan. 


All to Yugoslavia. 

Austria 15,159; West Germany 3,540. 

United States 48; West Germany 36; 
Yugoslavia 32. 


United Kingdom 38; West Germany 13. 


West Germany 6,000; Romania 1,466; 
Bulgaria 571. 

Italy 18; Austria 13; Hong Kong 10. 

All to Belgium-Luxembourg. 

All to West Germany. 

Yugoslavia 211; U.SS.R. 21. 


East Germany 10,536; Poland 4,002. 
Czechoslovakia 4,881; West Germany 


1,910. 
Switzerland 1,977; Austria 254. 


Romania 6,856; Italy 5,340; Albania 
4,092; West Germany 3, 961. 
Austria 461; West Germany 90; Pakistan 


Italy $31; Belgium-Luxembourg $27. 
Belgium-Luxembourg $1,725. 
Austria 2,525. 
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Table 2.—Hungary: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Fertilizer materials: 
Crude, nitrogenous _________________- 
Manufactured: 
Nitrogenouns thousand tons 


Other including mixed. 8 
Ammon ia) 
933 ree J) 88 
um and plaster — ------------------ 
i o rs oe 
Mica, worked including agglomerated splittings .. _ — 
Pigments, mineral: Processed iron oxides 
Precious and semiprecious stones excluding 
diamond, natural value, thousands_ _ 
Sodium and potassium compounds, n.e.s.: 
Caustic soda 


Stone, ud and gravel: 

Dimension stone: 

Crude and partly worked 

Worked 
Dolomite, chiefly refractory- grade 
Gravelandcrushedrock?. 
Limestone excluding dimension 
Quartz and quartzite 
Sand excluding metal-bearing: 

Industrial 


Construction thousand cubic meters 
Sulfur: 
Elemental: 
Other than colloidal ———-----------—-- 
Colloidal ---—--—--------------—- 
Sulfuric aciddzdzzzzz 
Talc, steatite, soaps tone 
Other: 


Slag, dross, and similar waste, not metal -bearing 
es and hydroxides of strontium, magnesium, 


MINERAL FUELS AND RELATED MATERIALS 
8 and bitumen, natural 


Ff a Se h in eg at 
Coal and briquets: 
Anthracite and bituminous coal 
Briquets of coal... _________-~__-____~- 
Lignite includin ing briquets 
Coke and semico ke!!! 
Gas, natural million cubic feet . 
Peat including briquets? s 
Petroleum: 
Crude thousand 42-gallon barrels. 
Refinery products 
ASO0 line do— 
Kerosined?;ü?é ....- do— 
Distillate fuel oi]?_ . _________ do- 
Residual fuel oil? C22 do- 
Lubricants? |... do- 
her: 
Liquefied petroleum gas? do- 
Mineral jelly and wax? _ __ _ __ do... 
Bitumen and other residues? do- 
Bituminous mixtures do- 


Mineral tar and other coal., petroleum-, or gas- 
derived crude chemi 


"Revised. 


NA Not available. 


1978 


91,353 


40 
142 
3,205 


1979 


137 
2478 
NA 
431 


39,705 
104,052 


213,274 
74,017 
4,660 
35,801 
329 
4,850 
79,323 
100 
104,714 


1,168 


Principal destinations, 1979 


All to Turkey. 
no Germany 89; Yugoslavia 66; Poland 


Poland 300; Italy 131. 
West Germany 31, 134; Turkey 8,550. 
Yugoslavia 62: 595: Poland 26, 136. 


All to West Germany. 
Yugoslavia 909. 
Italy $44; Switzerland $37. 


All to Yugoslavia. 
All to Turkey. 


Austria 100; West Germany 84. 
All to West Germany. 

Yugoslavia 201,949. 

Yugoslavia 59 1 53; Poland 14,264. 
All to Austria. 


Yugoslavia 20,715; Austria 9,873; 
Czechoslovakia 5,193. 
Czechoslovakia 309. 


All to Austria. 
Yugoslavia 70,025. 
All to Yugoslavia. 


East Germany 28,718; Austria 25,624; 
Poland 13,971; Yugoslavia 18, 505. 
West Germany 1,053. 


Austria 1,645; Yugoslavia 903. 
Norway 1,200; United Kingdom 952. 


Tunisia 491; Sweden 351. 
West Germany 23; Spain 15. 


Yugoslavia 28,006. 


U.S.S.R. 18,079. 

All to Austria. 

All to the U.S.S.R. 

Yugoslavia 3,538; Austria 847. 


NA. 


Austria 590; West Germany 581. 
U.S.S.R. 241; East Germany 41. 
"E Germany 646; U.S.S.R. 166; Austria 


Austria 443; Yugoslavia 55. 
Yugoslavia 110; Austria 97. 


bes rele 410; Yugoslavia 463; 

Italy 60; West Germany 46; Austria 18. 

Austria 196; Republic of Yemen 67; West 
Germany 65. 

Tunisia 3; Yugoslavia 3. 


Italy 43,116; West Germany 18,734. 


1Owing to the lack of official trade data published by Hungary, this table should not be taken as a complete 
pee resentation of this country’s mineral exports. These data are compiled 
ations information, data published by the partner trade countries, and partial official trade sources of Hungary. Unless 


otherwise specified, 
2Official trade statistics of Hungary. 


Quarterly Bulletin of Steel Statistics for Europe, United Nations, New York. 


from various sources, which include United 


data are compiled from official trade statistics of individual trading partners. 


“Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 
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Table 3.—Hungary: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


Aluminum: 
Bauxite: — o . cic 
Oxides and hydroxides ------------ 
Metal including alloys: 
SOAP e s. uc i Se LE 
Unwrought?_______________~- 


Semimanufactures? ___________ 


Beryllium metal including alloys, all forms 
Cadmium metal including alloys, all forms 
Chromium: 
Chromitttee .- 
Oxides and hydroxides |... 
Cobalt: 
Oxides and hydroxides - 
Metal including alloys, all form 


Scrap BE ets Sa Pah eye eee Sa 


Unwrought __________-____-_ 
Semimanufactures ___________— 

Iron and steel: 
Ore and concentrate? thousand tons 
Pyrite, roasted?_________________ 


1 J ĩͤ nL el oe 


Universals, plates, sheets? _ _ _ _ _ 
Hoop and strip? |... 


Rails and accessories 
Wire? 5 hh oen come 


Tubes, pipes, fitting 
Castings and forgings, rough? _ _ _ 


Metal including alloys: 
Unwroughgntk - 


Semimanufacturess — 


ee 323ͤͥͤ er ly eae 
Manganese: 

Ore and concentrate? _____________ 

Oxi 


and concentrate. | 
Metal including alloys, all form 
Nickel metal including alloys: 
Unwrought 
Semimanufactures_ ... 
Platinum-group metals including alloys, 
worked or partly work 
value, thousands 
Silver metal including alloys, worked or partly 
worked ____________---_-_ 
Tantalum metal including alloys, "i fonme 


ograms. . 

Tin metal including alloys: 
Unwrought ________-___------- 
Semimanufactures__—____________ 


See footnotes at end of table. 


1978 


1 
197 


1 
165,859 
8,717 


17,140 
85 


43048 
88,430 
12,598 
2,701 
3,705 
214,880 
125 


1979 


245 
350 


103 


180,187 
10,310 


4,050 
3,740 


225,995 
211,945 


4,045 
209,509 


6,000 
223,978 
15,414 
541,345 


261,302 
326,245 
11,532 


*2,000 
40,849 


69,972 
12,100 
1,983 
3,599 
213,177 
63 

Et 
15,569 


Principal sources, 1979 


All from West Germany. 
United States 192; West Germany 157. 


West Germany 

U.S.S.R. 188.543 Poland 17,500. 

East Germany 3,476; USSR. 3,140; 
Romania 2,049. 

All from United Kingdom 

Belgium Luxembourg 40; Italy 32. 


Turkey 48,550;? U.S.S.R. 17,000. 


All from Netherlands. 
Netherlands 3; France 2. 


All from U.S.S.R. 


West Germany 1,027; Belgium 

Luxembourg 890; Switzerland 761. 
Austria 2,626; Peru 1,973.3 
West Germany 652; France 352; Italy 320. 


U.S.S.R. 3,902; India 69; Yugoslavia 43. 
Soan 125,853; U.S.S.R. 48,018; Austria 


S.R. 2 
.S.R. 43,179; West Germany 17,282. 
.S.R. 9 875; Romania 47,099; Poland 


U.S.S.R. 144,580; Bul ry ii 908; 
Czechoslovakia 14, 

U.S.S.R. 217,306; Cascheslovakia 33,177; 
West Germany 18,4 

West 5 342; Italy 2,274; France 


West Germany 583. 
Czechoslovakia 17.936; U.S.S.R. 5,693; 
Austria 3,787. 
Italy 13, 310: East PTE wed 12,165; 
est Germany 104 
Yugoslavia 6,84 MM 1 618; West 
rman 1 471. 


France 1,495; Poland 488. 

France 1,895; Austria 1,475. 

bro Germany 997; Poland 500; France 
Belgium-Luxembourg 47; West Germany 
All from France. 

All from West Germany. 

U.S.S.R. 15,479. 

All from United States. 

All from Spain. 


Netherlands 59; Sweden 10. 
All from Japan. 


Spain 15; United Kingdom 11. 
Canada 65. 


West Germany $4,262. 
Switzerland $5,244; West Germany $3,064 
All from West Germany. 


West Germany 158; United Kingdom 136. 
Netherlands 11; West Germany 8. 
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Table 3.—Hungary: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Titanium: 
Ore and concentrate 
Oxides 


Metal including alloys, all form 
Tungsten: 

Ore and concentrate 

Metal including alloys, all ene 


Zinc: 
Oxides and peroxides _________._- - 


Metal including alloys: 
Dust i 


lograms_ _ 


Unwrought eT eee igen ne ee Seen 


Other: 
Ores and concentrates? ____________ 
ne and residue containing nonferrous 


e Matalloids JJ ĩ A EEE 
Base metals including alloys, all forms 


NONMETALS 
Abrasives, n. e. s.: 
Artificial corundu nm 


Dust and powder of precious and semi- 
precious stones value, thousands. . 


Grinding and polishing wheels and stones 


Barite and witherite 
Boron materials: 
Crude natural borate s 
Oxide and acidſl ~~ ____ 
Cement thousand tons. . 


Chalk. 
gis ide e: clay products: 


Fuller's earth, chamotte, products 
Gf our s ced c eret 


Products: 
Refractory including nonclay brick? .. 


Nonrefractor //! 


Diamond: 
Gem, not set or strung 


Industrial - do____ 


Fertilizer materials:? 
Crude: 
Phosphatic. _ _ _ _ — thousand tons 
Potassic______~____________ - 
Manufactured: 


Nitrogenous, Na content 
Phosphatic, P205 content 
Potassic, K20 content 
Other, including mixed 


Graphite, natural -_——------------- 
Gypsum, calcined? . 


Iodine? JJ ↄðD ii ee 8 


See footnotes at end of table. 


1978 


749 
2,003 
707 
222, 820 
22,779 
1.739 
16,248 


330 
453 


9,324 
103 


4,688 


$143 
960 


86,062 
34,563 


11,316 


51,584 
3,530 


"$694 
$3,276 
979 
7,834 


199 
3,140 


112,784 
175,322 


609,600 
135,493 
22A 


14,382 


80 
94,754 


108,011 


1979 


44,414 
2,109 


$7 
$2,631 
424 
10,434 


595 
1,897 


140,820 
115,570 


444,018 
116,589 
91 


85,931 


40 
85,904 


120,346 


Principal sources, 1979 


All from West Germ 
United Kingdom 1, 820: "italy 1,100. 
All from West Germany. 


West Germany 2,300; Japan 549. 


Belgium-Luxembourg 1,254; Austria 600; 
ugoslavia 490. 


All from West Germany. 

Poland 7,269; Yugoslavia 2,305. 
Yugoslavia 92; United Kingdom 82. 
All from Italy. 


Cuba 5,000; U.S.S.R. 1,171. 


Italy 48; Yugoslavia 19. 
Japan 223; United Kingdom 31. 


France 8,114; Yugoslavia 270. 
Austria 37; Belgium-Luxembourg 19; 
Japan 16 


ub Germany 2,481; Italy 892; U.S.S.R. 


Belgium-Luxembourg $109; Switzerland 


$21. 
gases 266; West Germany 133; 
oslavia 105. 
Us .R. 29,163; Canada 2,549; Australia 


,446. 
Yugoslavia 7,607; West Germany 575. 


All from Netherlands. 

U.S.S.R. 3,010; France 535. 
U.S.S.R. 455; East Germany 220. 
Austria 2,660; France 893. 


Czechoslovakia 67,369. 

East Germany 12, 7 90; Czechoslovakia 
10,190; Austria 8, 582. 

Czechoslovakia 50, 292, Poland 18,831; 
East Germany 6, 314. 


Austria 26, v West Germany 6,491; East 
rmany 
Yugoslavia 699; Italy 641; West Germany 


West Germany $6. 
Belgium-Luxembourg $2,562. 

All from France. 

Yugoslavia T, 110 corey 1,520; West 


rmany 1,1 


U.S.S.R. 467; Algeria 58; Morocco 49. 
East Germany 918; U.S.S.R. 788. 


U.S.S.R. 93,566; Czechoslovakia 28,540; 
Austria 18,689. 

United States 52,628; Yugoslavia 32,899; 
U.S.S.R. 24,282. 

U.S.S.R. 234,351; East Germany 202,677. 

Yugoslavia 60, 225; U.S.S.R. 47,919. 

West Germany 82. 

East Germany 4 43,851; Romania 27,989; 
Austria 13 

All from U. S.S. R. 

Yugoslavia 155 Ta Czechoslovakia 15,248; 
Bulgaria 15,165. 

Czechoslovakia 83,581; Austria 11,532; 
Greece 9,147; U.S.S.R. 7,163. 
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Table 3.—Hungary: Imports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal sources, 1979 
NONMETALS —Continued 
Mica: 
Crude including waste and splittings _ _ _ _ 101 103 United Kingdom 97. 
Worked including agglomerated splittings r69 22 Switzerland 15; France 5. 
Pigments, mineral: Processed iron oxides _ _ — 3,099 3,147 West Germany 2,788; France 353. 
Precious and semiprecious stones, excluding 
diamond: 
Natural value, thousands 1858 5276 Switzerland $270. 
Synthetic do- $224 $270 Switzerland $193; France $33; West 
Germany $32. 
Pyrite? ecce ee Me 81,451 83,518 All from U.S.S.R. 
Salt! thousand tons 660 683 Romania 445; U. S. S. R. 120; Poland 80. 
Sodium and potassium compounds, n. e. s.: 
Caustic sda 94,918 35,270 Romania 24,573; West Germany 5,829; 
Poland 3,783. 
Caustic potash _____________-__- 1,629 1,642 East Germany 1,335; France 138. 
S -----------------—-—- 146,739 172,504 Bulgaria 119, 56; Romania 27 ,933; East 
Germany 13, 752. 


Stone, sand and gravel: 
Dimension stone: 


Crude and partly worked 5,652 yes 
Worked. — a ha 1,080 1,545 Italy 1,254; Austria 203. 
Dolomite, chiefly refractory-grade 3 15 75 All from West Germany. 
Gravel and crushed rock!! 240,414 209,971 Romania 121,354; Czechoslovakia 74,214. 
Quartz and quartzite |. 1,866 2,009 West Germany 1,524; Netherlands 461. 
Sand excluding metal-bearing? |... 121,913 120,458 Czechoslovakia 92,922; East Germany 
15,755; Austria 5,013. 
Sulfur: 
Elemental: 
Other than colloidal?__________-— 162,043 167,344 Poland 139,714; U.S.S. s A ,583. 
nee,, 73 57 West Germany 42; Ital 
Sulfuric acid 28,757 19,896 Poland 15, 6867 USS. R 4 210. 
e steatite, soaps tone 2, 977 2, 699 Austria 1, 557; Italy 1, 000. 
er: 
Crud mes 52.564 57,198 Czechoslovakia 11,856; Bulgaria 8,668; 
Yugoslavia 6,340. 
Slag, dross, similar waste, not 
metal- bearing 6 ET 
Oxides and hydroxides of strontium, 
magnesium, barium. - - ---------— 330 568 Greece 494; France 56. 
Halogens -------------------- 34 ee 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural]... 22 71 West Germany 68. 
Carbon black? !!! 20,368 19,050 U.S. S. R. 18,380; West Germany 440. 
Coal and briquets:? 
Anthracite and bituminous coal 
thousand tons 1,420 1,515 9 575; U. S. S. R. 493; Poland 
Briquets s do- 500 462 All from East German 
Coke and semicoke ?:? do- 1.227 1.270 U.S. S. R. 523; Crechoslovakià 291; 
Yugoslavia 167; Poland 160. 
Gas, naturalC¶lñ million cubic feet 43,613 96,1161 U.S.S.R. 89,098; Romania 7,063. 
Petroleum: 
Crude? ___ thousand 42-gallon barrels. _ 13,346 70,40 U.S.S.R. 62,301; Iraq 6,707. 
Refinery products: 
Gasoline? . do... 4,080 4482 U.S.S.R. 4,484. 
Kerosine?2s do. .. 1,806 2,049 U.S.S.R. 1,772; East Germany 56. 
Distillate fuel oil... do- 6,304 5,937 U. cR .R. 5, AE United Kingdom 83; East 
rm 
Residual fuel oil? |... do... 2,431 2558 U.S. S. R. 1 264. Austria 733; Romania 346. 
5 FFV do- 188 137 U. S. S. R. 41; Romania 33; Netherlands 23. 
er: 
Liquefied petroleum gas? 
do- 232 150 All from U. S. S. R. 
Mineral jelly and wax 
42-gallon barrels- 2,440 2,015 United Kingdom 968; West Germany 512; 
Netherlands 504. 
Nonlubricating oils _ _ do- m T All from Ja 
Petroleum coke |... do____ 7,018 6,622 Italy 5,379; est Germany 1,248. 
Bitumen and other residues 
do— 182 30 All from West Germany. 
Bituminous mixtures . do- 6,527 2, 448 France 1, 042; Austria 703; Sweden 400. 
Mineral tar and other coal-, petroleum, or 
gas-derived crude chemicals? CC 39,407 35,530 ur Lon West Germany 4,826; 
y 9,017, 


"Revised. NA Not available. 
lOwing to the lack of official borg data Pub aana by Hungary, this table should not be taken as a complete 
resentation of this country’s mineral mpr These data have been compiled from various sources, which include 
United Nations information, data publish the partner trade countries, and partial official trade sources of Hungary. 
Unless otherwise specified, data are compiled from official trade statistics of individual trading partners. 
20fficial trade statistics of Hungary. 
3Metallgesellschaft Aktiengesellschaft (Metallstatistik) Frankfurt am Main, West Germany. 
*Quarterly Bulletin of Steel Statistics for Europe, United Nations, New York. 
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COMMODITY REVIEW 


METALS 


Hungary has limited economic reserves of 
ore for a number of metals. These include 
aluminum, copper, gallium, iron, lead, man- 
ganese, molybdenum, vanadium, and a few 
other rare metals. Production of many met- 
als is not sufficient for domestic needs, and 
Hungary must rely on imports. Although 
prospecting for nonferrous metals was con- 
ducted in 1980, no significant finds were 
reported.’ 

Despite increased efforts to economize on 
the use of raw materials, the metallurgical 
industry is not endowed technologically for 
maximum processing of scrap, and there- 
fore Hungary exports large amounts of 
high-quality aluminum, copper, steel, and 
other metallic scrap. 

Aluminum.—Hungarian bauxite produc- 
tion ranks third in Europe and eighth in the 
world. Bauxite reserves are reportedly esti- 
mated at 200 million tons of 52% Al- Os, and 
are located in five regions at a depth of 100 
to 300 meters. Of bauxite production, 80% is 
processed domestically, and 20% is export- 
ed. 

Hungary occupies the 6th place in Europe 
and the 12th in the world in alumina 
production. However, in aluminum output 
Hungary is neither a European nor a world 
leader because metal producing electrolysis 
capacity is low and the pots are obsolete. 
Aluminum production methods are not effi- 
cient and have been termed environmental- 
ly objectionable. Also, metal refining tech- 
nology is not advanced, and semimanu- 
factures rank near the bottom of world 
market specifications.* 

Regarding new development, construc- 
tion was completed of the Ajka alumina 
plant and the Deaki Mine. The Ajka plant 
_was the aluminum industry’s biggest invest- 
ment project and is to increase the produc- 
tion of alumina by 80,000 tons annually. 
This goal is being gradually achieved. The 
Deaki Mine has an annual capacity of 
approximately 600,000 tons of bauxite. _ 

It was announced that the development of 
a new bauxite mine at Fenyofo is underway. 
The mine is to produce 1 million tons per 
year, and development time is expected to 
be 5 years. The mine is projected to reach its 
design capacity by 1988. In 1980, it was 
reported that Hungary purchased a fully 
automatic computer-controlled rolling mill 
installation from Japan’s Nissho-Iwai Co. 
Ltd. for the Szekesfehervar light metal 
works. The contract was valued at $11 


million, and the installation is scheduled to 
go into operation in 1981. Payment is to be 
made in part by delivery of 40,000 tons of 
aluminum products. Japanese engineers 
are to supervise the erection and test runs. 

As part of an administrative reorganiza- 
tion, three enterprises (Hodmezovasarhely, 
Balassagyarmat, and Zalaegerszeg), former- 
ly under local control, were put under the 
administration of the Hungarian Alumin- 
ium Corp., Magyar Aluminiumipari Troszt | 
(MAT). 

Hungary has only one secondary alumi- 
num smelter, the Qualital smelter, that 
produces approximately 20,000 tons of sec- 
ondary aluminum. Current scrap collection 
brings in approximately 25,000 tons per 
year, much of which is exported. A new 
shredder is to be installed at the Qualital 
smelter to improve performance. Exports of 
scrap are to be replaced by exports of alloy 
and foundry ingots. The sixth 5-year plan 
envisages a rise in the amount of aluminum 
scrap processed to 27,500 tons per year by 
1985. 

Future plans also call for a 40% to 50% 
increase in bauxite exploration drilling. 
New bauxite mines are to be opened to meet 
production targets. The newly explored de- 
posits at Nagyegyhaza, Bakonyoszlop, 
Iharkut, and Nyirad, containing high-grade 
bauxite, have substantial potential re- 
serves. 

Casting capacity is to be increased by 
3,000 tons per year upon the 1982 scheduled 
completion of the foundry at the Ajka plant. 
Construction is planned for a new alumi- 
num smelter with a capacity of 100,000 tons 
per year. Discussions are being conducted 
with U.S., Japanese, and French firms con- 
cerning the construction of the new smelter. 

Copper.—The Hungarian copper industry 
uses primarily imported raw materials. 
However, it is claimed that the Recsk cop- 
per deposit discovered in 1972 is one of the 
world's largest. In 1980, prospecting at the 
Recsk deposit was declared almost com- 
plete. The ore body is more than 3,000 feet 
below the surface, and the copper content is 
about 1%. Plans are to develop mining, 
concentrating, and smelting facilities, and 
negotiations are being conducted with for- 
eign firms to establish cooperative ventures 
for this development. Initial processing ca- 
pacity is planned to be approximately 2.5 
million tons of ore annually with eventual 
capacity to reach 5 million tons. 

Copper content of collected copper and 
copper alloy scrap amounts to approximate- 
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ly 15,000 tons per year. Processed scrap that 
is not exported is used by the Csepel metal- 
lurgical works except for about 1,000 tons 
that goes to a foundry at Mosonmagyaro- 
var. There has been an increase in foreign 
trade activity to provide for domestic copper 
requirements because of the closing in 1978, 
for stated environmental reasons, of a shaft 
furnace treating copper scrap at the Met- 
allochemia plant, a part of the Csepel 
works. 

Gallium.—In 1980, gallium output was to 
increase at the newly reconstructed Ajka 
alumina plant. Exports were predicted to be 
1.5 tons. 

Gold.—Hungary’s only gold mine at 
Recsk is being depleted. Plans are to in- 
crease production of metal from scrap. It 
was announced that a process has been 
patented in Hungary for obtaining gold 
from scrap. Using this process, it is said to 
be possible to recover 6 grams of gold from 1 
kilogram of scrap, and to recover gold of 
95% purity from complex alloys. Also, the 
Rubbish Collection Trust announced that 
one of its enterprises is to begin production 
of gold bars. 

Iron and Steel.—In 1980, production of 
iron ore, total pig iron, crude steel, and steel 
semimanufactures declined compared with 
the 1979 level. In 1980, labor productivity in 
the steel industry was quite low, being one- 
seventh of that in Japan.? 

In 1980, foreign trade turnover in steel 
declined by 17.5% with exports falling 17% 
and imports by 18.1%. The domestic price of 
iron and steel products rose by 28% to 29% 
for the year. The number of workers in the 
Steel industry declined to 76,351. The Csepel 
metallurgical works reported a serious la- 
bor shortage with an 1896 vacancy rate that 
jeopardized production.“ 

Domestic raw materials supply only a 
fraction of ferrous metallurgy require- 
ments. Imports provide all of the ferroman- 
ganese, almost all of the iron ore, and the 
majority of the coke. In 1980, the Martin 
process accounted for over 90% of steel 
production, and electric, the bulk of the 
remainder. Owing to insufficient production 
of high-quality steel, the machine building 
industry is forced to use imported steel even 
though the ferrous metallurgy industry ex- 
ports 30% of its products. Despite its need 
for advanced technology and equipment to 
upgrade the ferrous industry, Hungary is 
limited in what it can afford and must be 
highly selective in its development policy." 

The Rudabanya Mine supplies all of Hun- 
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gary's iron ore in the form of limonite and 
siderite. Ore is treated near the mine using 
magnetic separation and sintering. In an 
effort to boost iron ore production, tech- 
niques are being examined to recover the 
iron from bauxite. Consideration is also 
being given to other domestic iron ores 
neglected in the past because of their low 
iron content. 

During 1980, construction of the oxygen 
converter shops continued at the Lenin 
metallurgical works in Diosgyor and at the 
Danube ironworks in Dunaujvaros. The 
first converter at the Lenin works was 
commissioned in 1980. It is an 80-ton con- 
verter and has a rated annual capacity of 
100,000 tons. The converter at the Danube 
works is scheduled for commissioning in the 
second half of 1981. Also, finishing facilities 
are to be installed at the Lenin and Danube 
works. Two Japanese firms, Kobe Steel Ltd. 
and Nippon Kokan, K.K., have contracted 
to supply the Lenin works with an electric 
arc furnace with a rated output of 220,000 
tons per year, and with a continuous casting 
machine with a 350,000-ton-per-year capaci- 
ty. 
The present blast furnaces and steelmak- 
ing facilities at the Lenin works are not 
considered modern. The blast furnaces are 
small and obsolete and the open-hearth 
plant has been termed “uneconomical, obso- 
lete, and hazardous." As part of a renova- 
tion program, blast furnace No. 2 was re- 
built in 1980. Renovation of blast furnace 
No. 3, supplying approximately 55% of total 
output, was scheduled to begin in July 1980. 
Blast furnace No. 3 is to be expanded to 
provide 70% to 75% of plant output, and is 
to supply predominantly the new oxygen 
converter plant.!? 

At the Danube works a third continuous 
casting unit is to be built, and plans are to 
modernize the existing casting plant. A 
coking facility at the Danube works is 
scheduled for completion by 1985. 

Other development plans for the sixth 5- 
year plan call for the modernization of two 
blast furnaces at the Ozd metallurgical 
works and the construction of a new pipe 
mill at the Csepel metallurgical works. 

By 1985, crude steel production is pro- 
jected to reach 4.3 to 4.5 million tons per 
year, and rolled steel, 3.4 to 3.6 million tons 
per year. Investment in ferrous metallurgy 
is to be greater than during the fifth 5-year 
plan. Problems procuring coke and alloying 
materials are expected to persist into the 
sixth 5-year plan. 
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Lead and Zinc.—The mine output of lead 
and zinc rose slightly in 1980 as did concen- 
trate production. Production of lead concen- 
trate equaled 2,081 tons, and zinc concen- 
trate, 5,443 tons. 

In 1980, Hungary’s only major lead-zinc 
mine at Gyongyosoroszi in the Matra Moun- 
tains supplied 145,000 tons of lead and zinc 
ore. Lead and zinc production can increase 
because the copper deposits under develop- 
ment at Recsk contain economically recov- 
erable quantities of lead and zinc. 

At present, large metal imports are re- 
quired to meet lead and zinc consumption 
needs. Annual lead consumption is approx- 
imately 20,000 tons. The battery industry 
consumes about 60% of the lead supply and 
is also the major supplier of secondary lead. 
In conjunction with the campaign to in- 
crease secondary recovery, complaints were 
raised that automobile owners are still dis- 
carding their old batteries, and a trade-in 
system is to be established. Under optimum 
conditions it is estimated that 13,000 tons of 
lead in battery scrap could be collected 
annually. 

The major problem in scrap processing is 
the lack of a smelting facility. When the 
shaft furnace at the Metallochemia plant of 
the Csepel works was closed in 1978 for 
claimed environmental reasons, production 
of lead from battery scrap virtually ceased. 
The lead scrap is now exported. In 1980, 
approximately 10,000 tons of lead scrap was 
exported, 40% of which Hungary exported 
to the German Democratic Republic under 
an arrangement to have it smelted there. 
Besides the German Democratic Republic, 
Italy is a major European importer of Hun- 
garian lead scrap. The problem of process- 
ing battery scrap in the future is to be 
solved by either setting up a new smelting 
facility or by making further arrangements 
for processing abroad. 

Also, owing to low production and a 
subsequent lack of processing facilities, 
Hungary exports zinc concentrates and zinc 
scrap and meets consumption needs with 
imported metal. 

Manganese.—Hungary has substantial 
reserves of manganese ore, the majority of 
which is carbonated and a smaller percent- 
age oxidized. Carbonated manganese ore 
reserves are estimated at 100 million tons, 
but owing to a lack of processing capacity it 
can be extracted only in small quantities. 
Reserves of oxidized manganese ore are 
estimated at 25 to 30 million tons. This 
amount is deemed sufficient beyond the 
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year 2000. Despite production of oxidized 
manganese ore, Hungary, at present, pro- 
duces no ferromanganese. Annual consump- 
tion of ferromanganese is approximately 
50,000 tons, which is imported from both 
the non-market-economy countries and the 
market-economy countries. 


NONMETALS 


The demand for a number of nonmetallic 
minerals is satisfied by domestic produc- 
tion, and several of these minerals are 
exported. Industrially important deposits of 
nonmetallic minerals (bentonite, diatomite, 
illite, kaolin, perlite, zeolite, etc.), are con- 
centrated in the Tokaji Mountain area 
where 12 mines supply 13 types of minerals. 
In 1980, there were recorded production 
increases for bentonite and perlite and de- 
creases for cement, kaolin, and lime. 

Cement.—Cement production declined in 
1980 after years of steadily increasing pro- 
duction. It was reported that the Labatlan 
reinforced concrete works was enlarged, 
and production is expected to greatly in- 
crease. 

In conjunction with the policy of energy 
conservation, the cement plant under con- 
struction in Belapatfalva is to use the dry 
processing method. 

Diatomite.—The new diatomaceous earth 
calcination plant that was put into oper- 
ation in mid-1979 at Erdobenye in the 
Tokaji Mountain region is reported produc- 
ing 20,000 tons per year. 

Fertilizer Materials.—Less fertilizer was 
consumed in 1980 than in 1979, and there 
was not always the desired selection. De- 
mand for granular rather than powder form 
potassic and phosphatic fertilizers exceeded 
supply. It was stated that during the sixth 5- 
year plan there is no need for additional 
production capacities for nitrogenous fertil- 
izers because demand for additional fertiliz- 
er is to be provided by imports from the 
Soviet Union through the framework of a 
broadened agrochemical agreement. is How- 
ever, it has been deemed advisable to mod- 
ernize outdated superphosphate plants and 
to increase the selection of specialized fertil- 
izers. Demand is emerging for liquid chemi- 
cal fertilizers, but conversion to liquid fertil- 
izers has to be gradual because neither 
industry nor agriculture possesses the nec- 
essary equipment for production or applica- 
tion. 

The Pet nitrogen works is currently pro- 
ducing over half of Hungary’s fertilizer 
production, including almost three-fourths 
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of the country’s nitrogen fertilizer produc- 
tion. Approximately 4,500 persons are em- 
ployed at the Pet works. During the sixth 5- 
year plan, it is planned to construct an 


argon plant at the Pet nitrogen works that 


will make use of waste gases from the Pet 
works. By improving efficiency at the Pet 
works, urea production is expected to dou- 
ble, and there is to be a significant increase 
in fertilizer production. 

Limestone.—Limestone is one of the non- 
metallic minerals that Hungary is able to 
produce in quantities sufficient for domestic 
consumption and for export. Limestone 
quarrying has been conducted in the Trans- 
danubian Uplands, and the Mecsek, Cser- 
hat, and Bukk Mountain regions since an- 
cient times. The “red marble” limestone of 
the Gerecse Mountain region is a popular 
decorative building material. Freshwater 
limestone is quarried around Budapest as 
well as in the Gerecse Mountain region. 

Sand.—Almost all sand for Hungarian 
glassworks comes from the Fehervarcsurgo 
operation in the Transdanubian Uplands, 
and in 1980, there was a reported increase 
in glass sand production. Sand suitable for 
foundry use is in deposits in the Pannonian 
Basin. Sand and gravel for the construction 
industry is obtained from alluvial fans, 
river sediment, flood plains, and terraces. A 
significant amount is obtained from dredg- 
ing existing river channels. 

Zeolite.—Total zeolite resources are esti- 
mated at 100 million tons. A new zeolite 
plant with a production capacity of 10,000 to 
15,000 tons per year was recently built as 
part of the Mad enterprise. 


MINERAL FUELS 


Hungary's short supply of energy and the 
continuous rise in energy prices are consid- 
ered permanent facts. The country depends 
on imports of oil, natural gas, and electric 
power for over half of its energy needs. Coal 
is the only energy resource available in 
large quantities, and it is composed mainly 
of brown coal of low calorific value. Owing 
to the lowland nature of the country and 
the absence of fast rivers, possibilities for 
utilizing hydroelectric power are limited. 
During the 1980's, increasing electric ener- 
gy requirements are to be met in part by the 
new nuclear powerplant at Paks, by electric 
energy imports, and by expansion of brown 
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coal output. 

The expansion of brown coal output is 
planned to meet the fuel requirements of 
thermal powerplants. However, the putting 
into operation of the Bicske thermal 
powerplant that is to be supplied by the new 
mining operation at Many is to be delayed 
until the end of the 1980's. This delay is 
attributed to the reduced growth in energy 
needs because of the slowing down of eco- 
nomic growth. 

During the fifth 5-year plan, 32% of 
industrial investment was for projects in 
the energy sector (production of coal, hydro- 
carbons, and electric energy, processing of 
oil and gas, development of the distribution 
network, etc.). During the sixth 5-year plan, 
there is to be continued heavy investment 
to exploit the extensive, but generally low- 
quality coal deposits, to complete the nucle- 
ar power program, and to acquire technolo- 
gy and equipment for deep drilling and 
secondary recovery techniques for the limit- 
ed oil and natural gas deposits. 

During the sixth 5-year plan, total energy 
use is to increase by 2% annually in com- 
parison with the 3.3% rate of the last plan 
period, and electric energy consumption is 
to increase by 3.5% annually instead of the 
previous 4.9%. The projected growth in 
energy consumption is to be 0.6% to 0.7% 
for each 1% growth in the gross national 
product. The energy savings program for 
the sixth 5-year plan calls for substituting 
imported crude oil and petroleum products 
with domestic coal and natural gas. Owing 
to its participation in the construction of 
the Khmelnitskiy nuclear powerplant in 
the Soviet Union, Hungary is to begin 
receiving imports of electricity from this 
cooperative venture. 

Along with imports and fuel substitution, 
the energy savings program is to include 
modernizing technological processess in 
metallurgy to save coke, increasing motor 
vehicle inspections, individually metering 
dwelling units, improving building insula- 
tion, making more energy efficient appli- 
ances, etc. In addition, ways are being 
sought to make greater use of nonconven- 
tional energy sources such as solar, geother- 
mal waters, waste heat, and forest deadfall. 

The total energy balance for 1979 and 
1980 is shown in table 4. 
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Table 4.—Hungary: Primary energy balance for 1979 and 1980 
(Million tons of standard coal equivalent!) 
pe Crude oil N ] Hyd 
(lignite, rude oi atura ydro- 
Total : : 
; anthracite, an and electric 
Year purest bituminous), petroleum associated Fuelwood and other 
coke, and products gas power 
briquets 
1980: 
Production 26.4 14.5 3.0 8.2 0.7 ue 
Exports _____________ 3.1 .05 3.0 1 e — 
Imports 23.8 2.9 14.5 5.4 nS 1.0 
1 consumption 47.1 17.3 14.5 13.6 7 1.0 
Production ___________ 26.8 144 3.0 8.7 7 Se 
porte Sec 2.6 05 2.5 01 ties EN 
ee 24.6 2.8 17.5 3.6 zm 7 
Apparent consumption 48.8 17.1 18.0 12.3 7 7 


lOne ton of standard coal equivalent (SCE) 7, O00, 000 kilocalories. Conversion factors used are hard coal, 1.0; lignite 
and brown coal, 0.5; briquets 0.67; coke, 0.9; crude oil, 1.47; refinery products, 1.53; natural gas, 1.33 (per thousand cubic 
meters); manufactured gas, 0.6; and hydroelectric power, 0.125 (per thousand kilowatt-hours). 


Coal.—The coal mining industry reported 
overfulfillment of its targets for the 1976- 
1980 planning period. In the area of geologi- 
cal exploration, there were reported signifi- 
cant discoveries. of bituminous and brown 
coal. 

Four new mines are to be developed 
under the Eocene program; Hungary’s 
large-scale program to reduce foreign ener- 
gy dependency by developing domestic 
brown coal reserves. Two mines are to be 
opened in 1981, 1 year ahead of schedule. 
These are the Nagyegyhaza Mine, an esti- 
mated 55-million-ton brown coal field sched- 
uled to produce approximately 1.7 million 
tons of coal per year by 1985, and the 
Markus-Hegy Mine, proclaimed as Hun- 
garys most modern coal mine with an 
eventual capacity of 8,000 tons per day. The 
Markus-Hegy Mine, the first to begin pro- 
duction, is expected to produce 300,000 tons 
of brown coal in 1981 and 800,000 tons in 
1982. At the largest new mining site at 
Many, with an approximate 100-million-ton 
deposit, the scheduled start of production 
has been delayed an additional year. Pro- 
duction at Many from the seams closest to 
the surface is to begin in 1983. At the fourth 
new mine, the Lencse-Hegy II Mine, a 
revised plan has been enacted to begin 
production in 1982 instead of 1985. The 
Eocene program also calls for the renova- 
tion of the Balinka and Dudar Mines. 

In addition to development and renova- 
tion, attention is being given to the expan- 
sion of existing mines. For example, new 
benches are being brought into production 
at the Thorez surface mine, Hungary's larg- 
est coal mine. It is also planned to establish 
brown-coal-based coke and briquet man- 
ufacturing. 


The increasing cost of imported coking 
coal is said to impose an unbearable burden 
on domestic metallurgy, which relies on 
imports for a large percentage of its needs. 
The Lias program calls for the exploration 
of new liassic bituminous coal deposits. It is 
designed to increase domestic coking coal 
production in the Mecsek area, containing 
Hungary's only bituminous coal reserves. 
Coking coal production is planned to in- 
crease to 670,000 tons per year by 1986 and 
to 900,000 tons per year by 1990. The Lias 
program is closely connected to supplying 
coking coal for the planned expansion of the 
Danube metallurgical works. Even with 
increased deliveries from the Lias program, 
the Danube works will require large 
amounts of imported coking coal. 

In 1980, personnel in coal mining decreas- 
ed to 78,000 workers. A labor problem exists 
because it is difficult to attract young peo- 
ple to this profession, and there is a high 
rate of attrition for workers. Absenteeism is 
also a problem at mines. This has forced 
coal miners to put in extra days to achieve 
targeted production. 

In 1981, the Coal Mining Trust is to be 
abolished and the enterprises are to be 
declared independent. The Trust's functions 
are to be assumed by the Coal Mining 
Coordination Center and the Coal Mining 
Management Council. The Coordination 
Center, among its other duties, is to assist in 
technical development and standardization. 
Enterprises operating under the Coordina- 
tion Center include the Dorog, Mecsek, 
Borsod, Matraalja, Veszprem, Oroszlany, 
Tatabanya, and Nograd coal mining enter- 
prises, and the Mining Supply enterprise. 

The other new organization, the Manage- 
ment Council, is to assume some of the 
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managerial responsibilities of the Trust. 
The Management Council, which is to be 
headed by a chairman, is to contain the 
directors of the coal mining enterprises and 
is to include the chairman of the Coordina- 
tion Center, who is to have advisory rights. 
The Management Council is to be given the 
responsibility for coordinating at the sector 
level all long-term, medium-term, and an- 
nual plans for the coal mining industry. 

Natural Gas.—Efforts are to be made 
during the sixth 5-year plan to maintain 
natural gas production at the 1980 level. As 
of January 1, 1980, natural gas reserves 
were estimated at 115 billion cubic meters. 
Although Hungary's position regarding 
natural gas production is more favorable 
than it is for crude oil, the country is still 
dependent on imports. The Soviet Union is 
the major supplier with deliveries in 1980 of 
approximately 3.8 billion cubic meters. 
Hungary also receives 200 million cubic 
meters of natural gas annually from Roma- 
nia under the provisions of a long-term 
contract that expires in 1983. 

Maintaining current production levels 
will become more difficult as present re- 
serves become depleted. In 1981, production 
of natural gas is projected to decline at 
Hungary’s largest producing Algyo Field. 
Increased efforts are being made to use 
natural gas reserves rich in inert gas of 
which there is a substantial volume. Start- 
ing in 1983, production is to begin of an 
additional 500 million cubic meters of natu- 
ral gas with high inert gas content for use 
in the Tisza thermal powerplant. 

In order to accommodate imports and to 
avert shortages during peak usage periods, 
more storage capacity must be made avail- 
able. Underground gas storage facilities at 
Hajduszoboszlo and Kardoskut were sched- 
uled to begin operation by 1980. There is 
also a need for increased domestic gas 
transport capacity. 

Regarding international gas transport, 
plans are to increase the capacity of the 
Brotherhood pipeline to enable the U.S.S.R. 
to ship gas directly to Yugoslavia. At pres- 
ent, Hungary delivers gas from its own 
fields to Yugoslavia and is then compensat- 
ed for these deliveries by the U.S.S.R. 

Nonconventional Energy.— Nonconven- 
tional energy production is being introduc- 
ed. Hungary has abundant geothermal wa- 
ters that are considered an energy source 
for auxiliary usages. In 1979, nonelectric 
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uses for geothermal waters were estimated 
at 300 thermal megawatts for space heating 
and 370 thermal megawatts in agriculture. 
In Szeged, 10,000 apartments are heated by 
thermal water that is then pumped back 
into the wells to prevent exhaustion of the 
deposits. 

Wind power is also being used. Hungary’s 
largest wind-powered well was put into 
operation at the Mezofalva agricultural 
complex. It yields 40 liters of water per 
minute and has a reserve to hold water for 4 
to 5 windless days. The Mezofalva complex 
has set up a plant to manufacture this wind- 
powered equipment. Solar power is not 
planned to play a significant role until 
better technical and economic solutions are 
developed. 

Nuclear Power.—Nuclear power is stated 
to be a necessity owing to a lack of other 
alternatives. Also, domestic uranium ore 
deposits present favorable conditions for 
nuclear energy development. The first nu- 
clear powerplant at Paks is to be equipped 
with four 440-megawatt reactors. The first 
440-megawatt reactor is scheduled to go into 
operation in 1981, and the three others are 
to be installed by the mid-1980’s. Equipment 
for the Paks nuclear powerplant is being 


supplied primarily by the Soviet Union 


along with other CMEA countries. Follow- 
ing the installation of the foun 440-mega- 
watt reactors, plans are to install several 
1,000-megawatt reactors. 

Claims are being made that the safety 
measures included in the design of the Paks 
nuclear powerplant will preclude any acci- 
dents. Also, Hungary has developed a proc- 
ess for waste disposal that it states can 
greatly reduce transport and storage costs. 

In addition to developing domestic nucle- 
ar power, Hungary is participating in the 
construction of the Khmelnitskiy nuclear 
powerplant in the Soviet Union. The 
Khmelnitskiy powerplant is to begin sup- 
plying Hungary with electricity by the mid- 

8. 


1980 


Reportedly, Hungary mines uranium in 
quantities large enough to serve industrial 
purposes. Uranium ore mined in the 
Mecsek region is described as primarily 
pitchblende and uranite with other second- 
ary uranium ores. Regarding future produc- 
tion, in an article published in Hungary’s 
national daily newspaper “Nepszabadsag,” 
on January 18, 1981, the State Secretary for 
the Ministry of Industry, Laszlo Kapolyi, 
stated that uranium ore production cannot 
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be increased.“ 

Petroleum.—During 1980, crude oil pro- 
duction increased slightly, and efforts are to 
be made during the sixth 5-year plan to 
maintain crude oil production at its 1980 
level. Intensive exploration is needed to 
accomplish this as current reserves are 
becoming depleted. In 1981, there is to be an 
expected decrease in crude oil output at the 
Algyo Fields of approximately 64,000 tons. 10 
Pressure in the wells is dropping, and there 
is an increasing amount of water. The Algyo 
Fields currently account for approximately 
75% of domestic crude oil production and in 
1985 are to still account for 65%. At pres- 
ent, 1,600 persons are employed in the 
Algyo Fields in the production of oil and 
natural gas. In an effort to utilize all 
hydrocarbon resources, in 1980 detailed ex- 
ploration was conducted to determine fu- 
ture use of oil shale deposits discovered in 
Transdanubia in 1972. 

In 1980, construction was completed of 
the first phase of the Tisza oil refinery with 
a capacity of three million tons per year. 
During the sixth 5-year plan, construction is 
planned of a 1-million-ton-per-year catalytic 
cracking plant at the Szazhalombatta refin- 
ery. Production is scheduled to begin in 
1984. A $50 million contract for this project 
has been awarded to France’s Procofrance 
S.A. Construction of this plant is part of a 
strategy to replace fuel oil with coal and to 
instead produce the lighter petroleum prod- 
ucts. 

In 1980, a 40.4-mile long, 6-inch diameter 
crude line from Kiskunhalas to Baja was 
scheduled for completion. Oil transport and 
storage capacity are considered sufficient, 
and during the sixth 5-year plan, no addi- 
tional oil pipeline construction is envisaged. 
Oil storage capacity, which increased from 
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a 25-day supply in 1975 to a 28-day supply in 
1980, is now considered adequate to satisfy 
seasonal demand. 

Approximately 20% of Hungary’s crude 
oil requirements are met by domestic pro- 
duction. The Soviet Union is Hungary’s 
chief oil supplier and in 1980 was scheduled 
to deliver 7.5 million tons of crude oil. In 
negotiations with the Soviet Union, Hun- 
gary's aim is to maintain and, if possible, to 
expand imports. Imports of oil from the 
market-economy countries are to be held to 
the necessary minimum. 


lForeign mineral specialist, Branch of Foreign Data. 

?The commercial and noncommercial rates of exchange 
for the Hungarian forint (Ft) have been undergoi 
periodic reevaluations. These rates have been adjusted 
monthly although more frequent changes are envisaged. 
Hungary states its future goal is to have a unified 
exchange rate. The exchange rate for the forint as of Aug. 
28, 1981, quoted by the National Bank of Hungary was, 
noncommercial—Ft32.63=US$1 (buying), Ft32.(0— US$1 
(selling); commercial—Ft35.57 = US$1 (buying) Ft35.64 = 
US$1 (selling). 

Hungarian Trade Union News, Budapest. No. 7, 1980, 


p. 10. 
5 Pocket Book of Hungary, Budapest. 1981, p. 
1 


U.S. Department of Commerce, International Trade 
Administration. U. S.-Hungarian Trade Trends, 1980. 
March 1981, p. 16. 

The Journal of Commerce, New York. Jan. 22, 1981, p. 6. 

5CMEA - Council for Mutual Economic Assistance. Its 
current members include Bulgaria, Cuba, Czechoslovakia, 
the German Democratic 8 Hungary, rongona, 
Poland, Romania, the U.S.S.R., and Vietnam. Yugoslavia 
has associate status with limi participation, but is 
normally not included for statistical purposes. 

Külkereskedelmi statisztikai évkönyv, 1980 (Foreign 
Trade Statistical Yearbook), Budapest. 1981, p.125. 

"Mining Annual Review, London. June 1981, p. 600. 

1 (Mining), Budapest. No. 9, September 1980, 


pp. | 
?Kohaszat (Metallurgy), Budapest. Nos. 3-4, March-April 
1980, pp. 100-103. 
10Pages 124-126 of work cited in footnote 9. 
11Work cited in footnote 8. 
1 Pages 119-123 of work cited in footnote 9. 
Magyar M (Hungarian Agriculture), Bud- 
apest. No. 13, Mar. 26, 1980, p. 4. E 
ar Kemikusok Lapja (Hungarian Chemists' Jour- 
nal). No. 1, 1980, pp. 1-9. 
14Mining Journal, London. Jan. 16, 1981, p. 40. 
Glueckauf, Essen. No. 1, 1981, p. 30. 
15Nepszabadsag, Budapest. Jan. 18, 1981, p. 5. 
léNepszabadsag, Budapest. Mar. 29, 1981, p. 5. 
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The Mineral Industry of 
Iceland 


By Joseph B. Huvos! 


Although Iceland has no significant min- 
eral resources, there is an abundance of 
hydroelectric and geothermal power that 
supports energy-intensive industries for the 
processing of imported raw materials. The 
mineral and mineral-related industries’ 
chief contributions to the national economy 
continued to be inexpensive hydroelectric 
power, geothermal energy, aluminum, fer- 
roalloys, and some nonmetallic minerals. 

In 1980, the Icelandic economy had both a 
low rate of growth (1%) and a high rate of 
inflation (48%); consequently, on January 1, 
1981, a new krona, the unit of currency, was 


introduced, its value being equal to 100 old 
kronas. The gross national product was $2.7 
billion? Average unemployment for the 
year was only 0.4%. 

Noteworthy events included the commis- 
sioning of Icelandic Alloys Ltd.’s second 
ferrosilicon furnace; a shortage of electric 
power due to a lack of rain and snow; an 
eruption of a volcano, causing disruption in 
diatomite production; and completion of 
feasibility studies for a third ferroalloy 
furnace, a magnesium plant, and an oil 
refinery. 


PRODUCTION 


Production of mineral commodities for 


the years 1976-80 1s shown in table 1. 


Table 1.—Iceland: Production of mineral commodities! 


. Commodity and unit of measure 1976 1977 1978 1979 1980P 

Aluminum metal, primar metric tons. . 65,300 14,245 73,800 12,145 73,111 
Cement, hydraulic. |... thousand metric tons. _ 145 139 134 127 122 
Diatom ite metric tons - 222, 699 220,985 20,020 21,288 18,150 
Iron and steel ferroalloys: Ferrosilicon _ _ _ _ _ do- a Mm De 15,000 25,309 
Nitrogen: N content of ammonia“ |... ..... do ... 8,000 6,000 1,000 7,000 7,000 
Püumice ß do- 21,529 27,586 8,491 24,462 36,000 
J); uoc n UL IE Nu E Mu LE do- S "p LaL "S 53 
Sand and gravel: 

Calcareous |... .- thousand cubic meters. . 105 111 107 180 109 

Basaltic __-______________ cubic meters 7,200 A 10,800 6,200 4,900 

Other — thousand metric tons 1500 430 410 NA NA 
Stone: 

Crushed and broken do... 28 30 28 25 24 

SCONE luco uo eom. iL do... 93 100 85 110 *95 

Silica dust metric tons NA NA NA 4,400 4,400 

“Estimated. Preliminary. "Revised. NA Not available. 


1Table includes data available through Sept. 3, 1981. 
?Data represents exports. 
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TRADE 


In 1978 and 1979 there was no significant trade. Iceland's mineral trade in 1978 and 
change in Iceland's modest foreign mineral 1979 is shown in tables 2 and 3. 


Table 2.—Iceland: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal destinations, 1979 
METALS 
Aluminum metal including alloys, unwrought 77,349 776,225 United Kingdom 20,219; West Germany 18,892; 
Switzerland 18, 679. 
Iron and steel metal: 
SCraD-e ee a eet es 8,842 3,343 Denmark 2,123. 
Ferrosiliſonn -- 12,539 United Kingdom 6,008; Poland 3,320; West 
Germany 2,409. 
Other nonferrous metals including alloys, 
C)) ⁵ E 407 365 Netherlands 211. 
NONMETALS 
Diatom ite 20,020 21.288 West Germany 5,762; France 3,238; United 
Kingdom 2,148. 
p ne ne Eee aL 8,497 24,462 Denmark 20,667. 
Other: Crude, natural 45 ee 


Table 3.—Iceland: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 
á sen Other (principal) 
METALS 
Aluminum: 
Alumina ___________________ 141,907 142,465 NA Australia 142,461. 
Metal including alloys: 
Unwrought______________~_ 77 133 ME United 201. Wen 126. 
Semimanufactures 826 1,039 16 Norway 281; West Germany 220; 
Switzerland 144 
Chromium oxides and hydroxides _ _ _ _ _ _ 3 NA NA NA 
Copper metal including alloys, 
semimanufactures. ------------- 156 160 NA West Germany 58. 
Iron and steel: 
8 one concentrate ar 8,700 -- All from Norway. 
eta 
Pig iron, ferroalloys, powder, shot _ 134 tt 
Steel, primary form 417 542 -- Norway 499. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections —_ 20,665 21,031 NA DONA 12,024; 5 Ki 
West Germany 1, 6. 
Universals, plates, sheets. 14.446 13,348 NA West Germany 3,865; igi um- 
Luxembourg 2, 869, Sweden 1.829. 
Hoop and stritt 320 337 a NA. 
Rails and accessories 17 =e 
Wire ue oct 282 196 NA NA. 
Tubes, pipes, fittings ------ 7,453 8,260 NEAN West Germany 3,061; Netherlands 
1,290; United Kingdom 1,245. 
Lead: 
Oxides — eL i 25 NA NA NA. 
Metal including alloys: 
nwrought______________~- 40 163 2c Denmark 160. 
Semimanufactures __________ 1 45 -- Denmark 5. 
Mercur7/ 76- pound flasks_ _ 6 NA NA NA. 
Nickel metal including alloys, all forms .. . 2 8 


Platinum- group metals including 
alloys, unwrought and partly 


wroughhgt value, thousands. $125 $163 NA NA. 
Silver metal including alloys, unwrought 
and partly wrouggnt do_ $318 $263 NA Wiest Germany $153. 
Tin metal including alloys, unwrought ‘and 
semimanufactures______________ 8 TR 
Titanium oxides _---------------- 532 NA NA NA. 
Tungsten metal including alloys, all forms 
kilograms.. _ 100 cs 
Zinc: 
Oxides jo ... duce 14 NA NA NA. 


See footnotes at end of table. 
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Table 3.—Iceland: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
: ned Other (principal) 
METALS —Continued 
Zinc —Continued 
Metal including alloys: 
lue powder, 5 — 
Unwroughngnt 143 ms 
Semimanufactures _________ _ 10 ism 
Other 
Ores and concentrates... — a 2 NA NA. 
Oxides, hydroxides, peroxides 5 967 300 United Kingdom 297; Norway 262; 
West Germany 84. 
Base metals including alloys, all forms 1 ee 
NONMETALS 
Abrasives, n.e.s.: 
Natur“ 28 NA NA NA. 
Grinding and polishing wheels and 
rr ( tie 27 17 NA NA. 
Asbestos, ceru le 11 NA NA NA. 
Barite and witherite 21 NA NA NA. 
ron material 1 NA NA NA. 
CA ²˙⁰ AAA 8 15,687 19,876 ase All from Denmark. 
Chal uuo ees eee 288 NA NA NA. 
Clays and clay products: 
rude clayanss 298 1392 NA NA. 
Products: 
Refractory including nonclay brick 1,755 1,643 ass pales Kin dom 544; Denmark 424; 
rance 400. 
Nonrefractory - - ----------- 1,047 931 he 1 Germany 330; Italy 212; Sweden 
Cryolite and chiolite.. ..... ----—- 500 225.926 NA Norway 25,375. 
Diamond, all grades value 181,279 SS 
Diatomite and other infusorial earth _ — _ — 34 NA NA NA. 
Fertilizer materials: 
Crude. — ue eR EE 10 dee 
Manufactured: 
Phosphatic __________-___- - 1,894 _. All from Denmark. 
Potassic - - -- -----------—-- 5,801 5,673 -- Belgium-Luxembourg 3,500; East 
Germany 2,172. 
Other including mixed |... 30,239 85,410 2% 9 21,023; Netherlands 7,653; 
nisia 3, 
Ammoniaaaanndnn 3,015 NA NA NA. 
1 and plasterss _ 7,481 NA NA NA. 
li!!! i en EE d 942 890 -- United Kingdom 562. 
Mica, all forms :- 14 NA NA NA. 
ents, mineral including processed 
Iron oxides 42 NA NA NA. 
Precious and semiprecious stones except 
diamond - - - ------------ value 181,618 ais 
Salt and brine... 2 --- 56,997 49,242 PE pen 25,116; Tunisia 21,053. 
Sodium and potassium compounds, n.e.s .. - 546 NA NA A. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 54 NA NA NA. 
orked — nnum 86 69 NA Italy 60 
Dolomite, iaip dac iio TO MOT grade 76 NA NA NA. 
ravel and crushed rock... 417 NA NA NA. 
ee pein tah 3 TO ETE 60 NA NA NA. 
artz and quartzite 73 NA NA NA. 
nd. exclu ing 55 qp 271 NA NA NA. 
OCs te Oo ek eee 1,037 4,252 
Sulfur, all ſormwm 732 NA NA NA. 
Talc, steatite, soapstone, pyrophyllite _ _ _ 105 NA NA NA. 
er: 
Cruüud&c o he ĩðͤ ed eds 7 3,242 NA Norway 3,056. 
Oxides, hydroxides, peroxides of stron- 
tium, magnesium, barium mm 18 NA NA NA. 
Building materials of as halt, asbestos 
and fiber cements, unfired 
nonmetalçlsss „ 457 1.074 NA West Germany 570; Austria 227. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natura 1 ion 
Coal and briquets: 
Anthracite. _---------------- 156 9,833 EE Poland 8,988; United Kingdom 845. 
Bituminous coal, lignite, peat including 
briquettsss 69 37 eu United Kingdom 12. 
Coke and semicokke - - - — 50 11,904 -- Norway 7,212; United Kingdom 4,606. 


See footnotes at end of table. 


444 


MINERALS YEARBOOK, 1980 


Table 3.—Iceland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
d 8 Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels. _ 834 834 -— U.S.S.R. 642; Portugal 157; 
Netherlands 22. 
Keros ine do... 682 498 =e Netherlands 256; Belgium- 
Luxembourg 92; Norway 52; 
Nigeria 50. 
Distillate fuel olli do- 2,252 2,306 ae U.S.S.R. 1,266; Portugal 346; 
Netherlands 284. 
Residual fuel oil do. .. 164 1,075 NA U.S.S.R. 863; Netherlands 136; 
Belgium-Luxembourg 62. 
Lubricants... s do- 46 62 NA United Kingdom 43; Belgium- 
Luxembourg 12. 
1 jelly and wax ______ do— 4 5 NA United Kingdom 2: West Germany 2. 
er: 
Liquefied petroleum gas do- 10 11 8 Netherlands 10. 
Pitch coke ---------- do- 28 1 = Mainly from West Germany. 
Bitumen, petroleum coke _do_ _ —_ NA 68 he United Kingdom 36; Belgium- 
Luxembourg 16; Norway 15. 
Unspecified. |... do... 2 4 NA NA. 
Mineral tar and other coal. petroleum-, 
and gas-derived crude chemicals 266 NA NA NA. 
"Revised. NA Not available. 
! May include magnesite, dolomite, graphite. 
?May include quartz, mica, feldspar, fluorspar. 
COMMODITY REVIEW 


METALS 


Aluminum.—According to an allegation 
by the Icelandic Government, Swiss Alu- 
minium Ltd. (Alusuisse) has over a period of 
7 years withheld profits amounting to $60 
million from its subsidiary, Icelandic Alu- 
minum Co. Ltd. (ISAL), which would other- 
wise have been subject to a tax by the 
Icelandic authorities. This was done, the 
statement alleged, by Alusuisse’s selling 
alumina to the ISAL smelter from the Gove 
deposit in Australia (which is owned by 
Alusuisse) at excessive prices. Alusuisse 
claimed the allegations were the result of a 
misunderstanding, and discussions were in- 
itiated to settle the differences. Another 
point of difference between the two parties 
was the price of electricity supplied on 
contract by Icelandic authorities to the 
aluminum smelter. 

Iceland’s only aluminum smelter, located 
at Straumsvik, south of Reykjavik, was 
operated by ISAL, a wholly owned subsid- 
iary of Alusuisse. The 75,000-ton plant was 
supplied with power by the National Power 
Co. of Iceland, jointly owned by the Govern- 
ment and the city of Reykjavik. Production 
of aluminum increased slightly, from 72,000 
tons in 1979 to 73,000 tons in 1980. 

Ferroalloys.—In 1980, Icelandic Alloys 


Ltd. continued production at its first ferro- 
silicon furnace, completed the previous year 
in Grundartangi, north of Reykjavik. Al- 
though there were temporary shortages of 
electric power and cooling water, 25,309 
tons of ferrosilicon was produced. 

A contract was concluded to sell the 
plant’s flue dust to the State cement plant 
to be used as an additive in cement. In 1980, 
4,400 tons of silica dust pellets was sold. 

A feasibility study was completed for a 
third ferrosilicon furnace at Grundartangi. 
However, in view of the power situation, the 
company’s board of directors decided to 
postpone the project for at least 1 year. 
Icelandic Alloys Ltd. is jointly owned by the 
Icelandic Government (55%) and Elkem 
Spigerverket AS of Norway (45%). At pre- 
sent, the equipment consists of two 30- 
megawatt semiopen rotary Elkem furnaces. 

Magnesium.—It was reported that Ice- 
land’s Ministry of Energy and Industry was 
completing a feasibility study to build a 
magnesium smelter based on seawater and 
domestic hydropower. Such an industry 
would be completely independent of foreign 
raw materials. 


NONMETALS 


Diatomite.—An alert was ordered at the 
Lake Myvatn diatomite plant at Lake My- 
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vatn when, for the third time in 1980, lava 
erupted in the area, near Krafla, not far 
from the plant. The diatomite plant, the 
only one in the world to be operated by 
geothermal steam, was not damaged by the 
eruption. Diatomite is recovered from Lake 
Myvatn. The plant is a joint enterprise of 
the Icelandic Government and of Johns- 
Manville Corp. of the United States. 

Pumice.—In 1980, Jardefnaidnadur, a 
south Iceland enterprise, shipped about 
36,000 tons of pumice to Denmark. In 1981, 
exports are to be increased substantially. 
Pumice, used mainly as an additive for 
lightweight concrete, is recovered on the 
slopes of the volcano Mount Hekla, where it 
has accumulated by repeated eruptions of 
the volcano. Production during the warm 
season from March to fall is stored in 
Thorlákshófn, a small fishing port south- 
east of Reykjavik. 


MINERAL FUELS 


Hydroelectric Power.—In September the 
Minister of Energy and Industry inaugurat- 
ed a newly finished 160-kilometer-long pow- 
er supply line connecting Arnafjordur 
(northwest-Iceland) to Hrutarfjórdur (south- 
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east of Arnafjórdur), and to the central area 
of southern Iceland where the large hydro- 
power plants are located. This will elimi- 
nate use of diesel powerplants in the 
Arnafjórdur region, where geothermal heat 
is scarce. 

During 1980, there was a 36% shortage of 
electric power due to a lack of precipitation. 
Power-intensive industries such as alumi- 
num, ferroalloys, and diatomite had to cur- 
tail production. However by yearend, it was 
reported that the water level in Lake Thor- 
isvatn, the main reservoir of the National 
Power Co. in the south, was nearing nor- 
mal. 

Petroleum.—A study was sponsored by 
Iceland's Fish Industries Fund on the feasi- 
bility of an oil refinery in Iceland. The 
refinery could have a throughput of up to 
100,000 tons per year. Conclusions of the 
study were not released. 

Iceland has no oil refinery and imports 
petroleum products, mostly from the Soviet 
Union. 


1 Physical scientist, Branch of Foreign Data. 
ere necessary, values have been converted from the 
old Icelandic krona (Ikr) to U.S. dollars at the rate of 
Ikr480 = US$1.00. 
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The Mineral Industry of India 


By Gordon L. Kinney’ and Francis E. Shafer? 


The Indian economy had a rather good 
year overall despite continuing problems in 
the energy and transportation sectors. 
Gross national product (GNP) recorded an 
8% increase during fiscal year 1980-815 (at 
constant 1970 prices). GNP at current prices 
was $165 billion* compared with $135 billion 
in fiscal year 1979-80. The improvement was 
mainly because the critically important In- 
dian agricultural sector made a strong re- 
covery in 1980-81 from the effects of one of 
. the century's worst monsoons the previous 
year. | 
Industrial production, which declined 
1.4% in fiscal year 1979-80, increased 3% 
during the year. Most of the growth came 
after July 1980 following modest improve- 
ments in the coal, electric power, and trans- 
portation sectors. The planned industrial 
increase of 8% set in the sixth 5-year plan 
was not met. Major industries registering 
production declines during fiscal year 1980- 
81 included aluminum, cement, nitrogenous 
fertilizer, steel, and zinc.5 

Although India was an important produc- 
er and consumer of many mineral products, 
its per capita consumption, because of its 
large population, was one of the lowest of 
any major nation. Per capita steel consump- 
tion, for instance, was about 14 kilograms 
compared with the world average of around 
165 kilograms per year. The Indian per 
capita energy consumption was 200 kilo- 
grams of coal equivalent compared with the 
world average of 2,050 kilograms and the 
U.S. usage of nearly 12,000 kilograms per 
year. Value of mineral production has in- 
creased at a rate of 5% per year since 1970. 

After a 5-year period of stagnation at 
around 100 million tons, coal production 
rose encouragingly and in turn stimulated 
thermal power output. The monsoon also 
helped the hydroelectric output after the 
drought conditions had curtailed that sec- 
tor’s output in fiscal year 1979-80. Other 


industries that registered improved per- 
formance were electronics, automotive 
equipment, machine tools, tractors, paper, 
cotton textiles, and railroad rolling stock. 
Most industries, however, continue to be 
afflicted by labor problems, power short- 
ages, and transportation constraints, as 
well as difficulties associated with obsolete 
plants and equipment. The poor per- 
formance of the Indian railroad system was 
a serious impediment to all industries. 

The labor situation improved a great deal 
during 1980 but was still a major factor in 
the industrial economy. Employee-days lost 
as a result of labor disputes declined from 
about 44 million in 1979 to 13 million in 
1980. However, labor unrest—slowdowns, 
work-to-rule, and similar actions—con- 
tinued to be a major hindrance to industrial 
production, particularly affecting key sec- 
tors such as railways, coal, power, petrole- 
um, and banking. With no relief from infla- 
tion in sight in 1981, worker demands for 
higher wages will continue. 

Much of India’s heavy industry was own- 
ed by the Central Government. Perform- 
ance of these Central Government public 
sector corporations continued to deterio- 
rate, with losses almost doubling to $93 
million in fiscal year 1979-80 as against $50 
million the previous year. Overall perform- 
ance statistics were not available for fiscal 
year 1980-81. However, the Indian press 
indicated that the Steel Authority of India 
Ltd. (SAIL) alone would suffer its heaviest 
ever loss in 1980-81, possibly more than the 
whole public sector loss in 1979-80.¢ 

Power generation increased about 6% in 
1980-81 as against a 2% increase the previ- 
ous year, but serious power shortages con- 
tinued in several States. The overall nation- 
al supply-demand gap rose 2% to about 14% 
in 1980-81. Rajasthan and Tamil Nadu face 
the most serious shortages, and marginal 
power cuts continued in Maharashtra, 
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Gujarat, Karnataka, Madhya Pradesh, 
Haryana, and Punjab. There was recent 
improvement in power supplies to heavily 
industrial West Bengal and Bihar, but these 
States continued to operate under chronic 
shortages. A reliable power supply will be a 
key factor in the improving performance of 
the coal and steel sectors. 

Thermal power capacity utilization, 
which declined from 56% in fiscal year 
1976-77 to 45% in 1979-80, has reportedly 
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improved to 48% in 1980-81. The India 
Government planned to invest $90 billion in 
the electric power industry during the next 
15 years. Generating capacity reportedly 
was to be increased from the present 30,000 
megawatts to 100,000 megawatts by 1995. It 
remains to be seen if such an ambitious 
construction program can be accomplished, 
even with concessional loans from foreign 
countries and international financial orga- 
nizations. 


PRODUCTION 


India was a major world producer of a 
number of important minerals. Of the mar- 
ket economy countries, it was the principal 
producer of sheet mica; second only to the 
United States in ammonia for nitrogen 
fertilizer; third in garnet, kyanite, and the 
rare earths; and fourth in barite and zirco- 
nium. In addition, India was in the top nine 
producers of several other minerals includ- 
ing iron ore, chromite, manganese, cement, 
and magnesite. 

The output of chromite and iron ore, key 
inputs into India’s steel industry as well as 
major export commodities registered only 
marginal gains in 1980. Barite production 
declined significantly, and manganese ore 
dropped owing largely to a fall in export 
demand. Steel production, with strong sup- 
port from the mini-steel plants, just man- 
aged to exceed the 1979 output. Despite 
chronic shortages of power, aluminum man- 
ufactures managed a slight increase in over- 
all production with most of the gain coming 
in the fourth quarter of 1980. Production of 
the other nonferrous industries was mixed. 
Lead and blister copper made sound in- 
creases. Zinc suffered severely from the 
power constraints and labor problems that 
held capacity utilization to about 50%. 

The total value of mineral production 


during 1979 was $2.12 billion and was esti- 
mated at $2.68 billion, an alltime high, in 
1980. The minehead value of nonfuel miner- 
al production in 1980 was $450 million, 
slightly lower than the $463 million record- 
ed in 1979. 

Mineral output in India can be quite 
seasonal owing to the monsoon condition’s 
effect on manual mining operations and on 
the transportation system. In the good 
weather months of February and March 
1980, the combined value of mineral produc- 
tion was $448 million. Solid fuels accounted 
for 69%; petroleum and natural gas, 15%; 
metallic minerals, 10%; and nonmetallic - 
minerals, 6% of the total value. 

Of India’s 30 States and territories, Bihar 
occupied the leading position with 34% of 
total value, followed by Madhya Pradesh 
17%, West Bengal 13%, Gujarat 6%, And- 
hra Pradesh 4.8%, and Orissa 4.2%. Value 
of petroleum from the offshore Bombay 
High has been climbing steadily since 1977 
to a solid fourth place after West Bengal 
with 9.6% of the total January and Febru- 
ary value. Continuing development of the 
offshore area for oil and natural gas will 
probably put Bombay High (BH) first in 
economic importance within 5 years. 


Table 1.—India: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980P 
METALS 
Aluminum: 
Bauxite, gross weight _ _ _ _ _ thousand tons. . T1,449 11,519 1,663 1,934 1,740 
Alumina, gross weint do... 442 1387 480 493 €500 
Metal, primary- - - - - -- ---- ---—---—-——- 209,549 179,000 213,729 211,759 184,838 
Antimony metal, reguluus 404 186 m aes € 
mium metal z=- et ee cce 34 44 1 166 89 
Chromium: Chromite, gross weight - -------- T402,111 352,500 266,293 309,142 319,538 


See footnotes at end of table. 
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Table 1.—India: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity? 1976 1977 1978 1979 1980 
METALS —Continued 
Coppe 
"Mine output, metal content 129,280 31,200 26,040 26,520 €22,000 
Metal: 
Selle 124,696 123,489 19,481 21,455 28,489 
Hehned- -—--—---------------—- 20,900 121,059 17,682 14.707 17,021 
Gold metal, smelter _________- troy ounces _ 100,696 96,902 89,186 84,749 78,834 
Iron and steel: | 
Iron ore and concentrate: 
Gross weight |... thousand tons 43,868 42,598 38,838 39,534 40,670 
- Hon content 8 27,461 26,666 24,313 24,748 25,459 
etal: 
Pig iron 2.2 2 Se ee do____ 9,776 9,796 9,432 8,767 8,459 
Ferroalloys: 
Ferrochrome_______________~_ 717,005 18,068 21,545 22,168 16,012 
Ferromanganese ____________- T175,760 193,908 219,993 188,683 162,650 
Ferrosilicon ---------------- 153,947 44, 675 52,275 51,169 42,606 
Ferrosilicochro nue 15,100 4,155 3,892 3,780 4,037 
GP oe EE EE ee 303 10,833 3,634 2,844 535 
Crude steel 
Steel ingots _ __ thousand tons 79,403 9,852 9,917 9,931 9,356 
Steel casting do- 61 66 70 65 e65 
Totaal do— 9,464 9,918 eg, 987 9,996 9,421 
Semimanufactures:* 
Angles, shapes, sections do 908 1,012 1,040 €1,000 €1,000 
Bars and rods do____ 2,534 2,312 2,300 €2,200 €2,200 
Plates and sheets 
Uncoated __________ do... 970 1,019 1,062 *1,100 "1,000 
Galvanized ________ — do... 178 192 194 €200 200 
Tinplate_---------- do... 114 110 90 *100 *100 
Hoop, strip, strapping, skelp do... 1,092 1,166 1,153 *1,100 *1,100 
Rails and accessories Or 316 491 452 400 €350 
ae 5 5 95 eee 321 326 351 234 €240 
ial steels, not further specifi 
Ve do— 322 352 422 518 2550 
ell! ee do... 6,815 6,986 7,064 6,852 6,740 
Lead: . 
Mine output, metal content r11,520 112,720 12,840 15,960 14,846 
Metal, refined: 
Primary 0526. oe Se ee 5,435 7,588 10,059 9,820 14,846 
Secondary ______________--__--~- ; 12,400 10,900 10,800 10,732 
rr ud 15,035 19,988 20,959 20,620 25,578 
Magnesiuin! k „4 „ 30 107 23 28 13 
Manganese ore and concentrate, gross weight 
thousand tons 1.835 1.865 1.619 1.755 1,645 
Rare-earth metals: Monazite concentrate, gross 
Weight cus ee 8,000 12,734 3,272 2, 631 €4,210 
Selenium ----------------- kilograms_ _ ~ 723 4,078 5,151 4,596 eg, 800 
Silver, mine and smelter output 
thousand troy ounces. _ 102 425 388 370 366 
Titanium concentrates, gross weight:° 
Ilmenite - ---------------------—- 82,000 3137,350 3161,536 3146,843 €167,900 
Fl. a a a ĩ 3,600 35,491 35,660 34,940 €5,360 
Tungsten, mine output, metal content 23 722 21 20 22 
Zinc: 
Mine output, metal content ____________ 27,408 32,500 39,768 39,000 ©27,000 
Metal: 
Primary _______________---_-_- 26,785 35,997 59,354 63,326 43,627 
Secondary - - - - --------------—- NA NA NA NA 234 
Total casann ⁰ é 26,785 35, 997 59,354 63,326 43,861 
Zirconium concentrate: Zircon, gross weight? _ __ 10,300 10,677 11,167 9,056 €10,845 
NONMETALS 
Abrasives, natural, n.e.s.: 
Corundum, natural -——-------------- r526 1,306 1,082 892 1,454 
Garnet __—------------------———- 2,075 1,825 2,467 6,806 3,742 
J%///ͤ AAA LLL UN 1,598 1,450 2,631 3,325 “4,000 
AnbestoS as cca rg ot as 8 24,119 22,177 24,623 37,816 31,253 
Barite en ĩðͤ w 8 235, 068 330,989 388,582 387,815 345,948 
Bromine, elementlallllll 440 510 460 3 334 
Cement, hydraulic. -- - ----- thousand tons 18,640 19,060 19,560 18,264 17,700 


See footnotes at end of table. 
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Table 1.—India: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980 
NONMETALS —Continued 
Chalk dc Be ee ee 88 161,349 61.414 74,813 80,273 87,142 
ae 
IJ ³ AAA ee 132,569 48,369 96,552 126,802 125,457 
Diaspore = — eee eee ee oes 10,090 7,900 4,909 6,317 : 
Fire es;; ⁵ 8 666,000 726,000 725,000 789,291 656,279 
Kaolin: 
Direct salable, crude___ thousand tons- _ 335 349 304 361 349 
Processed e do- 103 96 114 110 97 
Total. sasana do... 438 445 418 471 446 
O ³² m el do- 242 129 71 68 80 
Diamond 
Gem mx thousand carats_ _ 17 15 14 13 12 
Industriaakkk _ do- 3 3 2 2 2 
Total... ce 6 do____ 20 18 16 15 14 
Feldspar - - ----. AAA € 55,307 54,710 51,675 50,157 58,610 
Fluorspar: 
Concentrates: 
Acid- grade 9,709 9,069 9,678 10,530 12,349 
Metallurgical- grade 4.271 6,140 4.349 562 898 
e ele! et ele 13,980 15,209 14,027 17,092 21,247 
Other fluorspar materials (grade 3,643 3,586 3,519 4,081 4, 100 
Gem stones excluding diamond: 
Agate (including chalcedony pebble). ..... 3,128 1,768 2,268 1,687 1,378 
Emerald, crude. __________-_~- rats 825 550 35,085 3,760 600 
Garnet `. -—---------------— kilogr. ms 3,673 5,529 4,912 4,303 3,726 
Graphite ! edad 38,273 48,455 63,784 50,930 48,795 
Gypsum m thousand tons_ . 121 778 884 861 856 
Kyanite and related materials: 
Andalusite ____________ „ NA 387 225 Lie 8 
ö ( ee 48.779 42, 123 30, 897 39,016 46,522 
Slime! 8 14,859 15,023 13,471 15,736 12,987 
Ie c ar SER ee M LL E LL 182,000 *182,000 €200,000 €408,000 ; 
Magnesite_ - --------------------——- 329,698 402,007 414,166 384,665 370,573 
Mica: 
Exports: 
Bee... 5b 1890 1,099 1,455 1,400 *1,400 
Film and disk -- --------------—-- 146 126 123 130 €150 
Splittings -------------------- 3,534 3,445 4,186 4,200 €4,300 
SCIüD - oo 8,055 9,958 *9,900 12,000 *12,200 
Powder- --------------------- 9,238 7,505 eg, 200 8,400 *8,500 
Manufactured 301 470 400 430 450 
lll! See es Se 22,164 22,603 24,264 26,560 27, 000 
Domestic use (all formsſ e 11.100 711,200 11,400 11,600 *11,800 
Grand tot]... 33,264 33,803 35,664 38,160 €38,800 
Nitrogen: N content of ammonia thousand tons 1,910 2,037 2,220 256 „024 
Phosphate rock (including apatite hh!!! 644,058 704,961 759,500 644,684 540,932 
Pigments, mineral, natural: Oer 92,053 15,935 77,450 84,873 86,198 
Eyrite; gross weight 47,531 31,085 63,781 73,536 ; 
t: 
Rock salt: thousand tons 4 4 4 5 
12 Mee e Oe te 4,596 5,328 6,696 7,032 €7,300 
// nes e do. ... 4,600 5,332 6,700 7,036 7,305 
Sodium carbonate ___________________-_ 564,000 ,600 590,000 610,000 : 
Stone, sand and gravel:‘ 
ae. en Pe E ris 21,567 27,445 27,983 29,501 24,028 
Dolom ite thousand tons. _ 1,886 2,152 1,969 ,998 887 
Limes tone 898 29,891 30,380 30,915 30,586 28,215 
guara and quartzite ___________ do____ 414 369 390 322 240 
nd: 
Calcareous___._-_______-__ do... 1,074 898 932 950 772 
OthBrE ;ͥ́G W ee ne do- 1.756 1.677 1.620 1,600 1,532 
ĩ ĩ—ĩ”¹]...¹Ü⁰¹A ĩ⅛ͤ eee, 3,843 21,826 14,319 13,938 11,406 


See footnotes at end of table. 
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Table 1.— India: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 19807 
NONMETALS —Continued 
Sulfur: 
Content of pyrite. _________________- 19,222 *14,080 25,500 29,400 33,522 
Byproduct: 
From metallurgical plants 111.000 117,000 115,000 115,000 115,000 
From oil refineries |... _ 7,000 ] 1,000 7,000 5,000 
Total. £n oor eene Ae 137,222 138,080 147,500 151,400 153,522 
Talc and related materials: 
Pyrophyllite ~- ----------------—-- 34,080 34,619 38,883 31,865 35,924 
Steatite (soapstoneh 220,000 247,000 298,000 330,000 310,188 
, ccu. es 3,435 2,818 1,886 3,063 3,428 
Wollastonite 222222222222 4,541 3,330 1,928 3,729 5,788 


MINERAL FUELS AND RELATED MATERIALS 
Carbon black” —— sso Bo 59,000 59,000 55,000 54,000 NA 


Coal: 
Bituminous _ s thousand tons 100,876 1100, 247 101,973 103,845 109,101 
Henin do- 3,895 3,632 3,613 3,264 4,548 
CJ ee ues do... 104,771 7103,879 105,586 107,109 113,649 
Coke: 
Coke oven and beehive __________ do- e9 620 10,000 *12,100 *12,000 *12,000 
Gashouse |... LLL Scc ccc do... 48 e50 247 e100 E100 
Other, sofe 2 do- 3,700 3,700 50 50 50 
Total 22 eee a do... 13,368 13,750 *12,197 *12,150 *12,150 
Gas, natural | 
Gross million cubic feet 85,108 96,282 97,823 100,000 €75,000 
Marketable®-________________ do... 53,466 54,561 61,129 66,957 50,661 
Petroleum: 
Crude thousand 42-gallon barrels - 64,632 75, 787 92,812 93,732 68,655 
Refinery products: 
Gasoline do____ 11,169 11,645 12,891 12,775 12,393 
Kerosne _ do____ 19,282 19,515 20,440 
27,980 18,440 
Jet fuel! do____ 8,160 9,424 8,760 
Distillate fuel oil |... - do____ 54,518 60,993 64,499 68,620 60,680 
Residual fuel oil do____ 82,947 34,938 38,601 42,340 41,845 
Lubricants... 2... -- do... 2,380 2,828 8,408 2,920 
Ohe u cuu do____ 27,991 32,459 34,643 36,135 €57,642 
Refinery fuel and losses do____ 11,067 10,778 13,377 10,950 
lll... do—— 168,052 181,083 196,353 202,940 e191, 000 


Estimated. Preliminary. Revised. NA Not available. 

1 Table includes data available through Sept. 30, 1981. 

An addition to the commodities listed, other clays (bentonite, fuller's earth, and common clays), other gem stones 
(aquamarine, ruby, and spinel), and uranium are also produced, but output is not reported and available information is 
inadequate to make reliable estimates of output levels. In 1975, production of 6,514 tons of uranium ore containing about 
8 tons of UsOs was reported from two mines, which was only a part of total national production. Moreover, reported 
production of stone, sand and gravel are clearly only partial figures, and exclude a number of types of stone; the amounts 
reported are inadequate to provide sufficient aggregate for production of concrete from domestically produced and 
consumed cement, nor do they provide for other supplies of aggregate for road metal and other construction uses. 

Data are for fiscal year beginning Apr. 1 of that stated. 

*Partial figures; for details see footnote 2. 

5Includes reinjected gas. 


TRADE 


India's external trade continued its re- of increased crude oil prices and increased 
cent upward trend by increasing an esti- petroleum product volume. After a period of 
mated 25% in 1980. Exports were estimated relative price stability and growing interna- 
at $9 billion during fiscal year 1980-81 tional reserves, India was faced with re- 
compared with $8.1 billion in fiscal year emerging chronic inflation and balance of 
1979-80. The cost of imports rose even faster payments problem. 
during the same period, from $11.1 billion India was a major exporter of several 
to around $15 billion. The trade deficit minerals. Valuewise, cut and polished gem 
nearly doubled to $6 billion largely because stones and jewelry were the top export 
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category of the mineral-related commodi- 
ties, earning $808 million in fiscal year 
1980-81, an 8% increase over the $730 mil- 
lion (revised) earned in fiscal year 1979-80. 
About 938% of this value was from dia- 
monds, mostly 1/2 carat or less in size. The 
source of the diamonds ($500 million worth 
of imported uncut diamonds) was from Bel- 
gium and the United Kingdom. Other major 
exports were iron ore, $411 million; mica, 
$28 million; manganese, $18 million; and 
chromite, $14.5 million.’ 

Petroleum was by far the most important 
mineral import in 1980 as it has been the 
last several years. The proportion of petro- 
leum to total imports increased again, going 
from 35% in fiscal year 1979-80 to 47% in 
fiscal year 1980-81. According to prelim- 
inary trade data, the cost of petroleum 
imports in fiscal year 1980-81 rose to $6.46 
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billion from $4.02 billion in the previous 
year. Other sources put the figure at close 
to $7.0 billion. The petroleum import bill 
used up over 70% of the country's export 
earnings. With the resumption of produc- 
tion in the northeast States coupled with 
higher offshore production from Bombay 
High, India's fiscal year 1981-82 petroleum 
import bill was expected to decline at least 
$1 billion and possibly more. 

Another major mineral-based import was 
fertilizer. During fiscal year 1980-81, im- 
ports recorded a 38% rise to 2.76 million 
tons valued at $1.16 billion. All types of 
fertilizer materials were imported by India, 
which remained totally dependent on im- 
ports for its supply of potassium fertilizers. 
Imports were projected to continue rising 
during the 1981 to 1985 period. 


Table 2.—India: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1978 


Commodity 19777 
METALS 
Aluminum: 
Bauxite and concentrate 
value, thousands . . 1$1,616 
Oxides and hydroxides |... — 1,826 
Metal including alloys, unwrought 
and semimanufacturess 16,342 
Cadmium metal including alloys, all 
f . n eee 5 
Chromium ore and concentrate 167,056 
Copper: 
dulfate JJ 4 
Metal including alloys, unwrought and 
semimanufactures 462 
Iron and steel: 
Ore and concentrate thousand tons 23, 190 
Metal: 
CE a e 152, 330 
Pig iron, cast iron, shot, pellets 853,998 
Ferroalloys: 
Ferrochrome. _ 9,992 
Ferromangan ee 24,343 
Ferrosilicon ~.__________~_ 4,249 
Steel, primary forme 391,626 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 590,118 
Universals, plates, sheets ___ _ _ 18,609 
Hoop and strid 1,021 
Rails and accessories 90,124 
;;» eee ee 5,863 
Tubes, pipes, fittings ________ 281,968 
Castings and forgings, rough g 8,639 


See footnotes at end of table. 


1978 ; 
| coe Other (principal) 
$11,131 $3 U.S.S.R. $6,872; Brazil $3,280. 
NA NA NA. 
10,208 48 U.S.S.R. 3,224; Libya 1,421; 
Bangladesh 1,194. 
NA NA NA. 
59,116 _. Japan 34,715; Switzerland 
12,950; North Korea 11,451. 
NA NA NA. 
518 12 Han 101; Malaysia 50; Tanzania 
19,778 X sapan 14,174; Romania 2,586; 
public of Korea 835. 
75,811 ETS Japan 59,289; Netherlands 2,398. 
298,743 428 U.S.S.R. 192 783; Japan 31, 468; 
Singapore 25, 436. 
9,093 NO Ja 6, Jude Netherlands 1,300; 
16,200 e Ja ec 518; Singapore 12,237; 
oland 10 647. 
7,379 m Japan 7,127; Pakistan 190. 
167,999 12,347 Iran 37,430; ‘Indonesia 31,869; 
Bangladesh 18,966. 
334,715 6,113 U.S.S.R. 69,539; Kuwait 65,510; 
Saudi Arabia 45,503. 
22,858 99 U.S.S.R. 14,574; Ban ladesh 
4,025; Thailand 1,041. 
1,016 SS Bangladesh 958; Kenya 11; 
Netherlands 10. 
60,275 ie Iran 42,898; Republic of Korea 
15, 499; t 651. 
6,813 69 Iran 1,07 2; China, mainland 904; 
Sri Lanka 634. 
258,547 16,960 Bangladesh 51,541; Saudi Arabia 
32,922; Iran 15, 331. 
11,586 6,239 Bangladesh 1 716; Australia 783; 


Canada 468. 
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Table 2.—India: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Lead: 
Oxides and hydroxides ____________ 
Metal including alloys, all forms 
value, thousands_ _ 
Magnesium and beryllium metals 
Manganese: 
Ore and concentrate 


Oxides and hydroxides 
Nickel metal including alloys, all forms 


Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands_ _ 
Selenium, tellurium, arsenic, silicon _ — _ _ _ _ 
Silver metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. _ 


Tin metal including alloys, all form 
Titanium ore and concentrate 


Tungsten metal including alloys, all forms 
kilograms_ - 


Zinc: 
Oxides and hydroxides __________~_- 
Metal including alloys, all forms 
Other: 
Ores and concentratess 
Oxides and hydroxides ____________ 


Base metals including alloys, all forms.. .. _ 


NONMETALS 
Abrasives, n.e.s.: 
Nn; Lim 


Dust and powder of precious and semipre- 
cious stones except diamond 
Grinding and polishing wheels and stones 


Asbestos, cru lle 


Ff mw Lu EL. 


alk. 
Clays and clay products: 
Crude clays: 
Bentonite _________________ 


Retractor including nonclay brick 
value, thousands 


Nonrefractor // do... 


Diamond: Gem, cut and uncut do— 


Feldspar rr 
Fertilizer materials: 
Crude: Phosphatic --------------- 
Ammonia --.------------- value 
Graphite, natural ---—------------- 
Gypsum and plasters _______________ 


Kyanite and related materials: 


See footnotes at end of table. 


19777 


240 


2 


554,375 


83,805 
44 
11.182 
2,778 


6,052 
8,830 


1978 


NA 

$41 

1 
577,292 


NA 
482 


$10 
NA 


18,078 


2 
96,728 


NA 
NA 
10 

545 
33,784 
187 


2,219 
NA 
3,373 
194 
201,042 
NA 
48,307 
NA 


19,781 
NA 


$817 . 


$2,504 


United 


States 


NA 
$4 


$665,045 $174,260 


NA 


NA 


Destinations, 1978 
Other (principal) 


NA. 


Sri Lanka $18; Kuwait $9. 
Mainly to United Kingdom. 


er 894,098; Spain 36, 604; 
public of Korea 34, 232. 


Ya roslavia 415; Yemen Arab 
public 4; United Kingdom 3. 


Kuwait $9; Austria $1. 
NA. 


United Kingdom 8,190; France 
5,061; Switzerland 4, 511. 


; West Germany 
15 China, mainland 


NA. 


NA. 
United Kingdom 4; Sri Lanka 3; 
Malaysia 1. 


pt 350. 
nited Kingdom 1,050; West 
Germany 401; Sri Lanka 283. 
United Kingdom 123; Sri Lanka 
30; Japan 20. 


Ja 1,559; Indonesia 175; 
etherlands 100. 


Bangladesh 790; Japan 321; 
Wet 5 55 od Si 20; 
rmany ingapore 
Wönſteg Kingdom 15. 3s 
49 76,732; Saudi / Arabia 24,543. 


Nepal 30,088; Kuwait 18,003. 
NA. 


Iraq 11,950; Nigeria 2,000; Egypt 
1,500. 


Saudi Arabia RU 
Emirates $581; Ass $211. 
Be eng Luxembourg $197,820; 

551.305 Kong $74,541; Japan 


" Lanka 86; West Germany 60. 


NA. 
NA. 


NA. 
NA. 


Netherlands 1,278; Belgium- 
Luxembourg 1, 194; Switzer- 
land 500. 
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Table 2.—India: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1978 


Commodit 1977! 1978 > 
4 8 Other (principal) 
NONMETALS —Continued 
Kyanite and related materials —Continued 
Sillimanite ________________--_ 550 NA NA NA. 
OLIhór unnm eee 1,314 NA NA NA. 
Line 4 26 n es ee LAE DU US 8,851 5,116 d Bangladesh 2,318; Kuwait 1,600; 
United Arab Emirates 9165. 
Magnesite 
Füdé ore y LUE Li eA E 3,105 NA NA NA. 
Calcined except dead-burnt _________ 8,697 NA NA NA. 
Dead-burntn! lntln _ 1.276 NA NA NA. 
JC;ö˙Üê¹êiũ e LED Les 13,078 6,888 1,104 Netherlands 2,250; West Ger- 
many 1,555; United Kingdom 
412. 
ica: 
Crude including splitting and waste 15,235 14,668 3,006 Japan 3,746; Belgium- 
uxembou 
Czechoslov. à 1, 219. 
Worked including agglomerated splittings 7,981 8,914 112 Iran 1,432; Nerven 1,068; West 
Germany 765. 
Pigments, mineral including processed iron 
OXIdeS oon aoc i ee 5,233 NA NA NA. 
Precious and semiprecious stones except 
diamond: 
Natura value, thousands. . $22,911 $45,808 $9,606 Hong 24.407801 $8,213; France 
itzerland $4,215. 
Manufactured do— $472 $741 $145 Singapore 747 ; Italy $51; 
nk hd es et EL 244,323 18,747 ae N opal 18,347; Maldive Islands 
Sodium and potassium compounds, n.e.s.: 
Caustic soda... - - -- - -- - -----——- 2,910 NA NA NA. 
Caustic potash ________________-_ 583 NA NA NA. 
Stone, ganda and gravel: 
Dimension stone: 
Crude and partly worked 174,291 163,508 2,672 Ja 106,432; Italy 18,694; 
uwait 7 484. 
Worked 63.2 mI 11,298 9,932 131 United Arab Emirates 4,366; 
1 1,520; Netherlands 
Dolomite. ___._________~ _____ - 7,497 NA NA NA. 
Limestone for lime manufacture 137,657 165,974 NA Bangladesh 140,179; Nepal 8,430. 
Gravel and crushed rock 15,123 13,248 NA Kuwait 5,295; United Arab 
Emirates 3,489. 
Quartz and quartzite 8,328 NA NA NA. 
Sand excluding metal- bearing 418 16,005 _. West Germany 12,500; Iran 
9 United Arab Emirates 
Sulfur: 
Elementaalll!l _ 821 791 wee Sri Lanka 443; Kenya 347. 
Sulfuric acid, oleum _____________ _ 1,784 NA NA NA. 
Talc, steatite, soapstone. - - _ _________~_ 18,077 12,459 NA sayi 2,752; Japan 2,445; 
United Kingdom 1, 525. 
Other: 
Crude value, thousands 334,813 $40,206 — $2,993 kr $8,677; Iraq $4,095; Iran 
Slag and waste, not metal- bearing 30 NA NA NA. 
Oxides, hydroxides, peroxides of stron- 
tium, magnesium, barium ___ 178 NA NA NA. 
Building materials of asphalt, asbestos and 
fiber cements, and unfired nonmetals _ _ 67,268 50,798 114 United Arab Emirates 28,769; 
navel 9,071; Saudi Arabia 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 390 NA NA NA. 
Carbon black 4,830 NA NA A. 
Coal, all grades including briquets 629,429 445,651 8 ladesh 194,976; France 
127,266; Burma 54, 523. 
Coke and semicoke_________________ 14,818 4,985 Burma 3,900; N epal 985; Yemen 
Arab Republic 100. 
as: 
Natura value, thousands 2 $1 _. All to Pri 
Manufactured do- ae $83 _. Japan $45; United Kingdom $26; 


See footnotes at end of table. 


Afghanistan $7; Malaysia $5. 
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Table 2.—India: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1978 


Commodit 19777 1978 f 
d Unites Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products: 
Gasoline | 
thousand 42-gallon barrels. _ 174 314 _. Nepal 313; Bangladesh 1. 
Kerosine and jet fuel do. ... 380 158 -- Nepal 156; Bangladesh 1. 
Distillate fuel oil |... do... 218 193 E Nepal 192: ladesh 1. 
Residual fuel oil do- 146 6 “es many to Ne 
Lubricants value, thousands . _ Ate $732 Si ‘be gladesh $24; 
Kenya f 
Unspecified 42-gallon barrels. _ Em 28 -. Kuwait 14; Singapore 7. 
Mineral tar and other coal. petroleum-, or | 
gas-derived crude chemicals. . . . .... 35 20,238 Eie coetu 20,000; Bangladesh 226; 
e 
TRevised. NA Not available. 
1Quantity for 1978 not available; 35,795 tons exported in 1977. 
2Lead metal exports in 1977 were 20 tons with the value not available. 
May include metallic oxides listed in this table as not available. 
Table 3.—India: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1978 
Commodit 1977 1978 : 
4 Unid Other (principal) 
METALS 
Aluminum: 
Alumina — ns 524 620 165 West Germany 284; Belgium- 
Luxemboury 34; Netherlands 22. 
Metal including alloys, all forms 4,900 24,421 1,080 — West Germany 5, 387; Netherlands 
: 5,011; Italy 4,505; France 4, 127. 
Antimony: 
Ore and concentrate, gross weight 1,453 106 -- Bolivia 91; Thailand 14; Singapore 1. 
Oxides and hydroxides dass iei e 126 114 1 United Kingdom 74; Belgium- 
Luxembourg 25; Netherlands 6. 
Metal including alloys, scrap and 
unwrought ______________ _ 524 703 129 China, mainland 182; Taiwan 193; 
Netherlands 64. 
Arsenic: 
Crude sulfides. ______________ 21 7 _. lran 3; Taiwan 3. 
Oxide and acid _____________~_ r676 685 — France 391; Belgium-Luxembourg 
162; Netherlands 50. 
Elemental 24 10 = Singapore 5; Sweden 5. 
Beryllium metal including alloys, scrap | 
andunwrought |... .. kilograms_ _ 369 54 17 West Germany 25; Austria 12. 
Bismuth metal including alloys, scrap 
and unwrought_______________ 19 99 (1) vingapore 50; Japan 22; Netherlands 
Cadmium: 
Oxides and hydroxides _ kilograms.. _ 606 400 _. All from Japan. 
Metal including alloys, unwrought eat 6 59 (1) Japan 30; Australia 27; Mexico 2. 
Chromium: 
Oxides and hydroxides Ps 5 -- Mainly from United Kingdom. 
Metal including alloys, scrap and 
unwrought |... 25 37 (4) United Kingdom 18; Japan 16; 
France 3. 
Cobalt: 
Oxides and hydroxides ________- 5 3 —Belgium- Luxembourg 2. 
Metal including alloys, scrap and 
unwrought _______________ 138 139 (1) Zaire 82; Belgium-Luxembourg 47; 
West Germany 9. 
saad ik 
ides and hydroxides _______ ~~ Es 8 _. United Kingdom 6; Japan 2. 
Metal including alloys: 
Scrap s i m eere rc 16,305 15,755 5, 140 Singapore Moni Kuwait 1,982; 
aysia 
Unwrou ght 26,746 60,172 13 on 30,266; West Germany 
24,884; Tanzania 2,861. 
Semimanufactures 4.071 5,820 249 Japan 1,459 459; 9 88 Germany 1,245; 


See footnotes at end of table. 
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Table 3.—India: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1978 
Commodit 1977 1978 f 
venae nd Other (principal) 
METALS —Continued 
Iron and steel: 
Ore and concentrate except roasted 
pyte omae Eia 1,037 301 180 Spain 121. 
haope pyrite 2.2 eh 16 163 5 Spain 158. 
e 
SaD cec oe 45,073 116,118 29,235 United Kingdom 38,358; France 
12,714; Belgium-Luxembourg 6,664. 
Pig iron and cast iron 6 — 
Sponge iron, powder, shot 1,032 803 12 ee 15 West Germany 46; 
ance 
Ferroallo ys 813 4,515 81 France 3,032; Japan 985; Italy 100. 
Steel, primary form 4,794 3,744 4 West Germany 58; United dom 
827; Sweden 786. 
a 
TS, , ang es, snapes, sec- 
tions 56,953 85,461 333 Ja 5 888; 19 9 n 24,298; 
om 
Universals, plates, sheets 314,812 522,128 11,470 "e 210 96; West Germany an 
United om 
Hoop and strip - _ 11,916 13,128 1,146 an 4, 252 West vit 2,618; 
0 
Rails and accessories 639 187 = bd ia Ppa 148; U.S.S.R. 24; 
est Germany 
Wib ss an 2,576 5,116 1,543 depan te 1,432; Baba Vi RE y 1,002; 
om 
Tubes, pipes, fittings |... 120,258 80,711 1,897 United 31, King est Germany 16,524; 
nited om 9,28 
Castings and forgings, rough 2,057 1,260 43 zer ye Germany 393; 
ngdom 
Lead: 
Ore and concentrate___________ 20 101 Morocco 82; France 15; Singapore 4. 
Oxides and hydroxides --------- 3 272 272 
Metal including alloys: 
SCIAP al ur 838 1,036 1,912 (1) hé Taree 11a 200K 872; Ar dme 
anzania enya 
Unwrought _____________ 46,637 24,961 aa Australis 10, e 1140. Germany 
Zambia 
Semimanufactures 556 1.528 1 Spain 1,506; Japan 17; United King- 
om 5. 
Magnesium metal including alloys, scrap 
and unwroughhgt ! 205 617 422 Norway 80; Japan 68; Canada 20. 
anese: 
Ore and concentrate 5, 048 4,045 2,534 Beo aro 1. 9200 United Kingdom 
Oxides and hydroxides 279 330 1 Japan 244; Singapore 40; Belgium- 
embourg 3 735. 
Metal including alloys, scrap and T 155 50500 an i 
unwrought ______________ rance 30; Japan 46; Norway 4. 
Mercur 76-pound flasks _ 9,692 10,158 T Ha Spain 2,768; Taiwan 
Molybdenum: Au 
and concentrate |... 173 173 80 United r 88: Japan 4: West 
Germany 1. 
MON RIPE alloys, scrap and 
UNG rnea i 14 19 1 Chile 5; Sweden 4; Czechoslovakia 3. 
N ickel metal I including alloys: 
3 Se ee EL 1,227 2,577 347 Sweden 135 France Riel West 27 80 
man Uni dom 
Unwroughnt 4,756 3,606 T “a : He ; United Kingdom 894; 
orway 
Semimanufactures. . 1,244 2,034 40 saa 802; Japan 379; United King- 
om 3 
Platinum-group metals including alloys, 
unwrought and partly wrought 
troy ounces. . 12,386 13,216 39 U. = S.R. 8, 2 Switzerland 3,241; 
est any 
Selenium, elemental. ..  . ...... 81 29 n sapan i: 14; Norway 12; United King- 
om 1 
Silicon, elementall „ 485 1.144 6 Norway 812; France 117; West Ger- 
many 101. 
Silver metal including alloys, unwrought 
and partly wrought _ _ -troy ounces. _ 30,191 13,655 3, 448 ios: 230105 0 6,231; United King- 
om 
Tantalum metal including ae scrap 
and unwrought. _ _ _ _ __ kilograms_ _ 1,033 1,135 583 8 Germany aan 1 150; 
ni ngdom 1 
Tellurium, elemental |... .... do— 550 719 _. West Germany 700; Singapore 19. 


See footnotes at end of table. 
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Table 3.—India: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1978 
Commodit 1977 1978 : 
á Sue Other (principal) 
METALS —Continued 
Tin: 
Oxides, hydroxides, peroxides _ __ _ _ T550 138 120 Japan 13; United Kingdom 5. 
Metal including alloys: 
777d sr S 2,995 4,551 499 United Kingdom 2,181; West Ger- 
any 2; Belgium-Luxembourg 
Unwrought______________ 2,359 1,793 (1) Malaysia 1,792; Netherlands 1. 
Semimanufactures 100 31 () Malaysia 25; West Germany 4; 
Uni Kingdo om 2. 
Titanium: 
Oxides ___________________ 4,756 6,038 4 United Kingdom 4,181; West Ger- 
any 836; Australia 340. 
Metal including alloys, unwrought _ _ 10 20 13 United Kingdom 7. 
ten: 
and concentrate 403 342 17 nean Zaire 37; Republic of 
orea 
Metal including alloys, scrap and 
unwrougnt 5 12 2 Netherlands 4; Czechoslovakia 2; 
ji West Germany 1. 
inc: 
Ore and concentrate 19,001 83,212 a Australia 33,010; Canada 29,884; 
Peru 20, 185. 
Oxides and hydroxides ________~_ 17 15 11 Australia 50; United Kingdom 12; 
West Germany 2. 
Metal including alloys: 
SSS /ö§ö;ð— eo ok SS ave 1,015 = Netherlands 414; Sweden 313; United 
Kingdom 135. 
Unwrought______________ 62,156 56,496 350 Zambia 11,967; Canada 10,041; 
Australia 7,980; Zaire 7,385. 
Semimanufactures* . |. | .. 1,816 1,417 12 5 Australia 82; New Zeal- 
and 67. 
Zirconium: 
and concentrat _ e 5 zm All from the United Kingdom. 
men including alloys, unwrought 1 56 10 Japan 45; United Kingdom 1. 
er: 
Ores and concentratees 1278 126 50 Malaysia 50; Chile 10; Singapore 10. 
Metals: 
Metalloids ______________ 138 36 1 Japan 34; United Kingdom 1. 
. alkaline- earth, rare-earth 
err om 2 19 5 United com 7; Japan 5; West 
Germany 2. 
Base metals including alloys, 
scrap and unwrought |... 87 107 1 Norway 62; Japan 17; France 11; 
nited Kingdom 8. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: 
Tripoli earth- ____________ 122 17 17 
Other --------- ograms- — 125 440 _. All from United Kingdom. 
Dust and powder of precious and semi- 
precious stones except diamond 
do... 229 64 14 "n nguo 35; Switzerland 7; 
relan 
Grinding and polishing wheels and 
stones .——— — n cer e 495 266 63 Japan 57; West Germany 44; United 
Kingdom 36; Czechoslovakia 31. 
Asbestos, crude... 65,786 45,432 272 | USSSR. 19, 998; Canada 19,699; 
Australia 1,742. 
Boron materials: 
Crude natural borates 6,000 301 _. Turkey 300; Denmark 1. 
Oxide and acid 6 3 — All from Japan. 
Bromine, elemental ____________- 528 162 5 Italy 100; Israel 41; East Germany 11. 
Cement 336 1,143,379 18 Republic of Korea 535, 620; North 
orea 303,222; Romania 136,230. 
Clays and clay products: 
rude clays ____________-_- _ 8,161 1,577 295 West Germany 739; mapan 404; 
United Kingdom 10 
Products: 
Refractory including nonclay 
Drick 42 o a a 74,589 8,751 1,010 Czechoslovakia 4,172; Poland 1,200; 
United Kingdom 713. 
Nonrefractory ___________~_ 30 75 1 bar Germany 45; Nepal 13; Japan 
Cryolite and chiolite T300 5 -— All from Denmark. 


See footnotes at end of table. 
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Table 3.—India: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1978 
Commodity 1971 1978 : "m 
nd Other (principal) 
NONMETALS —Continued 
Diamond 
Gem value, thousands $329,049 $534,125 $1,781 "Unite ery cam | $320,087; 
Ya Kingdom $i 90,443; Zaire 
Industria! thousand carats 775 3,330 100 Peg: 2, 465; United n 215; 
Belgium-Luxembourg 60. 
3 kieselguhr, other infusorial 
))) ⁵ĩ 8 980 230 92 Italy 92; Pan 25; Kenya 20. 
Feldspar and fluorspar . 14,753 5,003 8 Thailand 5,000. 
Fertilizer materials: 
Crude: 
Phosphatic___ thousand tons 2,309 830 228 Morocco 286; Jordan 259; Senegal 49. 
Potassic_ - -—- - ----------- 13, 000 23 _. France 22; Japan 1. 
Manufactured: 
Nitrogenous __ thousand tons 1,199 1,910 274 Netherlands 334; U.S.S.R. 206; 
Romania 174. 
Phosphatic_____________ - ae 197,565 194,340 Belgium-Luxembourg 1,500; U.S.S.R. 
1,426; Netherlands 299. 
Potassi c 731,728 552,439 7 Canada 309,598; West German 
199,518; East Germany 40,6 
Other including mixed 221,020 333,054 178,596 ve st Germany 45,1 45, 153; Germany 
Fluorine, elemental ____ kilograms __ 37,217 10 I Al Pon the United "Kingdom 
Graphite, natura 698 539 11 0 311: Sri Lanka 145; West 
Gypsum and plaster s 22 6 3 e Kingdom 3 
Iodine, elemental _—__--—---------- 225 222 a id: ndo pain 2; United Kingdom 
ee oe ee eee ee 4 20 _. All from 630. W 
Magnesite EE eee AE RE I SE 30 7,689 2 Greece 7,630; West Germany 6. 
Mica, e e eer n agglomerated | 
splittinn seas ä 56 145 () U.S.S.R. 109; United Kingdom 22; 
| Switzerland 12. 
Pigments, mineral: 
Iron oxides, processed... 2,420 1,279 21 Iran 1,006; West Germany 215; Japan 
Others snc ue edet ute 21 2 2 
Precious and semiprecious stones except 
diamond: 
Natural value, thousands $9,336 $8,259 $1,808 Brazil $2,069; United Kingdom 
$1,717; Switzerland $1,234. 
Synthetic and reconstructed do- $133 $201 $10 France $66; United Kingdom $52; 
, Switzerland $34. 
Salt and brine_ - - - ------------- 564 1,042 zs Pakistan 966; Singapore 51; Thailand 
Sodium and potassium compounds, n.e.8.: 
Caustic J 1,504 55 1 S vede 35; West Ge 7.4 
ustic potash sz ; weden est Germany 7; Japan 
7; Czechoslovakia 5. 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 19 28 SUN aly 15; Italy 11; Switzerland 2. 
Worked- --------------- ($) 141 z | 40; United Kingdom 35; Nepal 
Gravel and crushed rock 
um 14 19 19 
e es 16 258 21 Hong mig Kong 140; West Germany 46; 
Sn aon except dimension ine 12 E nt from West Germany. 
r: 
Elementa1Ul 767, 305 818.168 (1) 264,848; Iran 204,472; Canada 
139, 440; Kuwait 105, 185. 
Sulfuric acid, oleum . ~~~ l. 8 2 West Ge rmany 1. 
ono steatite, soapstone, pyrophyllite __ a 14 -- Mainly from Nepal. 
er: 
Crude: 
Meerschaum, amber, jet a 10 - All from Singapore. 
Unspeciſi˖dd 15,540 8,546 8,054 Iraq 175; Greece 77; Iran 71. 
Slag and adl ash, not metal-bearing _ _ _ _ m 5,550 -- All from Republic of Korea. 
Oxides, hydroxides, peroxides of 
strontium, magnesium, barium . .. — 297 159 32 o ea 62; United Kingdom 26; 
ustralia 23. 
Building materials of asphalt, asbestos 
and fiber cements, and unfired 
nonmetals_____________._- 1,189 161 11 United Kingdom 49; Japan 33; West 


See footnotes at end of table. 


Germany 32. 
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Table 3.—India: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1978 
Commodit 1977 1978 ; 
ss nee Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 2,237 1,681 1,647 oo ingoom 21; Taiwan 5; West 
rmany 2 
Carbon black and gas carbon: 
Carbon black |... 1,885 1,885 109 . West Germany 325; 
| ce 119. 
Gas cardon kilograms. _ r70 32 32 
Coal, all grades including briquets _ T2 815 1,613 2 Japan 1,592; Australia 11; Canada 6. 
Coke and semicokes 124 Ay 
Gas, natural and manufactured value $2,540 8 
Hydrogen, helium, rare 
value, thousands 3585 $1,202 $101 Iran $775; United Kingdom $88; 
Australia $81. 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. .. 109,739 107,521 — wag 180. Iran 29,384; Saudi Arabia 
Refinery products: 
Kerosine and jet fuel do- 8,068 12,082 NA NA. 
Distillate fuel oil do— 5,095 7,997 NA NA. 
Residual fuel oi] _ _ _ _ _ _ do. _ _— 4,649 5,741 NA NA. 
Lubricants __ O.__ 161 231 NA NA. 
Other do- 2,205 3,043 NA NA. 
Mineral tar and other coal -, petroleum-, 
or gas- derived crude chemicals __ 834 € 
FRevised. NA Not available. 
1Less than 1/2 unit. 
Ancludes blue powder. 
5Incomplete figure; excludes data for January-March. 
*Value only reported at $37,719. 


5Data are from the International Petroleum Annuals, 1977 and 1978. Official trade statistics do not report petroleum 


refinery products under the categories listed. I 


I products are listed in three 


ree categories as follows, with quantities 


iven in metric tons: 1977—light distillates 524, 061, middle distillates 1,492,543, other 351,298; 1978—light distillates 


,586, middle distillates 2, 629, 185, other 865,908. 


COMMODITY REVIEW 


METALS 


Bauxite, Alumina, and Aluminum.—The 
aluminum industry? continued to have 
problems of low capacity utilization during 
a period of increasing demand. Production 
of metal during fiscal year 1980-81 averaged 
about 58% of the currently installed and 
operable aluminum smelting capacity. To- 
tal production by the end of fiscal year 1980- 
81 showed a small decline for the second 
straight year after hitting a high of 214,000 


Persistent power shortages and the high 
cost of raw material input such as caustic 
soda, fuel oil, aluminum fluoride, etc., 
hampered the performance of the industry 
throughout fiscal year 1980-81. Actual re- 
quirements for aluminum in 1980 were 
estimated at 300,000 tons, calling for im- 
ports on the order of 100,000 tons. 

India's aluminum smelter capacity, as 
reported by the Ministry of Steel and 
Mines, was as follows, in tons per year: 


tons of primary metal in 1978. 
Locati Existing Proposed 
Name tion capacity expansion 
Public sector: Í 
Barat Aluminium Co, Ltd... Korba, Madhya Pradesh. . . ....... 100,000 = 
National Aluminium Co, Ltd... Talcher, Orissa aa ends 218,000 
Private sector: 
Indian Aluminium Co., Ltd Hirakund, Orissa gaga 20,320 4,150 
I a ccc ß Alwaye, Kerala ______________-_- 15,850 Sn 
Dou he ducet dere Belgaum, Karnataka ,000 mer 
Hindustan Aluminium Co, Ltd Renukoot, Uttar Pradesh s 100,000 20,000 
Madras Aluminium Co, Ltd Mettur, Tamil Naduu 25,000 zm 
C6. ³¹ð¹ ͥ¹¹¹·¹ð¹ 1 !mqæq·⸗·⁊ꝛ¾mͤ˙]··· ꝛði:• ð K e K a el 321,170 242,150 
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The 9,000-ton-per-year smelter at Jaykay- 
nagar in West Bengal has been closed for 
several years. 

There was considerable controversy dur- 
ing the year about the price of aluminum, 
which was controlled by the Government. 
According to industry sources, the increas- 
ing costs for raw materials, if not compen- 
sated by higher prices, could lead to further 
cuts in production. Reportedly, producers 
were losing on the average about $312 per 
ton of metal output. The Ministry of Steel 
and Mines recommended a $312 to $375 per 
ton increase in price. The Ministry of Ener- 
gy, however, vigorously opposed the in- 
crease on the grounds that it would jeopard- 
ize its ambitious program for expanding 
electric power generating capacity and the 
rural electric power distribution network. 
Some suggested that aluminum producers 
would not benefit in the medium term by a 
price increase, since although they could 
charge more for their aluminum they might 
face further power cuts due to delays in the 
electric power program. 

Unlike the consumption pattern for the 
United States or Western Europe, where 
the electric cable industry accounts for 
about 11% of aluminum produced, this 
sector in India accounted for nearly 60% of 
the metal consumed. 

The controversy was settled at the end of 
fiscal year 1980-81 with the announcement 
of a $346-per-ton increase effective March 
27, 1981. The increase brought the price of 
electric conductor-grade aluminum to 
$2,330 per ton. 

Provisional bauxite production figures 
showed a decline in 1980 reflecting the 
lowered demand from the aluminum smelt- 
ers. Maharashtra, Madhya Pradesh, Bihar, 
and Gujarat produced over 90% of India’s 
bauxite, the great majority being consumed 
by the aluminum industry. The remainder 
was used by the chemical, refractory, abra- 
sives, cement, and steel industries. 

During 1980, a major new bauxite deposit 
was reported on the Gandhamardan pla- 
teau in the Bolangir-Sambolpur District. 
Reserves were not yet determined. Both 
Bharat Aluminium Co. (BALCO) and Orissa 
Mining Corp. expressed interest in the de- 
posit. 

India ranked about fifth in the world in 
bauxite reserves, with about 76% being 
located along the east coast of Orissa and 
Andhra Pradesh. As exploration and more 
detailed examination continued, the total 
reserves of 2.3 billion tons of all grades were 


MINERALS YEARBOOK, 1980 


expected to increase considerably. 

The much publicized Orissa bauxite and 
aluminum complex was approved for con- 
struction during the year. A separate, 
Government-owned corporation named Na- 
tional Aluminium Co. Ltd. (NALCO) was set 
up to implement the project, which will cost 
over $1.5 billion when completed. The proj- 
ect will be heavily aided by the French 


Government and the Aluminum Pechiney 


Co. of France. The French Government 
agreed to loan $400 million, and $680 mil- 
lion will be loaned by a syndicate of 48 
banks in Europe, guaranteed by the Gov- 
ernment of India. The remainder will be 
furnished by Indian Government funding. 

Three Orissa bauxite deposits were exam- 
ined in detail to determine which would be 
the most economical to develop for the 
project. The Panchpatmali deposit contain- 
ed 377 million tons of ore at 40% Al;0, 
cutoff. Average grade was 47% Al;O; and 
2.1% silica. The other two deposits, Gand- 
hamardhan and Pottangi, contained 231 
million tons and 92 million tons, respective- 
ly, also with good ore composition. The 
central ore block of the Panchpatmali de- 
posit was chosen as the site for the mining 
operation. It was located near the Andhra 
Pradesh border and about 110 kilometers 
from the coast. The deposit caps a hill about 
450 meters above the adjoining plain and is 
12 to 14 meters thick with 1 to 3 meters of 
overburden. 

The mine at Panchpatmali will be fully 
mechanized and developed in two stages of 
1.2 million tons per year each. Standard 
open pit equipment will be used—4.6-cubic- 
meter electric shovels loading 32-ton rear 
dumpers. The mine is to employ 900 work- 
ers. 

The alumina plant will be at Damonjodi 
23 kilometers from Koraput (18'49'N, 
82°43’E) and have two production lines of 
400,000 tons per year each. About 450,000 
tons per year would be utilized for conver- 
sion to metal and the balance of 350,000 
tons per year would be exported to France 
on a buy-back agreement to pay off the loan. 
The alumina plant would employ 1,800 
people. The alumina will be transported via 
railroad either to Visakhapatnam for ex- 
port or to the site of the new smelter near 
Talcher (20°57’N, 85°13’E). The smelter will 
have two 240-cell potlines of 109,000 tons 
per year capacity each. Design power con- 
sumption is to be 13,540 kilowatt-hours per 
ton of metal. All cells will have fume hoods 
and the latest environmental controls. The 
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smelter and anode plant will employ a total 
of 2,040 persons. 


The choice of Talcher for the smelter site . 


was governed by the need for a reliable 
source of electric power. A 700- to 800- 
megawatt thermal powerplant will be built 
for the exclusive use of the smelter. Smelter 
and powerplant will be located close to a 
new, captive 3.5-million-ton-per-year coal 
mine and a coal washing plant. 

Plans for the U.S.S.R.-backed export- 
oriented Andhra Pradesh bauxite and alu- 
mina project did not progress much during 
1980. The Soviet feasibility report estimated 
cost of a £000,000-ton-per-year alumina 
plant, including infrastructure, at $548 mil- 
lion, or a 800,000-ton-per-year plant at $663 
million. 

The initial Soviet report called for an 
80% import component, which was entirely 
unacceptable to the Government of India. 
In later discussions, the Soviets were will- 
ing to finance only 15% of the cost with the 
balance to be funded by India. India was 
reluctant to furnish the funding and did not 
have a long-term alumina customer lined 
up. It was very unlikely that the U.S.S.R. 
would accept more than 5096 of the plant 
output. India had reportedly already ruled 
out export of bauxite to the U.S.S.R. in 
place of alumina. 

In light of the Soviets’ hesitancy to fi- 
nance the majority of the cost, there was a 
good possibility that the project would be 
further delayed. 

Exploration for additional bauxite in the 
Kutch District of Gujarat continued during 
1980. A deposit of 10 million tons of high- 
grade bauxite was added to the known 
reserves bringing the total to 85 million 
tons. The Gujarat Government planned to 
establish a joint sector alumina project 
using the Kutch ores. A technical collabo- 
rator was being sought at yearend. 

BALCO’s proposal for bringing its alumi- 
na production line at Korba up to design 
capacity of 200,000 tons per year was ap- 
proved by the Government. The achievable 
operating capacity was 150,000 tons per 
year. In addition to the alumina plant 
upgrading, the electrical-grade wire rodmill 
was also under expansion to meet the grow- 
ing demand for electric cable. Both projects 
were scheduled for completion during 1981. 

The third and fourth potlines at the 
BALCO smelter were not started as planned 
during fiscal year 1980-81 and the prospect 
for their startup in fiscal year 1981-82 
remained poor. The two 25,000-ton-per-year 
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potlines were ready for commissioning in 
December 1977 and August 1978 but were 
never energized because of nonavailability 
of electric power. 

The Geological Survey of India is to carry 
out reassessment and exploration for new 
occurrences of bauxite of the leasehold of 
Madras Aluminium Co. in the Shevaroy hills 
in Tamil Nadu. The company is facing a 
shortage of metallurgical-grade bauxite for 
its plant at Mettur. 

India’s demand for imported aluminum 
could be as high as 130,000 tons in fiscal 
year 1980-81. Supplies of electric conductor 
grade were particularly tight during the 
year. Minerals and Metals Trading Corp. 
(MMTC) reportedly had over 25,000 tons of 
electric conductor ingot in warehouses, 
which could not be released because of 
problems over payment of import duty. The 
Government had waived the aluminum im- 
port duty in April 1980 in order to encour- 
age imports to fill the domestic shortage. 
The duty waiver was canceled in September 
1980. Reimposition of the duty caused prob- 
lems for dealers who had ordered metal 
after April but were not able to receive 
delivery before September. Slow distribu- 
tion and delivery of metal to the consumers 
also caused further problems during the 
year. 

Chromite.—There was a marginal in- 
crease in chromite production during the 
year, but mine value dropped slightly to 
$15.8 million in 1980 compared with $16.8 
million in 1979. 

Much of the Indian chromite production 
was for the export market. The Govern- 
ment's export quota was changed from 
266,000 tons in 1979 to 300,000 tons in 1980, 
although the quota for high-grade ore, in- 
cluded in this figure, was lowered from 
160,000 tons to 137,000 tons. The price of 
high-grade ore bought by Japan, India’s 
major customer, was $110 per ton for the 
1980 contract, an increase of $2 per ton over 
the 1979 price. 

Test drilling for additional chromite re- 
serves was under way by the Geological 
Survey of India and the Mineral Explora- 
tion Corp. (MEC) in several locations. A test 
boring at Kimsibura, Singhbhum District, 
Bihar, encountered an encouraging vein of 
chromite. Work in the adjacent Jamliuli, 
Ranjrakocha, and Janao areas was continu- 
ing. Mapping and surface evaluation was 
underway in the Krishna, Khammam, and 
West Godavari Districts of Andhra Pradesh, 
and in Hassan District of Karnataka. 
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As a result of the continuing exploration 
program, the reserve picture for chromite 
was much more favorable than a few years 
ago. Officially quoted at 60 million tons of 
over 30% Cr;O; ore, the figure could go over 
100 million tons in the next few years. A 
large part of the total increase in recent 
years was from changing technologies that 
allowed for the redefining as ore, certain 
lower grade deposits, deposits with lower 
Cr:Fe ratios, and friable deposits formerly 
considered unusable. 

Based on the improved reserve picture in 
Orissa and the feasibility of using lower 
grade chromite fines, three export-oriented 
charge chrome plants were planned. The 
Orissa Mining Corp. was to build the first 
00,000-ton-per-year plant at a cost of around 
$35 million. Outo Kumpu Oy of Finland was 
to provide technical expertise and Voest 
Alpine A.G. of Austria was to supply the 
equipment. The plant will have an electric 
arc furnace using a sinter pellet feed. Fur- 
nace waste gases will be used to preheat the 
pellets, saving an estimated 30% in electric 
power consumption. 

Ferroalloy Corp. was also issued a letter 
of intent for a similar plant to be built at 
Baudpur in Balasore District of Orissa at a 
cost of $25 million. The company will also 
expand the production from its Boula chro- 
mite mine and construct a 450-ton-per-day 
beneficiation plant. The mine has been an 
open pit operation, but the workings will be 
extended underground as well.? 

The Indian Metals and Ferroalloys Ltd., 
which already operates a ferrosilicon plant 
in Orissa, has proposed a third 50,000-ton- 
per-year charge chrome plant. 

Copper.—The Indian copper industry 
continued to have serious problems of under 
utilization of designed smelter and refinery 
capacity during 1980. The Khetri copper 
complex of Hindustan Copper Ltd. (HCL) 
with a design capacity of 31,000 tons of 
copper metal per year was particularly hard 
hit. Mine development, mine production, 
and ore milling suffered from frequent pow- 
er outages and cutbacks of up to 50% of its 
operational needs. With the power restric- 
tions, the smelter and refinery were given 
priority and the mining operations as well 
as the byproduct fertilizer plant suffered as 
a result. 

HCL was having feasibility reports pre- 
pared to examine the expansion of Khetri's 
smelter and refinery up to 45,000 tons per 
year. HCL felt the increase was necessary to 
handle anticipated increases in local ore 
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production and the copper concentrate that 
will be available from Malanjkhand. HCL 
has ordered two 3,500-kilowatt diesel gener- 
ator sets for the Khetri complex to augment 
the standby power capacity and ensure that 
essential mining and plant operations can 
continue during a shutdown caused by pow- 
er outages. The often unannounced power 
outages have caused damage to equipment 
in the past. 

Excavation and equipping were complet- 
ed on the new deep shaft at the Kolihan 
Mine, one of the main sources of copper ore 
for the Khetri complex. Installation of the 
underground crusher was underway. Com- 
pletion of this deep mine development will 
eliminate long underground ore hauls that 
contribute to ore handling bottlenecks in 
the mine. The new shaft will permit a 
production increase from the present capac- 
ity of 1,500 tons per day to 2,500 tons per 
day.?° 

At the Ghatsila copper complex in Bihar, 
power shortages during fiscal year 1979-80 
caused a considerable loss of ore production 
and the liquidation of the concentrate stock- 
pile. 

A mine expansion was underway at the 
Mosaboni Mine, one of the main ore sup- 
pliers to the Ghatsila complex. The project, 
which would increase monthly ore produc- 
tion from 50,000 tons to 80,000 tons, ran into 
power problems, and progress was adverse- 
ly affected during 1980. HCL has proposed 
an expansion of its Ghatsila refinery capaci- 
ty from 16,500 tons per year to 20,000 tons 
per year. Mitsubishi Metal Corp. of Japan 
has reportedly been selected to supply the 
electrolytic technology. 

Development of the Malanjkhand copper 
project in Balaghat District of Madhya 
Pradesh continued during the year. Over- 
burden removal totaled 1.2 million cubic 
meters during fiscal year 1979-80 and was 
estimated at 2.57 million cubic meters dur- 
ing fiscal year 1980-81. Work on the ore 
concentration plant proceeded generally on 
schedule. 

This project will be the country’s first 
large-scale open pit copper mine. The mine 
will be designed to produce 2 million tons 
per year of ore (23,000 tons copper equiva- 
lent) and the concentrator scaled according- 
ly. The first phase of the program will 
produce 1 million tons per year of ore and 
was scheduled for startup in July 1982. The 
Government of India’s estimated cost of the 
project has been revised from $107 million 
up to $115 million with a 10% foreign 
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exchange component. The Malanjkhand ore 
body contains an estimated 117 million tons 
of ore averaging 1.13% copper, or roughly 
one-quarter of the country's known copper 
reserves. Rio Tinto Zinc of the United King- 
dom was the prime consultant on the proj- 
ect. A prototype test leaching facility was 
set up to recover oxydized and low sulfide 
ore. Copper concentrates will be shipped to 
the Khetri smelter where they will supple- 
ment the concentrates available from 
HCL's local mines. 

Gold.—Gold was produced in modest 
amounts from the old Kolar Goldfield and 
from Hutti Gold Mines Co., Ltd., both in 
Karnataka, and from HCL's precious metal 
byproduct plant at the Ghatsila copper 
complex. In addition, a byproduct recovery 
plant, under construction at the Debari 
smelter in Rajasthan, will recover silver 
and about 10 kilograms of gold per year 
from the zinc concentrate. The recovery 
plant was scheduled for completion in late 
1982. 

The miners at the Kolar Goldfield cele- 
brated the 100th anniversary of active min- 
ing in 1980. The mines were among the 
deepest active workings in the world. Past 
production totaled 785 tons of gold from 46 
million tons of ore. However, unstable 
ground, fire, water problems, and low-grade 
ore were contributing to the high mining 
costs and low economic return. 

The Geological Survey of India has been 
actively exploring for additional reserves at 
both Kolar and Hutti and in a number of 
other States where low-grade deposits were 
being reexamined in light of the current 
high price of gold. 

Bharat Gold Mines Ltd., the public sector 
company that operates the Kolar Mines, 
planned to reopen the Yeppamana Mine 
near Anantapur (14'41'N, 77°36’E) in And- 
hra Pradesh. The mine was one in the old 
Ramagiri Goldfield run by the former John 
Taylor and Sons Co. of Great Britain. The 
mines have been closed since 1929 when 
costs exceeded the value of production. The 
Geological Survey of India reportedly 
reopened the old shaft, and exploration 
work was underway during 1980. Produc- 
tion was projected to begin within 2-1/2 
years of an investment decision. The mine 
would operate at a rate of 250 tons per day 
from proved reserves of 300,000 tons of 5.5- 
gram-per-ton ore. 

Iron Ore.—Iron ore! production rose 
marginally in 1980, with the mines in the 
Goa area contributing one-third of the total. 
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Lump ore accounted for about 54% of the 
total. In 1979, the latest available data, 
there were 358 reporting iron ore mines 
with the largest number located in Goa 
where mining was predominantly in the 
private sector. Madhya Pradesh, Orissa, 
Bihar, and Karnataka together produced 
about 63% of the iron ore, mostly from 
public sector mines. 

The public sector National Mineral De- 
velopment Corp. (NMDC), which operated 
highly mechanized, export-oriented mines 
at Bailadila in Madhya Pradesh and Doni- 
malai in Karnataka continued to be the 
largest producer of non-Goan iron ore. In 
1980, NMDC’s production was 7 million tons 
with roughly 85% consisting of lump ore. In 
contrast, nearly 90% -of the Goan ore con- 
sisted of fines. Meanwhile, the stockpile of 
fines at Bailadila continued to grow to an 
estimated 15 million tons. Efforts to pro- 
mote the export of these fines have met 
with limited success, with Romania, Japan, 
and Yugoslavia buying a total of 4 million 
tons in 1980. A proposed pelletization plant 
at Bailadila was further delayed by priority 
being given to establishing a pellet plant at 
Mangalore to increase the salability of 
Kudremukh iron ore concentrate. 

One of the major iron ore developments 
during 1980 was the completion in August, 
ahead of schedule, of the $630 million 
Kudremukh iron ore project. The output 
from this project, which was to reach 7.5 
million -tons per year in the third year of 
operation, was initially earmarked for Iran. 
Project financing was also to come from 
Iran, but owing: to internal political prob- 
lems exacerbated by the Iranian-Iraqi war, 
Iran advanced only $255 million toward the 
project cost. One of the two planned Iranian ' 
steel plants that was to use the Kudremukh 
concentrate has been canceled and con- 
struction on the other, at Ahwaz, has been 
delayed at least 3 years. Physical status of 
the Ahwaz plant, which was located in a 
reported combat area, was not determined 
at yearend 1980. Iran's inability to lift any 
of the concentrate has created a number of 
operational and financial problems for the 
Kudremukh Iron Ore Co. Ltd. (KIOCL). It 
was unclear at yearend if Iran was going to 
continue financing the project, attempt to 
negotiate a new contract, or try to recover 
its investment. 

Meanwhile, the Government has been 
negotiating with several countries includ- 
ing Bahrain, Indonesia, Malaysia, Romania, 
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and others for the sale of the concentrate. 
Romania has accepted a trial shipment of 
40,000 tons and reportedly has agreed to lift 
1 million tons per year over the next 3 years 
as part of a buy-back arrangement involv- 
ing a contract to build a 3-million-ton-per- 
year pellet plant at Mangalore. Lurgi of the 
Federal Republic of Germany would provide 
the pelletization technology. Romania’s of- 
fer was reportedly the lowest of five inter- 
national bids submitted and contained the 
ore purchase agreement as well. The Arab 
Iron and Steel Co. of Bahrain has reportedly 
agreed to buy 1.5 to 2.0 million tons of 
concentrate annually at a price to be deter- 
mined. 

In 1980, there were three relatively small 
pellet plants in India. These were the 0.5- 
million-ton-per-year captive Tata Iron and 
Steel Co. (TISCO) plant, and two export- 
oriented plants in Goa, a 1.0-million-ton- 
per-year plant operated by Chowgule Co. 
Pvt, Ltd., and a 1.8-million-ton-per-year 
joint Chowgule-NMDC plant also in Goa. 
High fuel oil costs were making it very 
difficult to operate the Goan plants at a 
profit. They were subject to temporary clo- 
sure if the costs could not be passed on to 
the Japanese consumer. Both plants had 
plans to make modifications that would 
lower operating costs. 

The Bailadila-14, Bailadila-5, and the 
Donimalai Mines operated at well under 
design capacity during 1980 because of lack 
of demand, railroad transportation bottle- 
necks, and the electric power shortages. 

Exploration and development work con- 
tinued on the most promising iron deposits. 
Of the eight main ore bodies at Bailadila, 
the detailed study of the 11-B deposit was 
scheduled for completion in March 1981 and 
the 11-C deposit was chosen for develop- 
ment to supplement the output of the oper- 
ating Bailadila-14 Mine. In 1980, the NMDC 
completed field investigations or feasibility 
studies on the Bababudan and Kumaraswa- 
my deposits in Karnataka, the Ongole mag- 
netite deposit in Andhra Pradesh, and the 
Malangtoli deposit in Orissa. 

Despite the depressed outlook for the 
Steel industry worldwide particularly in 
Japan, Indian production of iron ore in 
fiscal year 1981-82 was expected to remain 
close to the fiscal year 1980-81 
level because of the antici- 
pated increased domestic demand and di- 
versifled overseas sales. The 6-year plan 
target called for a production of 60 million 
tons by fiscal year 1984-85. Indian iron ore 
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consumption should amount to about 16 
million tons in fiscal year 1981-82, rising to 
23 million tons in fiscal year 1984-85, and to 
30 million tons by fiscal year 1989-90. 

Export earnings from the sale of iron ore 
and pellets in fiscal year 1980-81 rose to an 
estimated $411 million compared with $351 
million in fiscal year 1979-80. Japan re- 
mained India's most important iron ore 
customer accounting for 60% of the total 
exports. Romania was the second largest 
buyer of Indian ore. U.S.S.R. for the first 
time imported Indian ore amounting to 2 
million tons. Seven other countries bought 
at least 100,000 tons each in both fiscal year 
1979-80 and fiscal year 1980-81. 

Direct sales of iron ore by Goan producers 
last year declined by more than 2.5 million 
tons to about 8.5 million tons. This was 
attributed to reduced liftings by Japan, a 
strike by the inland bargemen who move 
most of the Goan ore to Mormugoa port for 
export, and other labor problems. The Goan 
mining companies also sold nearly 3.5 mil- 
lion tons of iron ore to MMTC for export. 
Total Goan mine production was 1 million 
tons more than the output in fiscal year 
1979-80. 

Steel.—Total Indian salable steel produc- 
tion during fiscal year 1980-81 rose slightly 
with the country's six integrated steel 
plants accounting for 6.12 million tons and 
the balance coming from 146 operating 
mini-steel plants. The small improvement 
fell short of meeting the demand of approxi- 
mately 9.3 million tons. The near stag- 
nation in production during 1980 was attri- 
buted to chronic shortages of power and 
coking coal as well as labor unrest. Average 
capacity utilization of the five public sector 
integrated plants was 63.5% while the pri- 
vate sector TISCO plant operated at 101.7% 
of its design capacity during the same 
period. 

Steel production from the mini-steel 
plants continued to increase in fiscal year 
1980-81. Major steps were being taken to 
promote the production from these plants. 
These included (1) allowing direct import of 
scrap metal, (2) import of about 30,000 tons 
of sponge iron from Indonesia on an experi- 
mental basis, and (3) exemption of excise 
duty on products made from indigenous 
sponge iron. India was also negotiating for 
the supply of up to 200,000 tons per year of 
sponge iron from Indonesia. 

Output of crude steel declined in 1980 
primarily because of a 600,000-ton stockpile 
accumulated by the public sector plants 
and, to a lesser degree, of shortages of power 
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and coking coal. Some of the inventory was 
carried over from the previous year when 
the power shortage in the rolling mills 
adversely affected the conversion of the 
crude steel to salable steel. Crude steel 
target for fiscal year 1981-82 was 9.15 mil- 
lion tons of which about 7.20 million were to 
come from SAIL plants. Chronic transporta- 
tion bottlenecks, however, could make it a 
difficult goal to attain. Nevertheless, sal- 
able steel output was expected to pick up in 
fiscal year 1981-82 to as much as 9.0 million 
tons. 

During fiscal year 1980-81, steel imports 
were valued at $625 million compared with 
$563 million in fiscal year 1979-80. Major 
suppliers were the United Kingdom, Japan, 
and the Federal Republic of Germany. In 
light of the persistent shortages, imports 
were likely to remain around 1 million tons 
over the next several years. 

The Government had a continuing expan- 
sion program underway that would greatly 
increase India’s steel production capacity by 
1990. Current programs underway or ap- 
proved were projected to raise the country’s 
crude steel capacity from the present 14.7 
million tons including mini-steel plants to 
nearly 19 million by yearend 1984. Accord- 
ing to the Government’s annual plan, ex- 
penditure for the steel sector in fiscal year 
1981-82 was put at $950 million, with over 
half of that for expansion of Bokaro and 
Bhilai steel from 2.5 million tons to 4.0 
million tons each by the end of 1982. Total 
sixth plan outlay for Bokaro and Bhilai was 
$1.01 billion and $1.14 billion, respectively. 
The Bokaro expenditure was to include the 
construction of a three 60-megawatt turbo- 
generator unit captive thermal powerplant. 
The mill has suffered serious power short- 
ages in the past 2 years and operated at 
40% to 43% of installed capacity during 
that period. The 6-year plan outlay of $528 
million including $101 million in fiscal year 
1981-82 was scheduled for the Rourkela 
plant, which included a silicon steel project 
to be completed by January 1982, captive 
powerplants, and other modifications. The 
Durgapur plant was allocated $70 million 
for a captive electric powerplant. 

Work was nearing completion on the first 
stage of the Salem stainless steel plant in 
Tamil Nadu estimated to cost $175 million. 
The plant will have a capacity of 32,000 tons 
per year of cold-rolled stainless steel sheets 
and strips from imported feedstock. Plans 
call for doubling of the capacity. 


The Government has allocated $163 
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million in fiscal year 1981-82 for the 3.4- 
million-ton Soviet Union aided Visak- 
hapatnam steel plant. The first 1.15 million 
tons of capacity was scheduled for comple- 
tion by fiscal year 1984-85 at a cost of $1.31 
billion. Total cost of all stages was estimat- 
ed at more than $3.24 billion. The Soviet 
Union has offered credit of $313 million for 
the first stage and an equal amount for the 
second. Site preparation and infrastructure 
construction was underway during 1980. 

TISCO’s plans called for a $425 million 
modernization program over the 1980-85 
period. The TISCO integrated steel plant, 
oldest in the country, consisted of the 1.5- 
million-ton-per-year salable steel plant at 
Jamshedpur in Bihar; captive collieries at 
Sijua, Jamadoba, and West Bokaro; and the 
iron ore mine at Noamundi. The West 
Bokaro Colliery was being expanded and a 
coal washing plant was under construction. 
Half of the 50-year-old steelmaking capacity 
was to be replaced with a new oxygen-based 
steel converter shop. A 300,000-ton-per-year 
continuous casting line and vacuum arc 
degassing equipment will also be installed. 
The company estimated that nearly $9 mil- 
lion will be saved annually on fuel costs 
from the new melt shop. The new equip- 
ment will allow salable steel output to 
increase to about 1.75 million tons per year. 

India’s long-term program called for a 
crude steel capacity of 24 million tons by 
fiscal year 1989-90. The increase was to be 
achieved by commissioning the second stage 
of the Visakhapatnam steel plant and by 
building a 3.0-million-ton-per-year steel 
plant at the port city of Paradip (20°17’N, 
86°42’E). Negotiations for a contractor were 
underway at yearend 1980. Financing of the 
project and technology being offered were 
the prime consideration in the choice of 
contractor. 

The 30,000-ton-per-year sponge iron (di- 
rect reduction) demonstration plant be- 
came operational in July 1980. The plant 
operated by Sponge Iron India, Ltd. a 
government-owned company at Kothagu- 
dam, Andhra Pradesh, was set up with 
United Nations assistance using Lurgi's 
coal-based direct reduction process. The 
plant operated successfully through year- 
end, and plans were being made to double 
its capacity. 

India's only commercially designed direct 
reduction plant, under the corporate name 
of Orissa Sponge Iron, Ltd., was nearing 
completion. Allis Chalmers Co. (United 
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States), which has provided the process 
know-how and equipment at a cost of $10.6 
million, holds a 10% equity in the project. 
Trial runs of the $30 million, 150,000-ton- 
per-year coal-based plant were set for Sep- 
tember 1981. Plans called for doubling the 
capacity of this plant also, if it operates as a 
commercial success. 

TISCO has reportedly received approval 
to set up a plant in Orissa based on its own 
technology. Mini-steel plants were expected 
to buy most of the sponge iron output as a 
substitute for scarce and expensive ferrous 
scrap. 

Lead and Zinc.—Power outages during 
most of February and March 1980 at the 
Debari lead-zinc complex in Rajasthan re- 
portedly caused a production loss of around 
1,200 tons of lead and 9,000 tons of zinc. 
Despite the problem, production of lead 
concentrates increased marginally for 
the year but zinc production dropped 
significantly.?? 

The Mochia and Balaria Mines and asso- 
ciated concentrator of the Zawar group of 
mines near Udipur, Rajasthan, continued to 
be the major source of lead-zinc ore and 
concentrate. The mining out of the upper 
level ore reserves at Mochia necessitated 
extending the workings to a greater depth. 
Construction was underway on two main 
shafts—Mochia and Balaria— and on an 
auxiliary shaft for Mochia. The auxiliary 
shaft was due for completion in 1981, and 
the main shafts, in 1982. Lower level devel- 
opment of the ore bodies will begin after 
completion of the shafts. 

The Government sanctioned a $13 mil- 
lion expenditure for setting up a leach 
residue treatment plant at the Debari zinc 
smelter using a process and technical aid 
from Outokumpu Oy of Finland. When 
completed, the leach plant would add 4,000 
tons per year capacity to the present 45,000 
tons per year capacity. A silver and gold 
byproduct recovery plant using Mitsubishi 
process technology was also approved for 
the smelter. The plant would, for the first 
time, enable recovery of silver and gold 
values from the zinc concentrates. In addi- 
tion to current production, the stockpiled 
residue of the past 11 years of operations at 
the smelter will also be treated. The plan- 
ned annual recovery capacity will be about 
10 kilograms of gold and 8,500 kilograms of 
silver. It was believed that the silver would 
be refined at the Visakhapatnam zinc 
smelter. 

Construction continued on the Rajpura- 
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Dariba lead-zinc mine and concentrator 
near Chittor, Rajasthan. Installation of the 
hoisting system was behind schedule by 
about 6 months. A tailings disposal plant 
was also ordered in 1980 for the treatment 
of concentrator tailings. The plant will de- 
slime the tailings, then mix the sands with 
cement, and pump the mixture back to the 
mine for use in backfilling the worked-out 
stopes. Design output of the new mine will 
be 3,000 tons of ore per day. 

Work continued on the $15 million Sargi- 
palli lead mine in Orissa, which was being 
developed to reach a production of 500 tons 
of ore per day by late 1983. Construction on 
the concentration plant was to begin early 
in 1981. The Sargipalli project was designed 
for an annual yield of about 10,000 tons of 
63% lead concentrate for the Visakhapatn- 
am smelter. Proved reserves were 2.6 mil- 
lion tons of 6.7% lead ore. 

At the Agnigundala lead mine in Guntur 
District, Andhra Pradesh, work on expand- 
ing the milling capacity from 100 to 200 
tons per day of ore was completed except for 
installation of an additional crusher, which 
was underway. Doubling of the mining ca- 
pacity to 240 tons of ore per day was also in 
progress. 

The Rajasthan Government has granted a 
mining lease for the Rampura-Agucha lead- 
zinc deposit in Bhilwara District. A detailed 
investigation has been sanctioned. The 
property was the largest single lead-zinc 
deposit in India and had 30 million tons of 
proved reserves grading over 10% combined 
metal content. In view of the continuing 
need to import both lead and zinc, the 
Government was anxious to begin mining 
the deposit as soon as the economic viability 
of the project could be assured. The deposit 
was reportedly suitable for open pit exploi- 
tation. Also planned in conjunction with 
this deposit was a new smelter with a 
capacity of 100,000 tons per year of zinc and 
35,000 tons per year of lead. 

A proposal to expand the Visakhapatnam 
lead smelter from 10,000 tons per year to 
22,000 tons per year was approved by the 
Government. Hindustan Zinc, Ltd. (HZL), 
has dropped its plans for expanding the 
8,000-ton-per-year Tundoo smelter. 

HZL’s zinc smelter at Visakhapatnam 
was reportedly operating at 75% to 80% 
capacity on imported concentrate and was 
producing the majority of the country’s zinc 
during the power shortage at Debari. A 
prolonged strike at Cominco Binani Zinc 
Co.’s 17,000-ton-per-year smelter near Al- 


THE MINERAL INDUSTRY OF INDIA 


waye in Kerala had cut production there 
considerably during 1980. The labor prob- 
lems were settled around yearend and oper- 
ations were likely to resume in April 1981. 

The status of lead-zinc ore reserves has 
been steadily improving as the Indian ex- 
ploration programs added to total reserves 
and upgraded the classification of many 
reserves. As of January 1981, 29 distinct ore 
blocks have been evaluated and cataloged. 
Total ore reserves were 229 million tons 
averaging 4.72% zinc and 1.76% lead. Of 
the total, 148 million tons were classified as 
proved or probable. Estimated metal con- 
tent of the proved and probable classes 
came to 7.5 million tons of zinc and 3.0 
million tons of lead. 

Manganese.—Production of manganese 
ore was valued at $29.0 million at the 
minehead in 1980, marginally higher than 
in 1979 because of a price increase. Orissa 
was the leading supplier, followed by Kar- 
nataka, Madhya Pradesh, and Maharash- 
tra. According to the latest count, there 
were 278 operating manganese mines in 
1979. 

Production by the public sector Manga- 
nese Ore India, Ltd. (MOIL), the leading 
Indian producer of high-grade ore, rose 3% 
to 450,000 tons in fiscal year 1980-81. A 
major share of the company’s ore was con- 
sumed by the ferromanganese and steel 
industries. To increase production and im- 
prove recovery of manganese, plans have 
been made to construct beneficiation and 
agglomeration plants near MOIL’s Balag- 
hat and Ukwa Mines. Ore samples have 
been sent overseas for testing. A 60,000-ton- 
per-year ferromanganese plant was also 
proposed for Balaghat. MOIL has contracted 
with domestic consultants to prepare feasi- 
bility reports for an electrolytic manganese 
dioxide plant and an electrolytic manganese 
metal plant. MOIL has begun manganese 
exploration in Orissa where efforts were 
being made to locate high-grade low- 
phosphorous ore. Such ore would be used to 
blend with low-grade high-phosphorous ore 
in an effort to stretch existing reserves. The 
fiscal year 1981-82 budget was to provide 
$16.25 million for MOIL’s development pro- 
grams. 

The domestic requirement for manganese 
ore was in the neighborhood of 1 million 
tons annually, 60% of which was high-grade 
ore (plus 48% Mn content). The major 
consumers were ferromanganese, 47%, and 
steel industries, 35%. Requirements of steel 
plants were expected to rise from about 0.4 
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million tons in fiscal year 1980-81 to 0.75 
million tons in fiscal year 1984-85 and to 1.0 
million tons by the end of the decade follow- 
ing expansion of the indigenous steelmaking 
capacity. By then, total domestic demand 
for manganese ore was projected to reach 
2.0 million tons, or double the present level. 

With the domestic demand anticipated to 
rise and reserves presently estimated at 
about 80 million tons, the Government has 
cautiously restricted exports to low-grade 
ore. In fiscal year 1980-81 exports of manga- 
nese ore were 653,000 tons worth $18.1 
million compared with 672,000 tons worth 
$17.4 million exported in fiscal year 1979-80. 
The fall in exports was due mainly to 
reduced liftings by Japan, which remained 
India's principal customer (75% of total). 

Other Metals.—The Government an- 
nounced the production of crude telluri- 
um for the first time in India from a 20- 
kilogram-per-month pilot plant at HCL's 
Ghatsila smelter in Bihar. Tellurium was 
being recovered from anode slimes gener-: 
ated during the copper refining process. The 
crude metal will be refined at the Depart- 
ment of Atomic Energy's Special Materials 
plant at Bhaba Atomic Research Center. 
Based on the pilot plant operation, HCL 
has prepared a feasibility report for a 
commercial-scale 1,500-kilogram-per-year 
plant to be installed at Ghatsila.'* 

Part of the Centennial celebration of the 
Kolar Goldfield consisted of the inaugura- 
tion of a scheelite recovery plant at the 
mines. Tungsten concentrate will be obtain- 
ed from both the run-of-mine gold ore and 
the sizable reserve of old tailing sands. The 
plant will produce a 6396 WO; concentrate 
with a rather low recovery of 3296 of the 
tungsten present. Hutti Gold Mines Co., 
Ltd., was also investigating the possibility of 
recovering the scheelite values from its 
ores. 

Most of India's small tungsten production 
has come from the Degana wolframite de- 
posit in Nagour District of Rajasthan where 
mining and sorting were done manually. 
The deposit was being studied in detail with 
a view toward increasing output. 

In addition, the Government was evaluat- 
ing wolframite deposits in Sirohi (24°53’N, 
72°52’E), Rajasthan; Agargaon (21'06'N, 
19*29'E) Maharashtra; and Almora, Uttar 
Pradesh. Indian press reports state that the 
Sirohi deposit was very promising but re- 
serves were not yet totaled. 

A minable deposit of vanadium mineraliz- 
ation at Khursipur (21°23’N, 90*18'E), Ma- 
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harashtra, containing an estimated 6.3 mil- 
lion tons of 0.9% to 1.0% VzOs was being 
investigated for the possibility of supporting 
a ferrovanadium plant. The size of the plant 
would probably be around 500 tons per year 
of ferrovanadium with a byproduct produc- 
tion of 50,000 tons per year of pig iron. Most 
of the output would be for export. 
Meanwhile, the proposed ferrovanadium 
plant for Orissa remained in the planning 
stage. The latest proposal was by the Fin- 
nish firm Outokumpu Oy to set up a 400- to 
900-ton ferrovanadium plant at Rairangpur, 
Mayurbhanj District, based on minable ore 
reserves (1.0% V;O, cutoff) of 1.2 million 
tons at Kumardhubi (22°17’N, 86°19’E) and 
0.8 million at Betjharan (22°16’N, 86°19’E). 


NONMETALS 


Barite.—Production, keyed primarily to 
exports, declined significantly in 1980. 
Minehead value was placed at $2.5 million. 
Cuddapah District of Andhra Pradesh, with 
around 65 million tons of reserves, account- 
ed for over 90% of the country’s production. 
India ranked fourth in world production in 
1980. 

Despite a worldwide increase in oil ex- 
ploration and drilling, exports of Indian 
barite, both lump and powder, dropped from 
340,000 tons in fiscal year 1979-80 to about 
284,000 tons in fiscal year 1980-81. The 
decline was attributed to disruption in ship- 
ments to Iraq resulting from the Iraqi- 
Iranian conflict, Indian port congestion, and 
the uncertainty among foreign buyers re- 
garding India's future barite export policy. 
On May 17, 1980, the Government an- 
nounced that the private sector could un- 
dertake once again the export of barite, 
which had been restricted exclusively to the 
MMTC since April 1979. Exports to Mexico 
and Iraq, which were on a government-to- 
government basis, continued to be handled 
solely by MMTC. The United States, which 
imported about 90,000 tons, was the largest 
buyer; Mexico received 50,000 tons; and the 
Persian Gulf countries, primarily the Unit- 
ed Arab Emirates and Saudi Arabia, got a 
total of 80,000 tons. 

The Government revised floor prices for 
drilling-grade barite effective January 1, 
1981, and valid through June 30, 1981. 
Barite powder was fixed at $67 per ton, a 
$2-per-ton increase, and $42 per ton for 
lump ore, a $2-per-ton decrease. Paint-grade 
prices were set at $138 to $162 per ton 
depending on the whiteness. 

The Andhra Pradesh Mining Corp. princi- 
pal mine at Mangampet can produce about 
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560 tons per day. Plans called for this to be 
increased to 1,000 tons per day within the 
next 2 years. About 70% to 80% of the run- 
of-mine production was marketable ore 
with the remainder being stockpiled until 
the company management can economi- 
cally justify installing beneficiation facili- 
ties. The operation was being studied with 
this in mind. 

Cement.—Despite an ambitious program 
of plant expansions and new construction, 
the supply of cement fell far short of the 
Indian requirements during 1980. Indian 
production rose modestly in fiscal year 
1980-81 after a serious drop in fiscal year 
1979-80 caused by acute shortages of coal 
and electric power. Unlike many of India's 
more important mineral based industries, 
the cement industry was mostly in the 
private sector, 85% of the total capacity. 
Owing largely to continuing coal shortages, 
capacity utilization declined to 67% in fiscal 
year 1980-81 compared with nearly 73% in 
the previous year. Cement plants in the 
south, especially in Karnataka, were most 
severely affected.“ 

The cement shortfall was met by high- 
priced imports. During fiscal year 1980-81, 
imports rose by 500,000 tons and were 
valued at about $150 million. Principal 
suppliers included the Republic of Korea, 
the Philippines, Indonesia, and North Ko- 
rea. Imports were projected to reach 2 
million tons valued at $188 million in fiscal 
year 1981-82 and rise to around 2.5 million 
tons in fiscal year 1982-83. 

Because of the sizable gap between supply 
and demand, steps were being taken to 
increase output as well as the quality of 
cement. An interministerial working group 
reportedly has recommended liberalized li- 
censing of new capacity, adoption of better 
technology—conversion to dry process or 
precalcination—provision for special for- 
eign exchange allocation for imports of 
critical components, and improving power 
and coal supplies. 

In addition, public sector units have been 
assigned a major program of utilizing slag 
from steel plants. The Uttar Pradesh Ce- 
ment Corp. proposed a 1.68-million-ton-per- 
year plant at Chunar based on slag from the 
Bokaro steel plant. SAIL was also setting up 
a 2-million-ton-per-year cement plant at 
Chilahati based on Rourkela and Bhilai 
slag. 

Total installed capacity of the cement 
industry in March 1980 was listed as 24.29 
million tons from 57 units. The anticipated 
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growth in production capacity from cement 
plants both planned and under construction 
is shown as follows, in million tons: 


Capacity added 
Capacity Publi Pri 
Fiscal year at start we rivate Total 
of year sector sector 

1980-81 24.29 2.24 11.32 3.56 
1981-2832 _ __ 27.85 · 84 2.29 3.13 
1982-83_ _ _ _ 30.98 .95 4.16 5.31 
1983-84 _ __ 36.29 1.40 2.65 4.05 
1984-85 40.34 2.40 3.54 5.94 

Totaal d 7.43 14.56 21.99 


Includes 0.26 ton from joint ownership. 


Successful completion of the ambitious 
expansion program will require a huge 
influx of capital funds plus substantial addi- 
tional investment in the infrastructure to 
assure a smooth flow of cement to the 
consumer. 

Expected demand for cement at the end 
of fiscal year 1984-85 was put at about 38 
million tons. If the projected plant capacity 
produced at the planned 85% utilization 
factor, the new construction would be suffi- 
cient to put India into a position of slight 
cement surplus during 1985. 

Diamond and Gem Stones.—Fiscal year 
1980-81 export earnings from diamonds and 
jewelry rose 8% to $808 million from $749 
million in the previous year. About 93% of 
this value was represented by cut and 
polished diamonds. The industry was help- 
ed by an increased demand for small dia- 
monds (1/2 carat or less) from the United 
States where the import duty on small 
diamonds was withdrawn. Diamond exports 
were targeted at about $963 million for 
fiscal year 1981-82. 

The export trade remained dependent on 
imports of rough diamonds, which cost In- 
dia about $500 million in fiscal year 1980-81, 
up from $475 million in fiscal year 1979-80. 
Belgium and the United Kingdom supplied 
over 90% of the rough stones in 1980. 
The MMC has been attempting to pro- 
cure rough stones on a government-to- 
government basis from Ghana, Zaire, Cen- 
tral Africa, and Sierra Leone. 

Domestic production of diamonds remain- 
ed relatively insignificant. During 1980, 
over 14,000 carats were recovered from the 
. Majhgawan Mine in Panna District of Mad- 

hya Pradesh. About 50% of the output was 
classed as gem quality. Workings at India's 
only other diamond mine, Ramkheri, were 
closed down during 1980 but processing of 
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gravel stockpiles continued through July 
1980. 

The Government has drawn up a 3-year 
diamond exploration program for the 
Kalyandurg-Wajrakarus-Jonnagiri belt in 
Andhra Pradesh, the Panna diamond belt 
in Madhya Pradesh, and the Jungel area of 
Uttar Pradesh. The main purpose of the $31 
million program was to establish the inci- 
dence of diamonds in different host rocks, to 
locate primary sources of diamonds and to 
evaluate the commercial viability of these 
occurrences. The Geological Survey of India 
was to act as coordinating agency with MEC 
and NMDC assisting in excavation and 
treatment of material. 

The Geological Survey of India was study- 
ing the schists and pegmatites in the 
Teckhi-Khera area, Udaipur District, Ra- 
jasthan, for occurrences of emerald-bearing 
zones. It was also proposed to initiate inves- 
tigation for semiprecious stones in Kany- 
akumari District, Tamil Nadu, and for ag- 
ate in Kutch District, Gujart.!'5 

Fertilizer.—To augment a steadily declin- 
ing phosphate rock production, India was 
forced to import about 1.35 million tons in 
1980, primarily from Jordan, the United 
States, Morocco, and Senegal. Production of 
rock phosphate by Rajasthan State Mines 
and Minerals, Ltd., at its Jamar Kotra 
deposit (65 million tons of reserves) was 
around 300,000 tons of more than 31% P.0s 
in fiscal year 1980-81. The production was 
unlikely to change in fiscal year 1981-82, 
but plans called for raising the output of 
this mine to 1.0 million tons in the next 4 or 
5 years. A 200-ton-per-day pilot plant for 
beneficiating 14% to 20% P.O; content ore 
to 35% was to be commissioned in July 
1981. By January 1982, if the pilot plant 
performs as designed, a 4,000-ton-per-day 
commercial-scale plant will be built. 

Phosphate fertilizer production (P.O; con- 
tent) rose over 10% to 841,000 tons in fiscal 
year 1980-81. Improved operation of the 
Tuticorin plant, the addition of two new 
single superphosphate plants in the private 
sector, and a slight overall improvement in 
capacity utilization contributed to the high- 
er output. In contrast, production of nitrog- 
enous fertilizer during fiscal year 1980-81 
declined marginally despite a 22% increase 
in the annual capacity to 4.73 million tons 
(nitrogen content). At the same time, capac- 
ity utilization also fell to 45% in fiscal year 
1980-81 from 57% in the previous year. A 
shortage of naphtha feedstock, student and 
labor problems, and the chronic electric 


470 


power shortage were the main causes of the 
poor performance. 

Two coal-based nitrogen fertilizer plants, 
Ramagundam in Andhra Pradesh and Tal- 
cher in Orissa, each with a capacity of 900 
tons of ammonia and 1,500 tons of urea per 
day, began commercial production in Nov- 
ember 1980. The plants reportedly cost $280 
million each. Early reports indicated they 
had not achieved a very high level of 
efficiency by March 1981. 

According to the Government, Haldia and 
Trombay V projects in the public sector, 
Gujart Narmada Valley Fertilizers Co. and 
Kanpur expansion in the private sector, and 
Kandla expansion in the co-op sector were 
expected to commence operating in fiscal 
year 1981-82. The country’s total annual 
capacity would then be 5.3 million tons of 
nitrogen and 1.5 million tons of P. O; by 
yearend 1981. 

Fertilizer consumption during fiscal year 
1980-81 increased over 6% to 5.58 million 
tons and was projected to rise to 6.6 million 
tons in fiscal year 1981-82 comprising 4.40 
million tons of nitrogen, 1.47 million tons of 
P,O, and 0.73 million tons of KO. This 
projected demand compared with an antici- 
pated production of 3.0 million tons of 
nitrogen and 0.925 million tons of P.Os. 
There was no KO production in India. The 
shortfalls on each type would be met by 
imports. 

The sixth 5-year plan (1980-85) proposed 
an outlay of $2.63 billion for setting up 8 
new nitrogen and 11 new P.O; plants. The 
eight nitrogen plants were in addition to 
the two natural gas based projects schedul- 
ed for Thal-Vaishet near Bombay and Hazi- 
ra in Gujarat. Six of the eight are to be 
based on the natural gas from the Bassein 
Field, and one each on naphtha and coal. Of 
the 11 planned phosphatic fertilizer plants, 
an expansion of the Tuticorin plant was 
already underway and a new plant at Para- 
dip costing $238 million was expected to be 
started in 1981. 

Planning and financing for the new am- 
monia plants at Hazira and Thal-Vaishet 
continued during 1980. Preliminary devel- 
opment of infrastructure and site prepara- 
tion also got underway in 1980. These plants 
will be the first based on the large offshore 
reserves of the Bassein Gasfield. | 

Hazira project was estimated to cost over 
$1.2 billion and would produce 2,700 tons 
per day of ammonia from two similar pro- 
duction lines. Downstream urea facilities 
will have an output of 4,400 tons per day 
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from four 1,100-ton-per-day production 
lines. Pullman Kellogg of the United King- 
dom was to provide the ammonia technolo- 
gy and Snam Progetti SpA of Italy the urea 
know-how. 

An ammonia plant of similar capacity 
was also taking shape in 1980 at Thal- 
Vaishet. Project delays on this plant have 
been costly to the Indian Government. 
Since the original estimates in 1978, costs 
have nearly doubled to $1.1 billion. Haldor 
Topsoe of Denmark was to supply the am- 
monia technology. Snam Progetti will in- 
stall three urea production lines of 1,500 
tons per day each. 

Limestone.—Limestone production in In- 
dia dropped slightly during 1980 owing to 
less offtake by user industries. Limestone 
accounted for nearly one-half of the total 
value of output of nonmetallic minerals, 
about $84 million in 1980. Andhra Pra- 
desh, Bihar, Gujart, Karnataka, Madhya 
Pradesh, and Tamil Nadu, which possess 
most of the country’s reserves, accounted 
for over 70% of the production. Current 
reserves are in the neighborhood of 70,000 
million tons with 6,300 million tons proved, 
4,500 million tons indicated, and 59,200 
million tons inferred. Roughly three-fourths 
of these reserves were cement grade and 
were widely dispersed. Over 60% of the 
production originated at captive mines of 
cement plants. The concentration of the 
cement industry in southern and western 
India was a reflection of plants being set up 
near the most suitable limestone deposits. 
The Government’s recent policy of encour- 
aging the construction of large new cement 
plants and the establishment of numerous 
mini cement plants throughout the country 
was going to increase overall limestone 
production considerably and expand the 
exploitation of smaller deposits of cement- 
grade limestone. 

Chemical-grade limestone reserves were 
confined to Gujarat State and flux-grade 
limestone, to Orissa and Madhya Pradesh. 
In addition to cement, industrial users of 
limestone included those producing iron 
and steel, fertilizers, refractories, asbestos, 
ferromanganese, and sugar. Almost all of 
India’s production of limestone was consum- 
ed within the country. Only small quanti- 
ties were exported to the neighboring coun- 
tries of Bangladesh, Nepal, and Sri Lanka. 

Mica.—The increased demand for fabri- 
cated mica or mica-based products has 
spurred a new Official policy of encouraging 
the development of value added mica-based 
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products. Accordingly, the Government’s 
Mica Trading Corp. (MITCO) was planning 
to set up (1) a micronized mica powder plant 
at a cost of $0.5 million to produce 3,000 
tons per year of mica powder, (2) a mica 
paper plant involving investment of $27.5 
million for producing 1,200 tons of paper 
with 50% based on the mechanized disinte- 
gration process and 50% on the thermo- 
chemical process, (3) a mica paper-based 
products plant with capital outlay of $4.5 
million, (4) a wet ground mica powder plant 
at a cost of $1.6 million to produce 1,200 
tons per year, and(5) a glass bonded mica 
plant at a cost of $1.5 million. Final arrang- 
ments for technical collaboration were yet 
to be made for some of the above plants. 
Most of the plants would require foreign 
know-how to some extent. 

In addition, a mica capacitor plant was to 
be set up in the joint sector with the public 
sector Bihar State Electronics Development 
Corp. having a 26% share in the $662,000 
cost. The entire output of the plant was to 
be exported. Negotiations were reportedly 
going on with some U.S. firms for a techni- 
cal collaboration. 

The declining trend in the production of 
mica that set in a decade ago continued into 
1980. The official statistics, however, were 
lower than the actual production as sub- 
stantial quantities come from existing 
stockpiles or are simply unreported to avoid 
taxation and royalties. Regardless of the 
production trend, India was by far the 
major producer of natural sheet mica, ac- 
counting for nearly 85% of the world’s total 
in 1980. 

Mica mining, almost entirely in the pri- 
vate sector, continued to be a traditional 
cottage-type industry operating mostly in 
Bihar, Andhra Pradesh, and Rajasthan. Bi- 
har produced 60% of the production by 
value and had 151 of the 251 reporting mica 
mines in 1979. 

Despite the private ownership, the Gov- 
ernment extended considerable control over 
the industry and through MITCO controlled 
prices and shared with the private sector all 
exports of crude and processed mica on an 
equal 50:50 basis. Mica export earnings 
increased from $23.4 million in 1979 to $28.1 
million in 1980. By far the greatest propor- 
tion of the exports were in the form of 
relatively low value scrap mica. The block 
mica accounted for only 6% of total export 
tonnage but made up 68% of the total value. 

Mineral Sands.—Production of titanium 
and heavy beach sand minerals by the 
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public sector Indian Rare Earths, Ltd., 
(IREL), registered some impressive gains 
during 1980. Value of production, however, 
remained at around $11 million for the 
year. Most of the monazite production, 
which contains about 10% ThO;, came from 
IREL's mineral sands project at Mana- 
valakurichi, Tamil Nadu. The installation 
of a preconcentrator at Manavalakurichi 
and the modernization of IREL's Chavara 
plant near Quilon, Kerala, was reflected in 
the higher production statistics and in high- 
er production targets for 1981. In addition 
to the monazite, these beach sands yield 
ilmenite, rutile, zircon, garnet, and silli- 
manite. Processing of the monazite yields 
exportable amounts of rare-earth chloride, 
fluoride, and oxide and trisodium phos- 
phate. The thorium hydroxide was stockpil- 
ed for possible future use. Through its 
research efforts, IREL has been able to 
recover samarium, gadolinium, and yttri- 
um, which could be added to the export list 
as production improves. 

Completion of the $100 million (first 
phase) Orissa mineral sands complex was 
set for yearend 1982 following several de- 
lays and reschedulings. The plant will have 
an annual capacity of 220,000 tons of ilmen- 
ite (50% TiO.) to be processed into 100,000 
tons of synthetic rutile (90% Ti02), 30,000 
tons of sillimanite, 2,000tons of zircon, 4,000 
tons of monazite, and 10,000 tons of natural 
rutile (95% to 97% TiO.). Based on this 
planned output, IREL was looking for for- 
eign collaboration in setting up a titanium 
sponge plant or titanium pigment plant. 

IREL’s Chavara plant was scheduled to 
receive magnetic separation equipment to 
further improve its ore recovery operation. 
To meet shortages of titanium dioxide pig- 
ment in India, Kerala Minerals and Metals, 
Ltd., was going to set up a 25,000-ton-per- 
year plant near Quilon, which was to be 
completed in late 1982. Kerr McKee Co. of 
the United States was reportedly providing 
the process technology.“ 
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Coal.—Indian coal reserves at 112 billion 
tons are the fifth largest in the world (based 
on maximum depth of 1,200 meters and 
minimum thickness of 1/2 meter). About 
one-eighth of these reserves is considered to 
be of metallurgical grade. Owing to the high 
ash and moisture content, most Indian coal 
is considered poor in quality. Nevertheless, 
in view of the vast coal reserves and rising 
petroleum import bill, which exceeded $6.5 
billion in 1980-81, coal remained the coun- 
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try's primary energy resource. 

The Geological Survey of India and MEC 
continued their exploration programs to 
upgrade existing reserves and establish new 
ones. Press reports indicated major new 
finds in the north Karanpura coal belt 
under Central Coalfields, Ltd. 

Based on recent geophysical and core 
drilling activities, Gujarat State has estab- 
lished coal reserves of over 60 billion tons at 
depths between 1,300 and 1,800 meters. 
Random testing indicated that compared 
with most other Indian coal, the deposits 
were of unusually good quality—2% to 3% 
ash, 4% to 5% moisture, 50% volatiles, 42% 
to 50% fixed carbon, and 6,500 kilocalories 
per kilogram heating value. Because of the 
excessive depth and presence of several 
high-pressure gas- and oil-bearing horizons 
(present source of oil and gas production) 
overlying these coalbeds, the State Govern- 
ment was investigating the possible applica- 
tion of in situ coal gasification technology to 
exploit these reserves. It would be extreme- 
ly difficult to exploit these deposits econom- 
ically using conventional mining methods. 
Exploration of these deposits was continu- 
ing. 

Following 5 years of relatively little 
change in coal output, fiscal year 1980-81 
production reached a record level. Produc- 
tion of Coal India Ltd.’s (CIL), five subsid- 
iaries came to nearly 101 million tons, or 
nearly 88% of India’s total coal output. The 
other coal producers also increased their 
output during the year. 

The major increase in production came 
from mechanized open pit mines, which 
accounted for 35% of production, up from 
28% in 1979-80. CIL’s share from open pit 
mines was reported to be even higher. 
Output per employee shift, which had been 
nearly static for the last 5 years at 0.66 ton, 
rose to 0.71 ton in fiscal year 1980-81. 

The sharp increase in total coal produc- 
tion resulted in raising pithead coal stocks 
by 4.5 million tons to 18.5 million tons in 
‘fiscal year 1980-81. Inadequate supply of 
high-quality coal and railroad transport 
bottlenecks, however, continued to affect 
production of many major industries includ- 
ing fertilizer, cement, and paper. Contin- 
ued shortages of metallurgical coal also 
restricted steel production as coking coal 
output increased only marginally. India was 
forced to continue importing high-grade 
coking coal to blend with the domestic 
output. The continued overall inferior qual- 
ity of coal being delivered hampered boiler 
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efficiency and created maintenance prob- 
lems for end users and the added burden of 
higher handling and freight costs. 

Despite higher costs, movement of coal by 
road transport since 1977-78 has risen by 
73%, whereas the movement by rail during 
the same period declined by 9%. Rail trans- 
port reportedly picked up sharply during 
the fourth quarter of fiscal year 1980-81. 

In light of the continuing problems relat- 
ing to the coal sector, several proposals 
were being considered by the Government 
of India to improve decision making and 
increase coal output. Reorganization of CIL 
was being considered but no decision had 
been reached by yearend 1980. 

New technologies to increase production 
as well as to eliminate wasteful mining 
practices were under review. In addition to 
modernizing production methods, several 
captive electric powerplants were planned 
for the mining areas. In recent years, one of 
the main production constraints in the un- 
derground mines was the shortage of elec- 
tric power, which caused severe mine 
dewatering and ventilation problems. 

A major component of the development 
strategy was a gradual shift to more open 
pit mining. Fiscal year 1984-85 open pit 
operations were expected to account for 71 
million tons or about 43% of coal produced 
and raise to over 50% by fiscal year 1989-90 
compared with the present 35% share. 

By fiscal year 1984-85, longwall mining 
was to contribute 10 to 13 million tons, 
compared with the present 2.5 million tons. 
Only about 20% of Indian coal was esti- 
mated to be recoverable by open pit mining; 
therefore, development of longwall and oth- 
er modern underground mining technology 
was critical in the long-term overall coal 
production plan. 

Research and development efforts were 
being stepped up to improve the quality of 
coal shipped to consumers. Construction of 
five new coal washeries with a throughput 
capacity of nearly 9 million tons of raw coal 
was planned. These would expand the pre- 
sent washery capacity from 27.8 million 
tons to 36.5 million tons by fiscal year 1984- 
85 at a reported cost of $31 million. Intro- 
duction of simple methods of upgrading 
noncoking coal to ensure a consistent quali- 
ty of feed to powerplants was being consid- 
ered. The Central Coal Research Institute 
was engaged in developing fluid-bed com- 
bustion technology to offset the rising ash 
content of Indian coal. 
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In an effort to offset the $144 million 
financial loss of CIL in fiscal year 1979-80, 
the price of coal was increased an average of 
$2.50 per ton in February 1981. CIL's mine- 
head coal prices, after the increase, ranged 
from $12 to $17 depending on location and 
grade. CIL's financial position for fiscal 
year 1980-81 was not available. 

Lignite.—Neyveli Lignite Corp. in Tamil 
Nadu mined about 4.6 million tons of lignite 
in fiscal year 1980-81 and was by far the 
major producer in India. The company's 
plan was to raise lignite production at its 
first open pit mine cut to 5.8 million tons in 
fiscal year 1981-82, to 6.5 million tons in 
fiscal year 1982-83, and ultimately to 8.5 
million tons per year. Proposed expendi- 
tures for fiscal year 1981-82 were put at 
$140 million. Work was progressing on the 
second mine cut, which wouldinitially pro- 
duce 4.7 million tons of lignite per year. The 
Federal Republic of Germany was helping 
to finance the development work. 

Virtually all of the lignite goes to the 
generation of electric power or the produc- 
tion of nitrogen fertilizer. Output of the 
second mine cut will feed a 630-megawatt 
onsite powerplant. Ultimate capacity of the 
second mine would be 10 million tons per 
year and power a 1,470-megawatt plant still 
on the drawing boards. The feasibility of a 
third mine cut, to produce 10.5 million tons 
per year to support a 1, 500-megawatt 
powerplant by 1995, was also being studied. 

Aside from Tamil Nadu, lignite resources 
were also being developed in Gujarat to 
help meet the State’s massive electric power 
expansion program. Expansion of present 
lignite mining operations were called for by 
the Gujarat Mineral Development Corp. to 
meet the demand of 2,000 tons per day in 
support of a 110-megawatt powerplant 
being set up by the State Electricity Board. 
The goal was to eventually produce 4,000 to 
5,000 tons of lignite per day. The possible 
production of lignite in Rajasthan was also 
being studied. 

Natural Gas.—Overall gas production de- 
clined substantially because much of the 
flow originates as associated gas from the 
Assam crude oil production. A major in- 
crease in production came from offshore BH 
which increased production from 386 mil- 
lion cubic meters in fiscal year 1978-79 to 
673 million cubic meters in fiscal year 1980- 
81. 

Plans called for the eventual doubling of 
the Uran gas fractionation plant capacity as 
natural gas production increases. First 
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phase development of the 300-billion-cubic- 
meter (10.5-trillion-cubic-foot) Bassein 
South Gasfield was about to get underway. 
Under Phase I, gas production was to reach 
10 million cubic meters per day by the end 
of 1984. This would be raised to 18 to 20 
million cubic meters per day in the Phase II 
development. Two well platforms would be 
needed plus a 236-kilometer subsea pipeline 
to link the field with onshore processing 
facilities in Gujarat. The gas processing 
yielded about 150,000 tons per year of lique- 
fied petroleum gas (LPG) plus a small 
amount of heavier condensate. The Govern- 
ment Oil and Natural Gas Commission 
(ONGO) was also considering exploiting a 
smaller gasfield discovered on the Tapti 
structure in the Gulf of Cambay. The recent 
discoveries of gas off Porto Novo and the 
Andaman Islands have not been sufficiently 
drilled to define whether they could be 
economically developed. 

Oil.—Despite an increase in offshore 
crude oil production during fiscal year 1980- 
81, India's crude oil output fell substantial- 
ly. This decline was attributed to prolonged 
student agitation in northeast India, which 
crippled petroleum operations in that re- 
gion. The result was higher imports of 
refined products that, coupled with increas- 
ed crude oil prices, produced a record POL 
import bill estimated at close to $7 billion in 
contrast to $4 billion in fiscal year 1979-80. 
Imports in fiscal year 1980-81 included 16.25 
million tons of crude oil and 7.05 million 
tons of refined products compared with 
16.12 million tons of crude and 4.78 million 
tons of refined products in the previous 
year. Despite some disruption in supplies as 
a result of the Iraqi-Iranian hostilities, 
these countries plus Saudi Arabia, the 
United Arab Emirates, and the U.S.S.R. 
remained India's principal crude oil suppli- 
ers in 1980.18 

India firmed up its crude oil requirements 
for 1981 on a government-to-government 
basis. These arrangements called for 17 to 
18 million tons, which should provide some 
surplus as well as some built-in flexibility. 
Several nontraditional suppliers including 
Algeria, Mexico, Libya, and Venezuela have 
offered crude for the first time in 1981. 
However, unless some swapping arrange- 
ment could be worked out, India was likely 
to reject most of these offers owing to the 
high freight costs and difficulty of refining 
crude from these countries. 

In order to lower petroleum imports, the 
costs of which are causing an increasingly 
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serious burden on the entire Indian econo- 
my, the Government has undertaken an 
urgent program to step up oil exploration 
and development with emphasis on the 
more promising offshore areas. The sixth 5- 
year plan has earmarked $3.6 billion for oil 
exploration and development but this figure 
now appears to be unrealistically low. Esti- 
mates for developing the full potential of 
the Bombay High and satellite fields and 
expanding refinery, petrochemical, and fer- 
tilizer facilities come to nearly $8 billion. 

ONGC deployed onshore 32 seismic par- 
ties, 12 geological field parties, and 5 
gravity-magnetic survey parties during 
1980. About 32 drilling rigs deployed mainly 
in the eastern and western regions com- 
pleted 47 exploratory and 36 development 
wells in 1980 for a total of 155,000 meters. 
The drilling level was below target because 
of the student agitation in Assam. Eight 
new structures were drilled during the year 
resulting in the discovery of new oil re- 
serves and a new gas structure at Dehej in 
Ankleswar Oilfield in Gujarat. 

ONGC’s onshore drilling program in fis- 
cal year 1981-82 called for completion of 102 
wells totaling 238,000 meters and covering 
both the eastern and western regions. Un- 
der an Indian-Soviet agreement, the Soviets 
were to explore and develop one or two 
onshore oil and gas deposits on a turn-key 
basis in Tripura and West Bengal. They will 
also help in secondary recovery operations 
in the northeast oilfields. A Canadian group 
was to assist in improving production from 
some of the Gujarat wells in western India. 

ONGC's offshore survey work totaled 
22,600 line kilometers in the 1980 survey 
season, and another 21,000 line kilometers 
were scheduled for 1982. 

Offshore drilling work in fiscal year 1980- 
81 totaled 14 exploratory and 20 develop- 
ment wells conducted by 6 rigs. One was the 
Indian-owned jackup Sagar Samrat, and the 
remainder were on charter from the United 
States and Norway. India was to take deliv- 
ery of its second jackup rig, the Sagar 
Vikas, from Japan in March 1981. The 
French-built Sagar Pragati was scheduled 
for delivery shortly thereafter, and two 
more jackups were under construction in 
Singapore. Additional purchases were being 
made or planned. 

During 1980, five new offshore structures 
were drilled leading to discovery of hydro- 
carbons at Godavari, Ratnagiri, the Anda- 
man Islands, and Porto Novo. Except for 
Ratnagiri, the discoveries were found on the 
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east coast for the first time. As of March 
1981, ONGC had drilled a total of 91 off- 
shore exploratory and assessment wells of 
which only 35 have proven to be dry, re- 
flecting a remarkably high rate of success. 

The ONGC planned to drill 20 explorato- 
ry and 39 development wells during fiscal 
year 1981-82. Further exploration was call- 
ed for in the Krishna-Godavari Basin where 
there are numerous structures with at least 
eight located in water depths beyond the 
200-meter shelf limit. Owing to physical 
conditions in the Godavari Basin such as 
relatively strong surface currents, a soft sea 
bottom, and greater depths, the deeper 
areas may now be turned over to foreign 
companies on a production sharing basis for 
exploration if contract conditions can be 
agreed on. During 1980 three wells were 
drilled in this basin but all had to be 
abandoned following loss of two blowout- 
preventers and some casing. 

Oil India Limited (OIL), a joint 50:50 
venture by the Government of India and 
Burmah Oil, Ltd., of the United Kingdom, 
until recently confined its operations to 
onshore exploration in the northeastern 
States. During 1980, OIL drilled 12 onshore 
wells and for the first time 2 offshore wells 
off the coast of Orissa. Five of the 12 on- 
shore wells were drilled in the Kharsang 
area of Arunachal Pradesh and yielded new 
oil discoveries. The find was considered very 
promising and will probably be put into 
commercial production. Oil was also found 
in the Bagapani area of Assam. Thirty more 
exploration wells were planned for the next 
3 years on the basis of these discoveries. 

In addition to its onshore drilling, OIL 
spudded two offshore wells in the Mahanadi 
Basin that were judged noncommercial. Ad- 
ditional wells were planned when a drill rig 
becomes available. 

OIL’s crude production was severely cur- 
tailed by unrest in Assam but was returning 
to normal after the situation quieted. Natu- 
ral gas production was scheduled to nearly 
double during 1981. OIL was having a 
60,000-ton-per-year LPG plant built in As- 
sam that will also produce 12,000 tons of 
condensate per year. The project would 
annually save over $19 million in foreign 
exchange by replacing 70,000 tons per year 
of kerosine imports. Scheduled completion 
was for 1982. 

Negotiations for the 100% takeover of 
OIL by the Indian Government continued, 
with indications that an agreement would 
be reached in 1981. India was also expected 
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to take over the Assam Oil Co. in the near 
future. 

Crude oil production from offshore BH 
oilfield continued to show improvement in 
1980 averaging nearly 100,000 barrels per 
day from 19 platforms, 11 of which were 
installed during 1980. The rate of produc- 
tion was to be stepped up to 180,000 barrels 
per day by October 1981 and later to 225,000 
barrels per day. These production increases 
will call for 10 more well platforms as part 
of Phase IV and V development made possi- 
ble by the recent installation of the $90 
million, 180,000-barrel-per-day processing- 
pumping platform installed by J. Ray 
McDermott and Co. of the United States. A 
second 180,000-barrel-per-day processing- 
pumping platform was scheduled for BH by 
mid-1982. This $190 million project will 
serve the southern part of BH. Other fields 
near BH will also be developed as funding 
and equipment permit. By 1985, with the 
development of several satellite structures, 
offshore crude oil production could possibly 
exceed 400,000 barrels per day (20 million 
tons per year). 

Consumption of refined products increas- 
ed 3.6% to 31 million tons in fiscal year 
1980-81. This compared with a 4.6% rise in 
fiscal year 1979-80 and 10.6% in fiscal year 
1978-79. This deceleration in the consump- 
tion growth rate was attributed largely to 
retail price increases levied in June 1980 
and January 1981 to offset the sharp in- 
crease in the cost of imported petroleum. 
Indian pattern of consumption in recent 
years was as follows in thousands of tons: 


Product 1978-79 1979-80 1980-81 
Diesel oli 9,854 10,940 10,326 
Furnace oil. .. _ 4,395 4,582 5,336 
Kerosine 3,952 3,867 4,200 

nce m eens cokes 408 405 394 
Gasoline 1,499 1.480 1,521 
Naphtha ___________ 2,515 2,429 2,324 
VC 1,154 1,140 1,128 

Bitume nn 943 1.072 1,081 
Petroleum coke |... 155 173 100 


Based on the April 1, 1981, commissioning 
of a gas fractionation plant for production 
of 150,000 tons per year of LPG at Uran, two 
refineries in Bombay have already built 
bottling plants for LPG distribution. Once 
the Uran plant is operating, consumption of 
kerosine should decline as consumers 
switch to LPG. Over the next 30 months, 
gas connections for about 3 million new 
customers were likely to be approved. 
This should further lower the kerosine 
consumption. 
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The Indian Government’s projected con- 
sumption of refined products for fiscal year 
1981-82 was between 33 million and 35 
million tons, 45.5 million in 1985, and 62 
million by 1990. Even if the estimates are 
on the high side, such demands would be 
beyond India’s financial capabilities. The 
Government was thus examining various 
options and methods of conservation, con- 
version, and pricing mechanisms to lower 
the rate of consumption increase. 

Refining was almost entirely in the public 
sector. The one exception was the 0.5- 
million-ton-per-year Digboi refinery oper- 
ated by Assam Oil Co., which was owned by 
Burmah Oil of the United Kingdom. Refin- 
ery throughput in 1980 declined because of 
the intermittent closing of the refineries in 
the northeast due to the student unrest. 
The fiscal year 1981-82 crude throughput 
target was set at 32.25 million tons, a nearly 
25% increase over that of 1980. The target 
was feasible with the normal functioning of 
the northeast refineries and the commis- 
sioning of part of the 6-million-ton capacity 
ofthe Mathura refinery. _ . 

To meet the anticipated growth in con- 
sumption of refined products, the country 
was embarking on a major refinery expan- 
sion program that will raise India’s refining 
capacity from 31.8 million tons per year to 
around 45 million tons per year by 1985, 
including (1) doubling the annual capacity 
of Madras refinery to 5.6 million tons, (2) 
expanding Visakhapatnam refinery from 
1.5 million to 4.5 million tons per year, and 
(8) upgrading the Cochin refinery from 
200,000 tons to 3.5 million tons per year. 
Also under consideration was a 6-million- 
ton-per-year plant at Mangalore and a 3- 
million-ton-per-year plant at Karnal 
(29°41’N, 76°59’E) in Haryana. Secondary 
processing facilities to increase the output 
of middle distillates were also proposed for 
a number of refineries. 

The Government was developing pipe- 
lines for petroleum distribution to reduce 
the burden on the railroad system. A 532- 
kilometer product pipeline was under con- 
struction in two segments, Mathura-Delhi 
and Delhi-Ambala-Jullunder. The first sec- 
tion was scheduled for completion by Au- 
gust 1981 and the second by April 1982. 
Several other projects including moderni- 
zation and looping of existing lines will help 
to upgrade the overall distribution system. 


1Physical scientist, Branch of Foreign Data. 
Regional resources attache, U.S. Department of State, 
New Delhi, India. 
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The Indian fiscal year runs from Apr. 1 to Mar. 31. 
*Where necessary, values have been converted from 


Indian ru (Rs) to U.S. dollars at the rate of 
o an 1.00 in 1978 and 1979, and Rs8.00= US$1.00 in 
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The Mineral Industry of 
Indonesia 


By John C. Wu! 


In 1980, the second year of the 5-year 
development plan (1979-84) there was a 
significant improvement in Indonesia's real 
economic growth. In 1980, Indonesia's 
growth in real gross domestic product (GDP) 
was about 7.1% compared with 4.9% in 
1979. The level of inflation came down to 
about 17.1% in 1980 from 30% in 1979. 
Indonesias GDP in current price was 
$67,022 million in 1980 compared with 
$48,961 million (revised) in 1979.2 A record 
high rice crop and favorable prices and 
production of crude oil, liquefied natural 
gas (LNG), tin, rubber, and timber were the 
major contributing factors to the overall 
growth of Indonesia's GDP in 1980. By 
sector, components of GDP during 1979-80 
were? agriculture, 3196; industry (manu- 
facturing), 10%; energy, mining and quarry- 
ing, 18%; construction, 5%; transportation 
and communication, 5%; and services and 
other, 3146. 

The oil and gas sector continued to re- 
main the most important industry. Indone- 
sia was the world's 10th largest oil exporter 
in 1980. The industry's export earnings 
accounted for 73% of the estimated $23.3 
billion of overall merchandise export earn- 
ings in 1980. This revenue from oil provides 
for about two-thirds of Government devel- 
opment expenditure. There was a new wave 
of oil and gas exploration as a result of an 
attractive new joint-venture contract and 
arrangement. Exploration was also inten- 
sified by a series of hikes in the price of oil 
and gas. More than 200 exploratory wells 
were drilled in 1980, numerous onshore and 
offshore oil and gas wells were discovered, a 
total of 11 oil and gas production-sharing 
contracts were signed, and a record high 
$591 million for oil exploration was com- 
mitted by eight foreign oil companies. How- 


ever, Indonesia's oil output continued to 
drop by 2% because of a noticeable slow- 
down in oil exploration activities during the 
1975-77 period and the depletion of some old 
wells. Production of LNG by five liquefac- 
tion trains, which utilized natural gas from 
Arun Field of North Sumatra and Badak 
Field of East Kalimantan was at 
full capacity. A record high production of 
LNG was reached in 1980. Two LNG plants 
were scheduled to be completed by 1983, 
doubling the country’s existing capacity. 
Indonesia’s coal production continued to 
increase, and the expansion project of Bukit 
Asam was moving on schedule. A coal 
preparation plant for Ombilin Mine was 
scheduled to come onstream in 1981. 

The nonfuel minerals sector remained as 
the fourth largest export earner after oil 
and gas, timber and wood products, and 
rubber. The continuing high price of tin and 
the operation of two new large offshore 
dredges (Bangka II and Bima) helped the 
country’s tin production to reach a new 
record high since 1954. Indonesia was the 
world’s fourth largest producer of tin in 
1980. The $101.5 million expansion program 
of Freeport’s Ertsberg East underground 
copper mine in Irian Jaya was ahead of 
schedule. A new manganese ore deposit in 
the Bima area of West Nusa Tenggara 
Island began production in 1980. Sarae Bure 
Port was being constructed to handle the 
exports of manganese ore to Taiwan and 
other countries. Work on P.T. Aneka 
Tambang’s nickel operation on Gebe Island 
continued to progress. P.T. Inco had resolv- 
ed problems at its Soroako plant to achieve 
93% of planned nickel output for 1980. The 
$2 billion Asahan aluminum project was 
proceeding on schedule. The overall con- 
struction of the aluminum smelter and 
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two gigantic hydroelectric powerplants was 
about 50% completed. However, construc- 
tion of an alumina plant, using the bauxite 
in the Tayan region of West Kalimantan 
remained uncertain. 

Indonesia’s cement industry continued to 
expand. In 1980, two new cement plants 
(Padang II and Tonassa II) were inaugurat- 
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ed. Indonesia’s total cement capacity was 
increased to 7 million tons per year. How- 
ever, owing to rapidly increasing demand 
for cement caused by the construction 
boom, net imports of cement totaled about 
100,000 tons in 1980. In 1980, P.T. Pupuk 
Kujan’s new urea plant in Java was inaugu- 


rated. 


PRODUCTION 


Production of oil and natural gas remain- 
ed the dominant sector of Indonesia’s min- 
eral industry. In 1980, output of crude oil 
dropped slightly from 1.59 million barrels 
per day in 1979 to 1.56 million barrels per 
day in 1980. Output of natural gas remained 
at about 1 trillion cubic feet. Production of 
LNG increased substantially and reached 
over 8 million tons by yearend. Coal produc- 
tion increased moderately, and reached 
over the 300,000-ton level. 

Output of tin reached a 25-year high of 
32,527 tons in 1980, as a result of two 
additional, new large offshore dredges op- 
erating around Bangka and Tudju Islands. 
Bauxite production in 1980 was at a higher 
level than production of 1979. Nickel and 
copper production decreased slightly. Man- 
ganese ore production from the Java area 
remained at about 6,000 tons. A new man- 
ganese mine in Bima, with an estimated ore 


reserve of about 50 million tons, started 
production in 1980. About 15,000 tons of ore 
were produced by yearend for export to 
Taiwan, Japan, and the Republic of Korea. 
Gold and silver production in 1980 reversed 
the downward trend of the 1977-79 period as 
a result of increased mine output induced 
by higher prices. 

The cement industry had expanded its 
total annual capacity from 5.9 million 
tons in 1979 to 7.0 million tons in 1980. A 
construction boom in Indonesia resulted in 
cement shortages in many areas of the 
country. Total industry capacity to produce 
chemical fertilizers was more than 2.8 mil- 
lion tons per year, most of which was 
nitrogenous fertilizer. Indonesia manufac- 
tures about 500,000 tons of phosphate and 
complex fertilizer using imported raw mate- 
rials. 


Table 1.—Indonesia: Production of mineral commodities? 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980 
METALS 
Aluminum: Bauxite, dry equivalent, gross weight 
, thousand tons 940 1,301 1,008 1,052 1,249 
Copper, mine output, metal content 69,070 157,120 58,952 60,210 57,985 
Gold metal... |. troy ounces. . 114,000 82,300 66,166 57,452 *59,400 
Iron and steel: 
E Mind dry basis 292,334 311,519 233,341 79,877 74,143 
etal: 
Ferroalloys: Ferronickel ___________ 16,886 21,574 19,734 17,878 18,314 
Crude steel ___________________ 139,000 145,000 150,000 500,000 600,000 
Manganese ore 5,976 5,889 5,909 NA 
Nickel: 
Mine output, metal content 28,772 33,083 31,414 38,195 30,749 
Metallurgical products: 
Matte: 
Gross weighgnlt _ 2s zs aoe 8,721 20,532 
Nickel content______________~_ Sa "m ees 6,715 15,810 
Ferronickel: 
Gross weight |. . 16,886 21,574 19,733 17,878 18,314 
' Nickel content 3,857 ; 4,499 4,000 4,196 
Silver, mine output, metal content 
n thousand troy ounces. . 1,072 790 826 662 *680 
in: 
Mine output, metal content 123,435 25,926 27,411 29,535 32,527 
J)J))˙¹ð. REDE tne A 23,322 24,005 25,829 27,790 30,465 
NONMETALS 
Asbestos? 0252.25 ji ire ⁰¹¹M ee ee aD 100 60 ae — "E 
Cement, hydraulic... thousand tons... 1,804 12,651 3,694 4, 698 5, 878 


See footnotes at end of table. 


Table 1.—Indonesia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
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Commodity 1976 
NONMETALS —Continued 
Clays: 
aolin powdeerrnrrn 29,323 
Other, for cement manufacture 
thousand tons 380 
Diamond: 
Industrial thousand carats- 12 
Hin xe eg ei ee do... 3 
ͤöĩ§Ü³9t[ĩ˙.] 88 do... 15 
lodie —— — occ s 8 kilograms_ - 27,290 
Nitrogen: N content of ammonia __—~_______—~_ 184,910 
Phosphate rock. ____________---_----- 7,565 
Salt, all types thousand tons 1563 
Stone: 2 
Ganieñł do— 804 
Limestone 222. do... 2,121 
Marble square meters. . 25,944 
7 | eee ee IDEE URINE UNDE 221,441 
Sulfur, elemental5 ) 3,483 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt rock, bitumen content 104,990 
Carbon black fkk „715 
/ 8 thousand tons 183 
Gas, natural: 
TOSS o ee AA million cubic feet. 312,368 
Marketed _ - --------------——- do____ 126,426 
Natural gas liquids: Propane and butane® 
thousand 42-gallon barrels_ _ 70 
Petroleum: 
Crude, including field condensate- _ do- 550,319 
Refinery products: 
asoline -——-----------—- do____ 9,763 
Jot fülel- ˙ AAA A n do. ___ 589 
Keros ine do- 13,818 
Distillate fuel oil do... 15,215 
Residual fuel oil do... 8,036 
Lubricants_ - - ------------ do... 14 
er: 
Liquefied petroleum gas do- 291 
Paraffin wa do... 261 
Naphtha ------------- do—— 1,835 
Unfinished oils requiring further 
processing ___________ do... 131,304 
Unspecified __________-_ do... 71,148 
Refinery fuel and losses do- 71,065 
CAA ees do... 83,345 
*Estimated. Preliminary. ‘Revised. NA Not available. 


1Table includes data available through July 30, 1981. 


1977 


15 
711,930 
410,463 

13,599 
1786 
722 

3,724 
35,217 


269,310 
1.697 


137,701 
974 
231 


533,355 
199,951 


70 
615,123 


112,559 


1978 


643,148 
384,116 


11 
596,698 


15,363 


102,825 


1979 


40,096 
3,172 
3,159 


120,481 


479 


1980" 


173,016 
NA 
304 


1,045,748 


95,914 
NA 
536,969 


17,475 
25 


25,988 
19,184 
17,985 

499 


294 
253 
60 


41,599 
2,418 
3,917 


129,637 


2Includes Au content of copper ore and output by Government-controlled operations. Gold output by operators of so- 


led People’s mines is not available but may 
3Includes a small amount of cobalt which is not recovered separately. 


as much as 30,000 troy ounces per year. 


*Data represent limestone used for cement production. Excludes considerable amounts of limestone produced by 
enterprises under local jurisdictions for building materials, for crushed rock to be used as aggregate, and to burn for lime. 


5Sulfur produced by other than the Frasch process. 


8Less than 1/2 unit. 


Crude oil, LNG, rubber, and tin, along 
with timber and wood products remained 


the major export earners of Indonesia. 


In 1980, exports of crude oil and LNG 
alone were estimated at $17 billion, about 
two-thirds of overall export earnings. Japan 
and the United States remained Indonesia's 
two biggest customers in 1980. Of a total of 
378.5 million barrels of oil exported in 1980, 


TRADE 


Japan purchased a total of 206 million 
barrels, accounting for 54%, and the United 


States, purchased 113 million barrels, ac- 


counting for about 30%. Indonesia exported 
most of its LNG to Japan (7.5 million tons 
valued at over $1.5 billion in 1980) and to 
the United States. Nonoil minerals remain- 
ed the fourth largest export earner. Export 
earnings of tin, up 23% to $461 million in 
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1980, accounted for about two-thirds of total 
nonoil mineral exports. Exports of bauxite, 
copper concentrate, and nickel ore and con- 
centrate were mainly to Japan and the 


Federal Republic of Germany. 


Indonesia imported about $15 billion of 
merchandise in 1980. Imports of machinery 
and electrical equipment, base metals, vege- 
table products, mineral products, chemical 
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port equipment remained the top six import 
groups. Principal suppliers were Japan, the 
United States, and the European Communi- 
ties. 


Because of the sharp increase in export 


and allied products, and vehicles and trans- 


earnings, mainly from oil and gas, Indone- 
sia’s foreign exchange position improved 
greatly with more than $8 billion overall 
trade surplus. 


Table 2.—Indonesia: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: 
Bauxite and concentrate thousand tons 


Metal including alloys, all form 
Copper ore and concentrate 


Iron and steel metal: 


Ferroalloyohnͤss ~~ ~~ -__ 
Semimanufacture s 


Manganese ore and concentrate 
Nickel: 
Ore and concentrate 


San öͤͤͥ ĩð NHEEEEN 
Unwrought `- -------------—---—— 


Semimanufactures kilograms . 
Zinc: 
ö»;éð᷑⁶ ñ ] ũm·wͥ 6˙mT ED Eie 


Other: 
Ash and residue containing nonferrous 
METAI = aira ee anus 


NONMETALS 


de apes natural, n.e.s.: Pumice, emery, corun- 
dum Á— — 


,, o Lu elim mmc ur te 


vies en 8, crude: 


n tonite Jin ERI ge MA es 


Fertilizer materials: 
Manufactured, nitrogenoun s 


AmmoninkKKkk LLL LLL Llc c 
Precious and semiprecious stones, synthetic 
value, thousands 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 


Worked e nes 

Sand excluding metal- bearing 
Other: 

Crude n d tue 

Building materials of asphalt, asbestos and fiber 

cements, and unfired nonmetals _ _ _ _ _ _ _ _ 


See footnotes at end of table. 


1978 


911 
77 
186,601 


6,018 
4,686 
7,721 
88,528 
576,377 
15,627 
976 
676 
22,859 
400 

80 

115 
253 


567 


23 
12,546 
36,700 


2,736 


49 
243,952 


827 


1979 


1,091 
202 
168,634 


NA 
123,690 
1,770 
811,161 
NA 
1,624 
475 
26,274 
3,000 
NA 
M 


NA 
664 


NA 
NA 
488,217 


NA 
$792 


405,436 


2.867 
10,052 
10,088 


United 
States 


Destinations, 1979 


Other (principal) 


Japan 997; Netherlands 94. 

Singapore 197. 

Japan 126,356; West Ger- 
many 42, 278 

NA. 

Saudi Arabia 65,160; Malay- 
sia 28,312 

Japan 1,570. 


Ja 802,785; Netherlands 
283. 


Malaysia 1,074; Japan 550. 
Singapore 325; West Ger- 
Si ipe 8, 537; Neth 
ing re ether- 
lands 6, 430; Japan 5,100. 
NA. 


NA. 
NA. 


NA. 
Singapore 391. 


NA. 


NA. 
Thailand 243,970; Bangla- 
desh T 528, Hong Kong 


“ia 8 97,213; Malay- 
"E m 336; Bangladesh 


N T 
All to Sri Lanka. 


Singapore 335,345; Malaysia 
70,090. 


Singapore 2,866. 
Singapore 8,475. 
Sri Tona 8,698; Hong Kong 


, 
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Table 2.—Indonesia: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 ' 
mum 3 Other (principal) 


MINERAL FUELS AND RELATED MATERIALS 


Coal, all grades including briquets - 31,673 59,595 NA Malaysia 23,950; Thailand 
9,000; Republic of Korea 
Gas, natural million cubic feet 26,463 473,986 42,242 Japan 387,552: New Zealand 
4,226. 
Petroleum: 
Crude thousand 42-gallon barrels. _ 518,022 443,952 117,252 Ec 231,403; Singapore 
50; Trinidad and To- 
Refinery products: 
Gasoline, motor... — - - -- ---- do— 101 86 NA 1 5. 
Kerosine and white spirit do- 329 138 NA Thailand 6. 
Distillate fuel oli do- 1,563 NA NA NA. 
Residual fuel oil do_ ___ 29,765 36,870 11,322 waren 25,175; Singapore 
Mineral jelly and wan do... 205 238 8 Singapore 233; Philippines 
NA Not available. 


Table 3.—Indonesia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
? gue Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 320 NA NA NA. 
Oxides and hydroxid es 21,866 NA NA NA. 
Metal including alloys: 
sls. oes ae et i 8 42 NA NA NA. 
Unwrought ___________________ 12,288 15,150 581 Canada 5,907; Japan 3,381; 
New Zealand 2,107. 
Semimanufactures... s - 18,363 15,906 544 Japan 4,699; Romania 1,780; 
ingapore 1,332 
Arsenic trioxide, pentoxide, acids 142 NA NA NA. 
Chromium: 
Ore and concentrate 41 NA NA NA. 
Oxides and hydroxides _______________ 220 NA NA NA. 
en oxides and hydroxidesͤ 9 NA NA NA. 
ulfate — rr ꝛ 8 100 NA NA NA. 
Metal including alloys, all form 18,240 20,852 40 Japan 13,433; Zambia 3,792; 
ustralia 2,127. 
Gold metal including alloys, unwrought or partly 
e troy ounces. . 183,902 11,214 NA United Kingdom 41,635; 
Switzerland 15, 593; West 
Germany 13, 503. 
Iron and steel: 
s n concentrate 55,070 53,159 age Brazil 53,133. 
eta 
SCR OD ce coc ĩð Luis ecu 80,690 29,770 NA West Germany 15,526. 
Pig iron, cast iron, spiegeleisen _______ 32,469 43,523 Si Australia 15,387; Algeria 
10,446; Spain 10, 3 
Sponge iron, powder, s3oet. 260 428 NA NA. 
Ferroallooaunn s 4,172 7,067 NA Australia 3,253; India 751; 
Japan 315. 
Steel, primary form 203,456 268,716 13 West Germany 29,931; Re- 
ublic of Korea 28, 264; 
ozambique 19, 029. 
Semimanufactures: 
Bars, rods, angles, shapes, 
rr E 240,498 189,066 647 Japan ae ,162; Australia 
Universals, plates, sheets 662,731 116,452 17,430 Japan 6164 616, Ys peer of 
Hoop and strip 37,821 40,101 NA Er 325 511 . 
Rails and accessories 16,200 16,203 __ West Germany 3,138; Japan 


3,249; Australia 2, 068. 
See footnotes at end of table. 
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Table 3.—Indonesia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
á | a Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Wifes. Se ee A LL 5,980 8,641 NA «apan 1403; Australia 
Tubes, pipes, fitting 185,873 119,308 20,563 sepan 75,727; Singapore 
Castings and forgings, rough - - -----—--— 5,192 5,687 431 Singapore 1,432; Japan 
Lead: 
Oxideg - oh SS aa 1,125 NA NA NA. 
Metal including alloys, all form 7,243 51,004 206 irs 45,547; Japan 
Magnesium metal including alloys, all forms 21 NA NA 
Manganese: 
Ore and concentrate_________________ 8,605 6,966 NA Singapore 4,798. 
Oxide ana ae Lee 4,067 NA NA NA. 
Mercury - - ------------ 76-pound flasks_ _ 653 NA NA NA. 
Mol bdenum metal including aliove s all forms 8 NA NA NA. 
icke 
Ore and concentrate kilograms - 25 NA NA NA. 
Metal including alloys, all form 1,669 1,671 10 Japon 1,452; West Germany 
Platinum-group metals including alloys, all forms 
troy ounces. _ 3 NA NA NA. 
Silver metal including alloys, all forms do- 16,398 (1) 
Tin metal including alloys, all form 220 175 NA NA. 
Titanium oxides ________________ -___ - 7,603 NA NA NA. 
Tungsten metal including alloys, all form 12 NA NA NA. 
Uranium and thorium oxides including rare- 
2: earth oxide s 165 NA NA NA. 
inc: | 
Oxides- 5. 3e eA es 248 NA NA NA. 
Metal including alloys: 
Unwrought |... 222222222222 44,617 " 
s Semimanufactures including blue powder _ 1,146 1,163 16 Japan 703; Peru 100. 
er: 
Ores and concentrates |... 258 813 NA NA 
Oxides, hydroxides, peroxides of metals _ _ _ _ _ 273 217,922 613 Japan 6,95 6,954; 1; Singapore 
5 2,886. 
Metals: 
Metalloids: Phosphorus |... 64 NA NA NA. 
Alkali, alkaline- earth, rare-earth metals_ _ 16 NA NA NA. 
Pyrophoric allo oys n VEN ET Cu 47 NA NA NA. 
Base metals including alloys, all forms 411 NA NA NA. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc _ _ _ _ _ 281 (3) 
Grinding and polishing wheels and stones 1,090 2,281 NA Republic of Korea 650; Chi- 
na, mainland 380; West 
Germany 82. 
Asbestos _ _ _ _ MR ERR 8 14,781 14,616 7 Canada 6,936; Australia 
1825 China, mainland 
Barite and wither ite 22.295 NA NA ; 
Boron materials: 
Crude natural borates RE Let Ge, Bok 1 NA NA NA. 
Oxide and acid F 295 NA NA NA. 
Cement ed T eet 420,199 148,108 6,077 Japan 99,874; Singapore 
8,371; Thail land 12, 12,408. 
Chalk "T 638 NA NA NA. 
Clays and clay products: 
Crude clays: 
Bentonite . 25,313 NA NA NA. 
Kuolin ee 8,247 NA NA NA. 
Kyanite and sillimanite ! (*) NA NA NA. 
Other 1,649 NA NA NA. 
Products: 
Refractory including nonclay brick 24,603 20,517 2,311 Japan 5,463; China, main- 
ndm Netherlands 
Nonrefractory 3,72: 2,515 NA Japan 792; Italy 524. 
Cryolite and chiolite 1 NA NA NA. 
Diamond, industrial carats 52,500 NA NA NA. 


See footnotes at end of table. 
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Table 3.—Indonesia: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodity 1978 1979 : 
sss Other (principal) 
NONMETALS —Continued 
Diatomite and other infusorial earth... 508 NA NA NA. 
Feldspar, leucite, nepheline, nepheline syenite _ 6,766 NA NA NA. 
Fertili € materials: 
e: 
Nitrogenouu s 300 868 — NA. 
' Phosphatic-— —- ---------------—- 3 16,201 NA Jordan 9,450; Australia 
Potassit ence 201 1,601 a West G Germany 1,501. 
Other including mixed 1,039 23 NA NA. 
Manufactured: 
Nitrogenoun s 43,833 40,299 9,992 ME ire ublic of Korea 25,300; 
Germany 5, 000. 
Phosplaticz -- ---------------—- 278,039 200,188 26, 660 Romanis 46,604; Jordan 
37,037; Tunisia 20 ,000. 
POoLBssiC uude ẽ6WQWW ee eh 107,667 140,883 1,550 West German 61, 122; 
' 0 a East Ger- 
Other including mixed... 21,243 16,747 NA West 28035. 10,754; Ja- 
x 503; Denmark 2,115. 
Aen. 319 NA NA S 
Graphite, naturalAll ccc 222-2 170 NA NA 
Gypsum and plaster ss 157,757 287,720 NA 3 170,725; Ja 
61,329; Republic of Korea 
39,200. 
Lifeline . aeneo d s 741 1,009 NA NA. 
Magnesitekkk. 440 NA NA NA. 
Mica, all forms ___ 386 NA NA NA. 
Pigments, mineral: 
Natural, ecru lle 639 NA NA NA. 
Iron oxides, processed- ~- — - - -- - 1,921 NA NA NA. 
ious and semiprecious stones except diamond 
value 8470 NA NA NA. 
Pyrite weight) -—----------------- 11 11 NA NA. 
Salt and brine soo ec eee 2,135 2,607 486 West Germany 836. 
ium and potassium compounds, n.e.s.: 
Caustic sda „ͤ4„ 28,244 NA NA NA. 
Caustic po tas 900 NA NA NA. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked __________- 675 NA NA NA. 
Worked. ⁰ĩ . 8 3,653 7,344 NA MR mainland 6,309; Italy 
Dolomite, chiefly refractory grade 1,342 NA NA NA. 
Gravel and crushed rock |... 920 606 NA NA. 
Limestone except dimension 431 NA NA NA. 
rtz and quartzite - 339 NA NA NA. 
d excluding metal-bearing. . - ------- 1,880 2,079 428 NA. 
r: 
Elemental: 
Other than colloidal |... „ 1,335 2,643 NA Singapore 1,691 
Colloidaall!.lll 45,748 NA NA NA. 
Sulfur diox ide 31 NA NA NA. 
Sulfuric acid 4.382 NA NA NA. 
Talc, steatite, soapstone, pyrophyllite 11,159 NA NA NA. 
Other: 
Crude: 
Meerschaum, amber, jet. . 40 NA NA NA. 
Strontium and other minerals 379 NA NA NA. 
Unspecifieedʒld ee 2101,665 6,462 Thailand 22,655; China, 
mainland 21,149. 
Slag, dross, and similar waste, not metal- 
borit o neue 8 5,944 NA NA NA. 
Oxides and hydroxides of magnesium, stron- 
m ff eL n nein eese 1,749 NA NA NA. 
Halogen, Eta 16 NA NA NA. 
Buil ing E materials of asphalt, asbestos and fiber . 
cements, and unfired nonmetals |... 3,554 5,425 425 Singapore 3,808; Australia 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 39,713 NA NA NA. 
Carbon black and gas carbon _____________ 17,649 NA NA NA. 
Coal, all 3 including briquetss 2.517 4.082 — Vietnam 4,026. 
Coke and semicoke ___________________ 17,729 25,163 UE Ja 13,000; Australia 
030; West Germany 
Hydrogen and rare gases 20 NA NA NA. 


See footnotes at end of table. 
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Table 3.—Indonesia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 ; 
d 8 Other (principal) 
MINERAL FUELS AND RELATED MATERIALS 
—Continu 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. _ 16,417 22,528 EM All from Saudi Arabia. 
Refinery products: 
Gasoline do— 1.413 1.542 NA Singapore 1,541. 
Kerosine and white spirit do. __ 5,875 12,578 22 Singapore 1] 718; Liberia 
Distillate fuel oil dox 5 2,767 NA NA NA. 
Residual fuel oil do— 1,596 3,735 8 Singapore 3,684; China, 
mainland 33. 
Lubricants_______________ do- 2,537 692 189 Singapore 212; Japan 91. 
her: 
Liquefied petroicum gas 385 ees 6 1 NA NA. 
Mineral jelly and wan do. ___ 21 23 1 eee 5 16; Nether- 
ands 3. 
Nonlubricating oils, n.e.s ...... do. 119 NA NA 
Pitch, petroleum coke, bitumen, bitu- 
minous mixtures o. 199 604 NA Singapore 567; Japan 4. 
Mineral tar and other coal. petroleum-, or gas- | 
derived crude chemicals 1,760 2,190 NA United Kingdom 828; Singa- 


NA Not available. 


pore 219; Japan 190. 


1Quantity unreported; imports valued at $272,000, mainly from Australia and West Germany. 
2May include all unspecified nonmetals listed as NA elsewhere for 1979 in this table. 


Quantity unreported; imports valued at $246,000. 
*Less than 1/2 unit. 


COMMODITY REVIEW 


METALS 


Aluminum and Bauxite.—Production of 
bauxite by P.T. Aneka Tambang from its 
open pit mines on Bintan Island and the 
nearby islets of Angkut, Dendang, Kelong, 
and Tembeling totaled about 1.1 million 
tons in 1980. Japan continued to import 
most of the Indonesian bauxite; and in 1979, 
91% went to Japan, and the remainder was 
shipped to the Netherlands. High-grade tri- 
hydrate bauxite normally requires less en- 
ergy than the monohydrate to produce alu- 
mina. 

During 1980, the feasibility studies for 
developing a bauxite mine and an alumina 
production facility in Indonesia were com- 
pleted by a Japanese consortium composed 
of Showa Aluminum Industries K.K., Nip- 
pon Light Metal Co. Ltd., Sumitomo Alumi- 
num Smelting Co. Ltd., Mitsubishi Light 
Metal Industry Ltd., and Mitsui Aluminum 
Co. Ltd. A final report, which includes site 
recommendation and cost of the alumina 
plant, was submitted to the Indonesian Gov- 
ernment. The final decision for the alumina 
project was to be officially announced in 
early 1981. According to the feasibility 
studies, an Indonesia-Japan joint venture 
firm would be established to mine the below 
export-grade bauxite in the Tayan region of 


West Kalimantan, with a mining capacity 
of 3 million tons per year, and a 600,000-ton- 
per-year capacity alumina plant would be 
built in Sumatra. Seventy-five percent of 
the total alumina production would be 
shipped to the forthcoming Asahan smelter 
at Kuala Tanjung in North Sumatra, and 
the remaining 150,000 tons of alumina 
would be exported.* 

The Asahan aluminum project, carried 
out and owned by P.T. Indonesia Asahan 
Aluminum (IN-ALUM), was in its third 
year of construction. Work on the alumi- 
num smelter and the two hydroelectric 
power stations was proceeding according to 
schedule. 

Construction work at both power stations 
was the most difficult part of the whole 
project. The first 286-megawatt power sta- 
tion at Sigura-gura would have an intake 
dam standing 48.5 meters high at an eleva- 
tion of 500 meters above sea level, while the 
powerplant was 200 meters below the 
earth's surface. The second 317-megawatt 
power station at Tangga would have an 
intake dam standing "3 meters high; how- 
ever, the power station was at ground level. 

Construction work at the smelter site, 
Kuala Tanjung, about 50 miles southeast 
of Medan, was about 50% completed. At 
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Kuala Tanjung, which covers an area of 
200 hectares, a 510-cell reduction plant 
equipped with a gas cleaning system; a 
carbon plant consisting of a green carbon 
plant, anode baking plant, and rodding 
plant; a casting shop; and maintenance shop 
were to be built. A new port at Kuala 
Tanjung was about 80% to 90% complete. 
Other infrastructures including a company 
town and camp facilities, roads, water, and 
electricity were about 50% complete. 

The first-stage production capacity would 
be 75,000 tons per year in 1982; the second- 
stage production capacity would be 150,000 
tons per year in 1983; and the third-stage 
production capacity would be 225,000 tons 
per year in 1984.5 If the plan for a 600,000- 
ton-per-year alumina refinery in Sumatra 
had not materialized by 1982, Indonesia 
would be forced to import large quantities 
of alumina annually to provide feedstock 
for the Asahan aluminum smelter. In 1980, 
a contract between IN-ALUM and three 
Japanese alumina producers was reportedly 
signed for the Asahan smelter to import 
alumina from Japan—100,000 tons in 1981, 
245,000 tons in 1982, and 340,000 tons in 
1983.¢ 

IN-ALUM is owned 75% by Nippon Asa- 
han Aluminum Co. (invested 50% by the 
Overseas Economic Cooperation Fund of 
Japan, 32.5% by five Japanese aluminum 
smelting companies headed by Sumitomo 
Aluminum Smelting Co. Ltd., and 17.5% by 
seven integrated trading firms headed by 
Mitsubishi Corp.), and 25% by the Indone- 
sian Government. Of the estimated Asa- 
han’s total project cost of $2.1 billion, $460 
million, or 22.2%, would be equity capital of 
the company and the remaining $1.6 billion, 
or 77.8%, was to be funded by borrowing 
(80% from Indonesia and 70% from Japan). 

The proposal to develop the below export- 
grade bauxite on Bintan Island was drop- 
ped, mainly because of the high silica con- 
tent. 

Copper.—Copper production of Indonesia 
was by P.T. Freeport Indonesia, Inc., which 
operates an open pit mine and concentrator 
at Gunung Bijih, Tambagapura (Ertsberg) 
of Irian Jaya. Output of copper ore in 1980 
remained at about the same level as that of 
1979, but the average copper content of the 
ore in 1980 declined to about 2% from 2.1% 
in 1979. The concentrator was operating at 
83% to 84% of its 225,000-ton-per-year ca- 
pacity. 

The $101.5 million expansion program of 
the new underground mine at Ertsberg 
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East, near its existing open pit mine, was 
ahead of schedule. Ore production from this 
underground block caving mine was plann- 
ed to begin at 4,500 tons of ore per day 
before the end of 1980. The annual output of 
the existing open pit mine and new under- 
ground mine was expected to increase to 
135 million pounds of copper in 1981 from 
126 million pounds produced in 1980. Upon 
completion of the project in 1983, Ertsberg 
East underground mine was expected to 
operate at 9,500 tons of ore per day. By 1983, 
the combined annual output of Freeport 
was projected to be 180 million pounds of 
copper, 72,000 ounces of gold, and 1.2 mil- 
lion ounces of silver. The copper reserves at 
Ertsberg East were estimated to have 45 
million tons of ore averaging 2.64% to 
2.1596 copper content, plus unspecified gold 
and silver values. 

For the past 7 years since Freeport began 
operating, all its copper output (in the form 
of concentrates, averaging 31% Cu) was 
exported to Japan (70%) and the Federal 
Republic of Germany (30%). In June 1980, 
the long-term sales contract between Free- 
port and Norddeutsche  Affinerie (NA) of 
the Federal Republic of Germany (has 3.5% 
interest in Freeport) expired. It was report- 
ed that Freeport had replaced its contract 
with NA by “an international trader" to 
take 25% of Freeport’s copper output from 
Ertsberg East for the 1980-91 period. For 
the next 10 years the remaining 65% to 
75% of output would be exported to Japan, 
based on the renewed long-term sales con- 
tracts between Freeport and two Japanese 
smelter and refineries. 

P.T. Tropic Endeavor Indonesia, a joint 
venture firm of Endeavor Resources Ltd. 
of Australia and Utah Exploration Inc. of 
the United States, reportedly was acquired 
by Utah Exploration Inc. in mid-1980. Ac- 
cording to the agreement, Utah paid En- 
deavor $1.1 million at the signing of the 
agreement, and was to pay $5.5 million by 
September 1, 1981. Additionally, Utah will 
pay Endeavor a 1.5% royalty from the 
future output value of the property at 
Kayubulan Ridge. Utah Exploration Inc., a 
wholly owned subsidiary of Utah Interna- 
tional, Inc., of the United States, continued 
the exploration activities at the Kayubulan 
Ridge porphyry copper prospect, located in 
the Motomboto-Tombuililato region of Su- 
lawesi. An additional $3.3 million was ex- 
pected to be spent on exploration in the 
area for the 1980-81 period. Based on earlier 
drilling by Endeavor, the Kayubulan Ridge 
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porphyry copper deposit contains 196 mil- 
lion tons of ore, averaging 0.74% copper and 
0.1 troy ounces of gold per ton of ore. 

Gold and Silver.—Gold and silver produc- 
tion in Indonesia were mainly by P.T. Ane- 
ka Tambang and by P.T. Freeport Indone- 
sia, Inc. In 1980, gold and silver production 
by Aneka Tambang from its Cikotok Mine, 
about 5 miles north of Bayah in South 
Banten, West Java, totaled 247 kilograms of 
gold and 2,189 kilograms of silver, compared 
with 170 kilograms of gold and 1,645 kilo- 
grams of silver produced in 1979. The in- 
crease was due to additional mine output 
from Cirotan, Hatemi, Labak Sembada, and 
Cierang in the South Banten area. Output 
of gold and silver as byproducts of Free- 
port’s copper project at Ertsberg in Irian 
Jaya reportedly had shipments of 52,000 
troy ounces of gold and 608,000 troy ounces 
of silver. The gold and silver recovered by 
the Freeport copper operation was aver- 
aging 0.31 troy ounces of gold and 4.11 troy 
ounces of silver per ton of concentrate. 

Endeavor Resources Ltd. of Australia 
started a feasibility study on development 
of alluvial gold deposits near Marisa in 
North Sulawesi. The study was expected to 
be completed early in 1981. Utah Explora- 
tion, Inc., reportedly would also participate 
on the investigation of the gold deposits in 
Marisa hinterland held by Endeavor. 

Iron Sands.—In 1980, there were two iron 
sand mines operated by the state-owned 
P.T. Aneka Tambang; the Cilacap Mine in 
Central Java, and the Palabuhanrata Mine 
in West Java. In 1980, output of the Palabu- 
hanrata Mine remained at the same level as 
that of 1979 at about 44,000 tons of iron 
sand concentrates. The output of iron sand 
concentrate from the Cilacap Mine contin- 
ued to drop because of a dispute over export 
price and quantity with the Japanese buyer, 
Nippon Kokan Kabushiki Kaisha. Most of 
the iron sand was consumed by the domestic 
cement industry, and only a small portion 
of iron sands (55% to 56% Fe, 8% to 10% 
TiO.) was exported to Japanese Kanematsu 
Gosho Ltd. 

Manganese.—Production of manganese 
ore in Indonesia was by the state-owned 
P.D. Pertambangan Jawa Barat and two 
private firms; P.T. Panca Ubaya Paksi and 
P.T. Kiswoyo Jaya. Recovery of manganese 
ore was by washing and hand sorting, 
mainly in Karangnunggal, Southern Ta- 
sikmalaya, West Java, and the special Prov- 
ince of Yogyakarta. Annual output of the 


MINERALS YEARBOOK, 1980 


ore from these areas remained at about 
6,000 tons since 1977. 

In 1980, a new manganese ore deposit was 
being mined in the Bima area of the West 
Nusa Tenggara Islands by P.T. Miga Lima. 
Based on surveys conducted by the compa- 
ny, ore reserves on this 4,000-hectare site in 
Bima, Sumbawa, West Nusa Tenggara were 
estimated at 50 million tons of manganese 
ore and 40 million tons of perlite. By mid- 
1980, about 15,000 tons of manganese ore 
was being produced from this area. A spe- 
cial seaport called Sarae Bure, about 22 
miles west of Bima, was being constructed 
at Waworada Bay to handle the ore exports, 
and a 9-mile road to link the port and the 
manganese mining site at Pela Simpasai 
was also being built. The cost of the new 
port was estimated at $3.2 million, and was 
expected to be completed by 1981. It was 
reported that the first 7,000 tons of manga- 
nese ore, under a 360,000-ton contract, were 
shipped to Taiwan in late 1980. The 3-year 
contract calls for shipment of 120,000 tons 
of manganese ore to Taiwan annually.* 

Nickel.—Indonesia remained one of the 
world's important nickel producers. In 1979, 
the country's nickel mine output accounted 
for about 4% of the world's total nickel 
mine production. Nickel ore mining and 
smelting were by the state-owned P.T. Ane- 
ka Tambang and P.T. International Nickel 
Indonesia. 

P.T. Aneka Tambang operated nickel 
mines in the Pomalaa area of southeast 
Sulawesi, and at Oeboelie deposit in Mo- 
luccas on Gebe Island, as well as a ferro- 
nickel smelter at Pomalaa in Sulawesi. The 
smelter received annually about 350,000 to 
400,000 tons of wet ore containing 2.5% 
(Ni4-Co) from the Pomalaa Mine, and pro- 
duces about 20,000 tons of ferronickel (high 
carbon and low carbon) ingots annually. In 
an effort to boost nickel ore exports, the 
Government began a feasibility study on 
developing new mines around Buli Bay in 
North Moluccas on Gebe. Nickel ore output 
in 1979 from the Oeboelie deposit was 
402,076 tons. Output of nickel ore and 
ferronickel by the company was exported 
mainly to Japan. 

P.T. International Nickel Indonesia, a 
subsidiary of International Nickel Co., Ltd., 
of Canada, operated a large nickel mine and 
refining facility at Soroako in South Su- 
lawesi. In 1980, most of the production 
problems had reportedly been resolved by 
blending the less acidic low-grade nickel ore 
with more acidic high-grade nickel ore for 
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the process plant and by adding the cooling 
devices to the furnaces. Output of nickel in 
matte from the Soroako operation increased 
from 8,620 tons in 1979 to 19,500 tons in 
1980. 

Tin.—In 1980, Indonesia became the 
world's fourth largest tin producer as the 
country’s output of tin: in concentrate 
reached over the 32,000-ton-level for the 
first time since 1954. The continuing high 
price of tin and the operation of two new 
large offshore dredges (Bangka II of P. T. 
Tambang Timah and Bima of P. T. Riau Tin 
Mining) were the two contributing factors 
to the increase in tin output of Indonesia in 
1980. Indonesia’s tin export earnings climb- 
ed 23% to $461 million in 1980 from $376 
million recorded in 1979. 

Production of tin in Indonesia was by the 
state-owned P.T. Tambang Timah, and 
three joint venture companies, P.T. Koba 
Tin, P.T. Broken Hill Proprietary Indo- 
nesia, and P.T. Riau Tin Mining,under a 
contract-of-work agreement with the In- 
donesian Government. The country’s tin 
industry employed a total of 29,700 persons 
in 1980. Over 90% of the total labor force 
was working in various tin mining areas 
concentrated on Bangka Island, Belitung 
Island, and at the Mentok tin processing 
plant. 

P.T. Tambang Timah operated 30 bucket- 
line dredges and 125 hydraulic mines 
around Bangkinang on Sumatra and Bang- 
ka Island, Belitung Island, and the islands 
of Singkep, Kundur, and Karimum. The 
firm produced about 85% of the country’s 
total tin production in 1979. About 74% of 
the firm’s tin output was from Bangka; 21% 
was from Belitung; and the remainder was 
from Singkep, Kundur, and Karimum. In 
an effort to increase tin production, as well 
as replacing the aging dredge fleet (about 
two-thirds of dredges are 40 years old), the 
firm’s second new large dredge Belitung I, 
was being built by Mining and Transporta- 
tion Engineering N.V. of Amsterdam and 
P.T. McDermott Co. of the United States on 
Batam Island in Indonesia. The $27 million 
Belitung I will be able to dredge tin ore up 
to a depth of 164 feet compared with a depth 
of 150 feet for Bangka II. Belitung I was 
scheduled to be completed by April 1981, 
and would be operating in the Kelapa Kam- 
pit area of Belitung. A third new dredge, to 
be named Singkep I, with the same capacity 
as Belitung I, would be built during 1981-83 
and would be operating in the Kundur and 
Karimum Island region.!? 
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P.T. Koba Tin, a subsidiary of Kajuara 
Mining Corp. Pty. Ltd. of Australia, operat- 
ed in the Koba district of Bangka Island. 
The firm's tin production in 1980 had in- 
creased more than four times over produc- 
tion in 1976, and accounted for about 13% of 
the country's total tin production in 1979. 

P.T. Broken Hill Proprietary Indonesia, a 
subsidiary of the Broken Hill Proprietary 
Co., Ltd., of Australia, operated an under- 
ground tin mine at Kalapa Kampit on 
Belitung. Its tin production was 469 tons in 
1979. 

P.T. Riau Tin Mining, a subsidiary of 
Royal Dutch/Shell Group of the Nether- 
lands, began operating the world's largest 
dredge in late 1979, offshore Cebia Island 
and around Tujuh Islands between Bangka 
and Singkep Islands. The $33 million 
dredge, Bima, is capable of producing 2,500 
tons of tin per year. However, the company 
produced only 95 tons of tin in 1979 and 
averaged only 100 tons per month of tin 
during 1980, because of technical problems 
and delays. 

Production of tin metal in Indonesia 
was by Peltim, a production unit of P.T. 
Tambang Timah, at Mentok on Bangka 
Island. The smelter produced 27,790 tons of 
tin metal in 19779. 

Uranium.—In mid-1980, large uranium 
deposits were reportedly discovered in a 
200-square kilometer area of Ngada district 
on Flores Island. 

An agreement on joint exploration and 
development of uranium resources in south- 
ern Sumatra was expected to be formalized 
between Indonesia and Japan by the end of 
1980. Under the agreement, Japan would 
provide an estimated $3 million for a 3-year 
survey, using its technological knowhow 
and equipment. 

The National Atomic Energy Institute of 
Indonesia decided to suspend investigations 
in Devel's Hill on Timor Island because of 
poor prospects for uranium development. 


NONMETALS 


Cement.— Despite the spectacular growth 
of Indonesia's cement industry during the 
1977-19 period, the country reversed its 
export position in 1980 to import about 
100,000 tons of cement from Japan, the 
Republic of Korea, and the Philippines to 
meet the shortage of cement in West Irian, 
Sulawesi, and North Sumatra areas. The 
development of the cement shortage in 1980 
was caused by a drastic increase in demand 
for cement because of the construction 
boom in the country, and a reduction of 
supply because of the overhaul of two ce- 
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ment plants. Despite the continuing growth 
of demand for cement, Indonesia was ex- 
pected to be a net exporter during the 1981- 
84 period, and to be in a balance position by 


Year Production 
1981 _____ 8,400 
1982 _____ 10,130 
1988 _____ 11,810 
1984 _____ 12,726 
1985 _____ 14,947 


Total demand for cement in Indonesia 
was estimated at 6 to 6.3 million tons in 
1980. Cement production by company in 
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1985. Based on the projection made by 
Indonesia Cement Association, the coun- 
try’s projected supply and demand for ce- 
ment was as follows, in thousand tons: 


Consumption Exports 
7,200 1,200 
8,650 1,480 
10,380 1,430 
12,456 1,270 
14,947 c 


1979 and projected capacity by company in 
1980-81 were as follows, in thousand tons: 


: Production Capacity 
Co Locat 

dpi ma 1 1980 1981 

P.T. Semen Gresik ___§_____________~— Gresik, East aaas 1,177.4 1,500 1,500 
P.T. Semen Cibinong --------------- Narogong, West Java__________ 1,043.8 1,200 1,200 
P.T. Indocement ------------------ Citeureup, West Java 1,300.3 2,000 2,000 
P.T. Semen Nasantara _------------- Cilacap, Central Java __------- 684.4 750 750 
P.T. Semen Padang ---------------- Indarung, Sumatra 361.5 1930 930 
P.T. Semen Tonassa - - - - -- „ Ujung Pandang, South Sulawesi 128.6 2620 620 
P.T. Baturaja - - - ---------------—- Baturaja, South Sumatra ae hes 500 
Total- oe ee eee eh eae | see ee eo eee eee 4,696 7,000 7. 500 


pa cudes Padang 1, 338,000 tons per year; Padang II 600,000 tons per year, which was scheduled for completion during 


2Includes Tonassa I, 120,000 tons per year; Tonassa II, 500,000 tons per year, which was scheduled for completion 


during 1980. 


By 1985, three other cement plants were 
expected to be built at Lhoknga in Aceh, 
Kupang in Timov, and Bahorok in North 
Sumatra. P.T. Semen Andalas awarded a 
$115 million contract to a Japanese Consor- 
tium composed of Mitsubishi Corp. and 
Kobe Steel Ltd. in August 1980. The consor- 
tium was to construct a 1-million-ton-per- 
year capacity cement plant, on a full turn- 
key basis, at Lhoknga in Aceh on the 
northern tip of Sumatra. The contract calls 
for Kobe Steel Ltd. to provide engineering, 
supply of equipment, and field construction 
of the plant, including harbor facilities at 


Company Location 


Palembang, South 


P.T. Pupuk Sriwijaya 
Sumatra. 


(Pusri I, II, III, and IV). 
P.T. Pupuk Kujan 


P.T. Petrokimia Gresik 


Surabaja, Bast Java 


Total 


NA Not available. 


Tjikampak, Jaaa 
Gresik, East Java 


Lhoknga, and construction of a packing 
plant in Belawan.” 

Fertilizer.—Indonesia's fertilizer indus- 
try continued to grow in 1980. The industry 
produced nitrogen, phosphate, and complex 
fertilizer. Production of nitrogen fertilizers 
was by two state-owned fertilizer compa- 
nies, P.T. Pupuk Sriwijaya (Pusri) and P.T. 
Pupuk Kujan. Production of phosphate and 
complex fertilizer was by the third state- 
owned company, P.T. Petrokimia Gresik. 
Fertilizer production and capacity in 1980 
by company and product were as follows, in 
thousand tons: 


Production capacity Product 
1,400 1,620 Urea. 
Z 456 570 Do. 
NA 330 Triple superphosphate. 
z NA 80 Diammonium phosphate. 
NA 0 Nitrogen, phosphate, 
and potassium. 
NA 45 Urea. 
NA 150 Ammonium sulfate. 
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During the 1976-78 period, about 160,000 
to 200,000 tons of nitrogen fertilizer was 
exported annually to India, the Philippines, 
Malaysia, Pakistan, and Bangladesh. De- 
spite the continuing growth of the country’s 
nitrogen fertilizer capacity, the exports of 
. urea were cut back substantially in 1980. 
First, there was a shortage of natural gas 
feedstock caused by difficulty with equip- 
ment in the South Sumatra Gasfield which 
provides gas to the Palembang fertilizer 
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complex. Second, the domestic demand for 
the nitrogen fertilizer was rising at a rapid 
rate, stimulated by various Government 
price support policies. To keep up with the 
domestic consumption of nitrogen fertilizer, 
it was expected that Indonesia would im- 
port fertilizer in 1981. Data on three new 
fertilizer projects, scheduled to be complet- 
ed by the end of the third 5-year plan, are as 
follows: 


Annual : 
; . : Completion 
Compan Location capacity Product 
? (thousand tons) date 
P.T. Pupuk Kaltim Bontang, East Kalimantan_ _ 258 Urea 1982 
P. T. Asean-Aceh Fertilizer .. Lhokseumane, Aceh, North 570 SOIT. Am 1984 
Sumatra. 
184 anpe super- 
P.T. Petrokimia Gresik _ _ — Tjilatjap, aaa. phosphate. 1985 
12.6 Aluminum fluoride 


P.T. Pupuk Kaltim’s project at Bontang 
involved the installation of a 406,000-ton- 
per-year N ammonia unit in the urea plant; 
total project cost was estimated at $240 
million, with $150 million foreign financing 
from West European sources. 

P.T. Asean-Aceh fertilizer project, an 
Asean-sponsored project, reportedly had 
revised the total development cost to $403 
million. (was $313 million in 1977), with a 
$309 million loan from two Japanese Gov- 
ernment financial institutions (the Over- 
seas Economic Corporation Fund and the 
Export-Import Bank of Japan); and the 
remainder by Indonesia (60%); Malaysia, 
the Philippines, and Thailand (18% each); 
and Singapore (1%). 

Under an agreement signed in December 
1980, Toyo Engineering Corp. of Japan was 
to supply the fertilizer plant. 

P.T. Petrokimia awarded a contract to 
Sim-Chen Ltd., a member of the Simon 
Engineering Ltd. group of the United King- 
dom, as the technical adviser for the expan- 
sion of its fertilizer complex in East Java. 
The two-stage construction project was to 
start in 1982 and be completed by 1985. 
Upon completion of phase 1, a 184,000-ton- 
per-year triple superphosphate plant would 
be added to the existing 330,000-ton-per- 
year plant at Gresik. In phase 2, a 162,000- 
ton-per-year phosphoric acid plant, a 
500,000-ton-per-year sulfuric acid plant, and 
units for the production of ammonium sul- 
fate and aluminum fluoride were to be 
added. The total cost of the expansion proj- 
ect was estimated at $250 million. 


Other Nonmetals.—Granite production 
in Indonesia was by P.T. Karimum Granite 
on Karimun Island and by small operators 
in many localities. About 32% of the output 
was consumed domestically, and 68% was 
exported to neighboring countries (mainly 
to Singapore). 

Iodine was produced by P.T. Kimia Far- 
ma, at Watudakon, Mojokerto, East Java, 
from brines. Output of iodine varied greatly 
each year. In 1979, about 14,700 kilograms 
of iodine was exported to Australia (6,800 
kilograms), the United States (6,000 kilo- 
grams), Taiwan (1,000 kilograms), and New 
Zealand (900 kilograms). 

Kaolin production in Indonesia was by 19 
companies operated on Belitung and Bang- 
ka Islands, and in North Suluwesi. In 1979, 
about 74% of the total output was from 
Belitung Island, and 25% was from Bangka 
Island. Most of the kaolin output was con- 
sumed by the domestic ceramic industry, 
paint manufacturing, rubber, and cosmetic 
industries. 

Quartz sand and silica stones were pro- 
duced on Bangka and Belitung Islands, and 
in Central and East Java. Marble produc- 
tion was by P.T. Industri Marmar Indonesia 
Tulungagung. Most of the output of marble 
slabs was shipped to Jakarta and Java 
Timur to make ornamental stone. 


MINERAL FUELS 


Coal.—P.N. Tambang Bartubara Bukit 
Asam, the state-owned company, operates 
open pit Bukit Asam Mine in South Suma- 
tra (accounting for two-thirds of out- 
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put), and the underground Ombilin Mine in 
Sawahlunto, West Sumatra (accounting for 
one-third of output). In 1979, domestic con- 
sumption of coal totaled 188,403 tons; 59,595 
tons of coal was exported mainly to Malay- 
sia (40%), Taiwan (28%), and Thailand 
(15%). The configuration of domestic coal 
consumption in 1979 by end use was as 
follows, in tons: 


Railroad, state-owned company-PJKA `- _ _ ~~ _ 6,125 
Tin smelting, state-owned company-P.T. Timah 26,225 
Nickel smelting, state-owned company-P.T. 
Aneka Tambang_______.______-~---~- 12,002 
Cement plant, state-owned company-P.T. Semen 
Fl ( Soc Wn ,896 
Coal mines 51,815 
NOt see ee —— c ama ciae di E 9,340 
Total cis cU Ld ⁰ 8 188,403 


P.N. Tambang Batubara reportedly was 
to purchase five bucket-wheel excavators 
from Rheinbraun of Cologne of the Federal 
Republic of Germany. Rheinbraun was to be 
placed in charge of mine site development 
at Bukit Asam. A Canadian consortium 
(Montreal Engineering, Swan Wooster, and 
Canadian Pacific) completed a study on coal 
transportation and an upgraded railway 
system to a new port on the southern tip of 
South Sumatra. The study reportedly had 
been submitted to the Government of In- 
donesia in October 1979. Alternative routes 
(eastern route and southern route) were 
proposed by the consortium, and the Gov- 
ernment had decided in favor of the south- 
ern route. This route would have a longer 
rail haul, which would run across South 
Sumatra to open up the agriculture of 
Lampung Province, as well as to assist 
cement transport from the forthcoming Ba- 
turaja cement plant to West Java. Total 
capital investment, including interest dur- 
ing construction, was estimated at $830 
million. The financing of the project would 
be sponsored by the World Bank. In June 
1980, the Federal Republic of Germany 
reportedly would extend a loan of 120 mil- 
lion deutsche marks to Indonesia, and a 
portion of this loan would be allocated to 
the mine development and expansion of 
Bukit Asam. 

An agreement between Indonesia and the 
French Government was signed in mid-1980 
for building a 100-megawatt coal-fired 
powerplant in the Bukit Asam mining area. 
About one-half of the plant's generating 
capacity would be utilized for coal produc- 
tion, and the remaining surplus electricity 
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would be for general distribution in the 
South Sumatra area. Construction of the 
powerplant was expected to begin in 1981 
with aid of approximately 420 million 
francs from the French Government and 
technical assistance in design by a French 
consulting firm, Sofrelec. Babcock & Wilcox 
Canada Ltd. and Marubeni Corp. of Japan 
were awarded a contract worth more than 
$150 million to supply a 800-megawatt coal- 
fired powerplant at Suralaya in West Java. 
The powerplant was scheduled to be opera- 
tional in 1984 and to supply electricity to 
Jakarta and Central Java.“ 

A coal preparation plant, with an hourly 
capacity of 150 tons, was being built at 
Ombilin with a $4 million Australian Gov- 
ernment loan. The preparation plant was 
scheduled to be completed in 1981. 

Based on the latest Government figures, 
coal reserves at Bukit Asam were estimated 
at 223 million tons of subbituminous coal. 
Heat value ranged between 5,000 and 6,500 
calories per gram, and the coal contained up 
to 3% ash and less than 0.5% sulfur. Coal 
reserves at Ombilin were estimated at 95 
million tons of coal, with heat value aver- 
aging 7,000 calories per gram, up to 7% ash 
and averaging 0.5% sulfur. Most of the coal 
from the mines is suitable for fuel in elec- 
tric powerplants and as industrial fuel, such 
as for coal-fired cement plants. 

Petroleum and Natural Gas.—Indo- 
nesia’s crude oil production continued its 
decline throughout 1980, and output aver- 
aged 1.56 million barrels per day. The total 
output of crude oil for 1980 represent- 
ed an 11% drop from output of 1979. Begin- 
ning in 1981, oil output was expected to be 
about 1.64 million barrels per day and 
gradually increase to 1.83 million barrels 
per day by 1983. 

P.T. Caltex Pacific Indonesia (CPI), the 
largest single crude oil producer in Indone- 
sia, started oil production at its seven new 
fields in Central Sumatra on March 3, 1980. 
Beruk Oilfield, located about 36 miles east- 
southeast of CPI’s Minas Field (north of 
Pakanbaru), was producing 23,000 barrels 
per day from 10 wells in 1980. Six new 
oilfields—Tanjung Medan, Buaya, Kerang, 
Jorang, Rokiri, and Topi (all located north- 
west of the Minas Field)—were producing at 
a combined total of 19,000 barrels per day. 
The total 42,000-barrel-per-day output of oil 
from these seven new fields helped CPI to 
maintain its 750,000-barrel-per-day output 
in 1980. The Beruk Oilfield is only part of 
CPI’s Beruk-Zamrud project, that includ- 
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ed Beruk, Northeast Beruk, Bamgus, and 
Zamrud. The entire Beruk-Zamrud project 
was expected to be completed with a peak 
. production rate of 80,000 barrels per day of 
oil in 1983. The total project cost was 
estimated at $87.2 million. is CPI (50% own- 
ed by Texaco Inc. and 50% by Standard Oil 
Co. of California) operates as a contractor to 
Indonesia’s state-owned oil company, Perta- 
mina; CPI produced about 48% of the coun- 
try’s total oil output in 1980. 

Independent Indonesia American Petrole- 
um Co. (liapco), the fifth largest crude oil 
producer in Indonesia, began production at 
the newly discovered Krisna Oilfield in 
December 1980. The Krisna Field, located 


offshore southeast of Southeastern Suma- ` 


tra, was discovered in 1976 near the compa- 
ny's Cinta-Rama oil production complex. By 
June 1980, 10 development wells were sunk. 


Company and well name 1980 
Atlantic Richfield Indonesia: 
BETA oc dx ae: July 
Na a ec et 3 
77/ö§ö»’ ee --.-.do .. 
kudulis !! arch ___ 
SW Sembankung-l_---------—- ----do c 
FN... eee September 
Union Oil of Indonesia: 
ES MOON NORTON ee EDENE 5 5 
Hudbay 0 Oil TA Strait) m 
E PE E 8 ___ do .. 
Total Indonesie (CEP): 
N Tambora-l ! May 
7 2 ee eT EES March 
Marathon Petroleum Indonesia: 
RHI!!! - INNEN September 
Mobil Oil Indonesia: 
S Lhok Sukon-A.ꝑ² February . 
P.T. Caltex Pacific Indonesia: 
Pancake1. __-_____________ June 


Under attractive contractual environ- 
ment for the new joint venture arrange- 
ments, oil exploration activities in Indone- 
sia continued to increase in 1980. Based on 
Indonesian Government statistics, more 
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The field’s first production platform came 
onstream with an initial production of 
36,000 barrels per day of oil in December 
1980. The second platform was scheduled to 
come onstream with an output of 20,000 
barrels per day of oil in February 1981. The 
combined total output of 55,000 to 56,000 
barrels per day of oil could be stabilized to 
about 40,000 barrels per day by 1981.1 
liapco, a division of Natomas International 
Co. of San Francisco (United States) operat- 
ing as a contractor to Pertamina, produced 
about 596 of the country's total crude oil in 
1980. 

During 1980, numerous new oil and gas 
wells were discovered in Indonesia. The 
following summarizes only the significant 
discoveries by seven companies (flow data 
for oil given in barrels per day and for gas, 
million cubic feet): 


Location Well oil NI aut r day) 
gas (million d 
Offshore north of West Java Oil 4,700 
CCC Oil. 8,400 
FCC Oil 3,200 
Onshore East Kalimantan. Oil 6,000 
Onshore Northeast Oil. 2,500 
Kalimantan. 
Offshore Southeast Oil 3,000 
Sumatra. 
Offshore East Kalimantan. Oil 2,286 
. E EEE Oil. 11,885 
Offshore Northeast Oil 7,092 
Sumatra. 
Onshore East Kalimantan Oil 2,360 
Offshore East Kalimantan. Gas 19 
Offshore Natuna-Kakap__ Oil 1,246 
Onshore North Sumatra Oil 188 
Gas 19.3 
Onshore South Sumatra Oil 
Gas 7.1 


than 200 exploratory wells were drilled in 
1980 compared with 130 wells in 1979. 
During 1980, a total of 11 new e 
sharing contracts were * 15 
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Contract area 
Contractor 1980 (square kilometers) 
Phillips . January Irian Java 
Kamura 
(22,305) 
Amocoo -..-do .. Irian Java- 
Waipona 
(15,250). 
Esso Exploration May ...- Natuna Sea 
and Production Block D-Alpha 
Natuna. (5,700). 
Union Texas ____do __ Tomori 1 
Conocooo June Central Sumatra 
(6,500). 
November _ Java Sea 
Karimum 
Block (17,000). 
Total Indonesie_ _ _ June Natuna, Block 
n 1 
____do __ 
E Block" 
Union November Java Sea- 
Madura 
(17, 340). 
Atlantic Richfield. do gp pages " 
land (18,305). 
AGIP/Ina Naftaplin do Java Sea- North 
of Bali 
(16,925). 


The Government of Indonesia awarded a 
$950 million contract in February 1980 to 
two Spanish companies, Técnicas Reunidas 
and Centurnén (TRC) to build a hydro- 
cracker unit for the Dumai oil refinery in 
Central Sumatra. Union Oil Products, Inc., 
of the United States was appointed as a 
licensee and the designer of the nine proc- 
ess units, utilities, and offsite facilities. 
Indonesia reportedly would finance the en- 
tire expansion project of the Dumai refinery 
itself. Upon completion of the Dumai refin- 
ery expansion in 1983, a daily output of 
85,000 barrels would be added to the cur- 
rent capacity of 100,000 barrels per day. 

In late 1980, the Government of Indonesia 
signed contracts with Bechtel Great Britain 
Ltd. for refinery expansion at Balikpapan 
in East Kalimantan. Fluor Engineers and 
Contractors of the United States was chosen 
for the refinery expansion project at Cilacap 
in Central Java. An additional 200,000- 
barrel-per-day capacity was to be added to 
each existing refinery by 1983. The total 
cost of both projects was estimated at more 
than $1.7 billion. In late 1980, the Japanese 
Government reportedly was prepared to 
provide $500 million of credit assistance to 
Indonesia for the expansion of both oil 
refineries. 

Indonesia’s natural gas production for 
1980 remained at about the same level as 
that of 1979. The main use for the country’s 
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natural gas was by two state-owned LNG 
plants. The larger LNG complex at Arun, 
Aceh, was operating at full capacity (4.8 
million tons per year) with three trains, and 
the LNG plant at Bontang, East Kaliman- 
tan, was also operating near full capacity 
(3.2 million tons per year) with two trains. 

In order to increase LNG exports to 
Japan, Indonesia planned to double the 
existing capacity (8 million tons per year) of 
two LNG plants by 1983. Bechtel of the 
United States was to be awarded a $850 
million contract as a major contractor for 
doubling the annual LNG capacity to 6.4 
million tons per year at the Bontang plant 
in East Kalimantan. Construction was to 
start in early 1981 and to be completed by 
1983. Financing of this LNG expansion 
project would be from four Japanese utili- 
ties, with an $800 million cash advance. In 
mid-1980, Pertamina and the Government 
of Japan were negotiating the financing of 
expanding the Arun LNG plant in North 
Sumatra from the current annual capacity 
of 4.5 million tons to 7.5 million tons by 
1983. An agreement was finally reached in 
November 1980 between Indonesia and Ja- 
pan for the construction of two additional 
production units under a Japanese loan. 

Indonesia was ranked the 10th largest oil 
exporter in the world. Although the ton- 
nage of crude oil exports declined in 1980, 
export earnings from crude oil increased 
about 50%, from $8.6 billion in 1979 to $13 
billion in 1980. 

Indonesian exports of LNG from Arun 
and Bontang earned over $1.5 billion in 
foreign exchange for 1980. 


1Economist, Branch of Foreign Data. 
ere nece. rx have been converted from 
Indonesian A P U. Linde at the rate of 


V Embassy, Jakarta e 
nomic Tren en 
Oct. 21, 1981. ET E 

3ABECOR Coun rt, indonesia: D December 1980, a 


publication of the ue AB 0g g R group of ban 
- NDA Chemical Week (Tokyo). V. 21, EA o. 1067, Oct. 2, 
5 Metal Bulletin. No. 6576. Mar. 27, 1981, p. 15. 
World Mining (San Francisco). May 1980, pp. 91-92. 
Engineering and Mining Journal. V. 181, No. 4, April 
1980, p. 174, v. 181, No. 6, June 1980, pp. 267- 268. 
The Asian Wall Street dd Nov. 19, 1980, p. 3. 


U.S. Embass 89 Jakarta. State Department Ai 
Aug A 1880 „PP. 14-15. The Asian Wall Street 8 
» P- 


usiness Times (Kuala Lumpur). Sept. 1, 1980, p. 6. 
ES A Quarry August 1980, p. 19. Asia Mining. August 
i2The Asian Wall Street Journal. July 23, 1980, p. 2. 
Asia Mining. September 1980, p. 38. 

330i] and Gas Journal. 9 m 1980, p. 34. International 
Petroleum Times. Sept. 15, 1 

I petroleum News. January 1881. pp. 21, 31. 

Oil and Gas Journal. June 16, 1980, p 54. 

18 The Asian Wall Street Journal. Nov. 19, 1980, p. 3. 

Petroleum News. January 1981, pp. 24-29. 


The Mineral Industry of Iran 


By George A. Morgan! 


The disruptions in the Iranian economy, 
brought on by the revolution that began in 
1978 and continued through 1979, worsened 
in 1980. Major changes were affected in the 
position of Iran as a significant petroleum 
producer and in the development of its 
mineral industry. Exports of crude oil and 
refined products were nearly brought to a 
halt in April when the United States, the 
major trading partner, broke diplomatic 
relations and initiated economic sanctions 
for what it termed were breeches of interna- 
tional law by Iran. Subsequent support for 
the position by the members of the Europe- 
an Economic Community and Japan result- 
ed in the loss of established export markets 
for the country’s principal products. Mili- 
tary skirmishes with Iraq over border dis- 
putes in early 1980 erupted into open war- 


fare in September. With the country in a 
state of war, the already meager amount of 
information on the country’s mineral indus- 
try was further reduced. There were persis- 
tent reports of unavailability of parts and 
skilled labor. Rationing became common- 
place as the impairment or complete de- 
struction of oil and natural gas facilities 
forced the country to purchase supplies for 
which it had formally been self-sufficient, 
such as kerosine and jet fuel. Numerous 
reorganizations of Government agencies 
and private industry occurred as the Gov- 
ernment attempted to follow up on its 
policy of nationalization and emphasis on 
domestic markets. A Ministry of Mines and 
Metallurgy was to be created to achieve 
greater control over mining and smelting 
operations. 


PRODUCTION AND TRADE 


At yearend 1980, a number of major 
oilfields in Khuzestan Province, such as 
Marun, Gach Saran, and Aghajari, appear- 
ed jeopardized due to fighting between Iran 
and Iraq. Kharg Island, the export terminal 
through which was shipped most of the 
crude oil produced in Khuzestan, was heavi- 
ly damaged, while insurance rates for tank- 
ers sailing the Persian Gulf increased 300%. 
Crude oil continued to be exported through 
the Lavan Island and Sirri terminals, with 
capacities of 100,000 and 40,000 barrels per 
day, respectively. Some crude was also re- 
ported for sale at Kharg Island in late 


December for $28 per barrel, $7 below the 
official price, to compensate for increased 
insurance rates. 

Although imports of iron and steel from 
the Federal Republic of Germany and 
France have been reduced significantly, the 
country imported large quantities of steel 
products in mid-1980, mainly from Belgium 
and Japan. The National Trading Co. had 
announced that it planned the import of 
considerably more iron and steel in 1980 
than in 1979. Between April and June 
imports from Japan were at the rate of 
130,000 to 150,000 tons per month. 
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Table 1.—Iran: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1971 1978 1979P 1980* 
METALS 
Aluminum metal, primary ingo 30,600 21,100 25,500 *14,000 10,000 
Chromium: Chromite, gross weight 160,000 233,300 198,000 *136,000 80,000 
Copper: 
Mine output metal content 6,000 13,500 20,000 5,300 3,600 
etal: 
Smeltër e tei ehe e ace 4,000 7,000 6,000 700 800 
, . 7,000 7,000 6,000 3,000 800 
Iron and steel: 
Iron ore, gross weight thousand tons 1,070 1,100 1,560 *609 600 
Metal: 
Pig iron do— 625 2700 *900 *800 800 
Steel, erulle do- 550 550 2780 €700 700 
Lead, mine output, metal content... 35,000 40,000 30,000 15,000 15,000 
Manganese ore, gross weight. _ 40,000 40,000 30,000 20,000 20,000 
Zinc, mine output, metal content 72,000 61,500 45,000 25,000 20,000 
NONMETALS 
Bare ——— n euer cenae eo Leo c 230,000 184,650 200,000 180,000 150,000 
c ment hydraulic thousand tons - 6,100 7,256 12,000 9,000 9,000 
ays: 
Bentonite ______________________ 50,000 23,400 40,000 20,000 20,000 
Fire Clays -------------------——- NA 72,201 €70,000 70,000 50,000 
Kaoline eneses ee y 8 200,000 111,202 *180,000 160,000 150,000 
Feld8pBr. nonse ĩ 88 NA 3,000 *3,000 3,000 2,500 
Gem stones: Turquoise, rule 270 82 35 NA NA 
Gypsum mn thousand tons - 6.500 6,900 *8,000 7,000 7,000 
Lime s sm ce uci ut A AE do- 1.000 1.000 900 500 500 
Magnesite. ---------------------——- 5,000 5,000 5,000 “5,000 4,000 
Nitrogen, N content of ammonia _—--------- 230,200 271,300 178,400 183,300 217,800 
Pigments, mineral, natura!!! 4,588 3,500 €2,000 *1,000 500 
Salt, rock thousand tons 700 700 700 700 600 
Sodium compounds: Caustic sda 18,000 NA €20,000 €20,000 NA 
Stone, sand and gravel: 
Limes tone thousand tons. _ *8.000 9.000 15,000 NA NA 
MW 8 do- 320 397 450 NA NA 
f ea a nO COPE i wes do- 300 300 NA NA NA 
Travertine _________________ do____ 400 200 350 NA NA 
GM.; Ü do... 18,000 NA NA NA NA 
Strontium minerals: Celestitef — . . - 5,500 10,000 15,000 8,000 5,000 
Sulfates, natural: 
Aluminum-potassium sulfate (alum) _ _ _ _ _ _ _ NA 8,500 8,000 NA NA 
Sodium sulfate (mineral not specified 25,000 40,000 35,000 NA NA 
Sulfur: 
Nativteeee thousand tons. . 188 *188 €150 75 70 
Byproduct of petroleum and natural gas 
J 8 0... 399 *400 *300 *200 150 
r ted 8 do— 587 588 450 275 220 
Sulfuric acid do- 260 260 200 100 100 
II;; ³¹wm ͤ (K ĩ K Let NA 400 e400 €400 300 
MINERAL FUELS AND RELATED MATERIALS 
r A Tu thousand tons - 1,000 969 900 *900 700 
GVV ³ꝛ a yf Pon atypia do- __ _ 444 445 500 *400 400 
Gas, natural: 
Gross. |. L- million cubic feet. 1,716,225 2,059,504 1,947,595 1, 100,000 NA 
Marketee kk do- 793,739 795, 000 687,397 e500, 000 NA 
Natural gas liquids: 
Prop ane thousand 42-gallon barrels. _ 3,170 4,625 NA NA NA 
Butane_ o sanc do- 3,673 4,447 NA NA NA 
Natural gasoline and o ter do- 5,283 6.798 NA NA NA 
// ³˙·¹a ED do- 12,126 15,870 €16,000 *500 NA 
Petroleum: 
Crude)? . = =e do... 2,147,259 2,066,922 1,913,221 1,121,346 550,000 
Refinery products: 
asoline 
Aviation _____________ do____ 3,166 2,619 2,931 2,500 NA 
Motor do- 29,474 32,243 33,996 30,000 NA 
erer. 8 do- 8.857 11.995 11.038 10,000 NA 
Keros ne do- 32,815 34,425 31,638 30,000 NA 
Distillate fuel oli! do... 49,629 56,960 50,705 45,000 NA 
Residual fuel oil |... do- 96,072 102,920 100,195 90,000 NA 
Lubricants do- 824 2,760 3,376 3,000 NA 


See footnotes at end of table. 
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Table 1.—Iran: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979P 1980° 
MINERAL FUELS AND RELATED MATERIALS 
ntinued 
Petroleum —Continued 
Refinery products —Continued 
Other: 
Liquefied petroleum gas 
thousand 42-gallon barrels_ _ 4,184 4,629 
Naphtha and solvent do- 5,289 7,430 
Asphalt do- 5,215 NA 10,671 9,500 NA 
Bitumen do- NA 5,971 
Unspecified __________ _ do____ 3,075 604 
Refinery fuel and losses do- 16.783 11.483 4,336 4,000 NA 
Total -sosen do. ... 255,383 274,039 248,886 €224,000 NA 


*Estimated. Preliminary. NA Not available. 

!Data are for years beginning Mar. 21 of that stated, except those for natural gas, natural gas liquids, and petroleum, 
which are for regular calendar years. Table includes data available through June 15, 1981. 

2In addition to the commodities listed, other types of crude construction materials (such as common clays, sand and 
gravel, and other varieties of stone) are produced, but output is not reported and available information is inadequate to 
make reliable estimates of output levels. 

Excludes petroleum reinjected into fields. 


Table 2.— Iran: Apparent exports of mineral commodities! ? 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal destinations, 1979 
METALS 
Chromium: Chromite __________________ 89,105 26,522 France 10,364; West Ger- 
many 7,915; Italy 5,500. 
Sopper 
re and concentrate 17.221 9,300 All to Japan. 
Metal including alloys, semimanufactures ao 51 All to United Kingdom. 
Iron and steel metal: 
SClAD "——————— 1,158 1,500 Qatar 6,734; Japan 586. 
Semimanufactures: : 
Plates and sheets________________ 2 8T ub Germany 49; Pakistan 
Tubes, pipes, fitting 23 19 United Kingdom 18. 
TE Castings and forgings, rough _________ zs 17 All to United Kingdom. 
ad: 
Ore and concentrate 6, 885 8.742 France 4.032; Belgium- 
Luxembourg 3,457. 
Metal including alloys: 
SCIBDu aene ÄAÄ ee 8 Es 145 . United Kingdom 115. 
Unwroughgnt !!! „ d 30 All to Saudi Arabia. 
Semimanufactures. |... "^ 100 Do. 


Silver metal including alloys and platinum-group 
metals, waste and sweepings 


value, thousands. _ E $151 5 5134; West Germany 
17. 
Zinc ore and concentrate 17,347 41,362 Japan 20,605; United King- 
dom 8,000; Italy 7,504. 
Other: Oxides, hydroxides, peroxidess _ __ Eg 3 All to United Kingdom. 
NONMETALS 
Abrasives: Grinding and polishing wheels and 
J!’; 8 EN 5 United Kingdom 3; Saudi 
Arabia 2. 
Cement: ß Ue EA a aL ted M 1 All to United Kingdom. 
N 
Fh ³ĩð¹ ee us 1 Do. 
Nonrefractory __________-________ _ 51 35 United Kingdom 33. 
Diamond: 
Gem, not set or strung __ value, thousands. _ $125 $1,185 PEU Musempourg 
1,028. 
Industrial! do— $20 $39 All to Belgium- 
Luxembourg. 
Fertilizer materials: 
Crude, phosphatic ___________________ NA 11 All to Pakistan. 
Ammon ia 43,569 19,077 All to France. 
Precious and semiprecious stones, except diamond: 
Natural 1ben value, thousands $686 $1,358 poe 1 8 $606; Switzer- 
an f 
Fiel do- — $28 99510 Arabia $18; Israel 
))•õö Oo TERES SO ³ĩ (3) 188 All to Qatar. 


See footnotes at end of table. 
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Table 2.—Iran: Apparent exports of mineral commodities! ? —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal destinations, 1979 
NONMETALS —Continued 
Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 17,120 18,496 . Italy 16,265; Japan 1,851. 
Worked. » tmm mE 2 97 Japan 85. 
Gravel and crushed rock 14,818 5,049 0 oe 4,003; Qatar 
Sulfur, elemental, other than colloidal_ _ _ _ — - 35,811 22,418 Pakistan 12,361; Tunisia 
Other: Halogennnsns Ls T All to Belgium- 
Luxembourg. 

MINERAL FUELS AND RELATED MATERIALS 

Gas, natural million cubic feet. 454 20 All to Japan. 

Petroleum: 

Crude or partly refined 
thousand 42-gallon barrels 1, 623,192 4878,555 Japan 170,855; United 
tates 115,606; West Ger- 

many 84,940. 

Refinery products: 

Gasoline RNC SE do... 10,632 1,681 Japan 5,180; Netherlands 
1,082; West Germany 671. 
Keros ine do- 140 820 Spain 443; Singapore 262; 
Jordan 107. 
Distillate fuel olli do- 567 624 Thailand 591. 
Residual fuel ol do- 11, 626 33,595 gapen 12,143; France 6,059; 
public of Korea 2,738. 
1 JJ TRES RR do... NA 7,139 Singapore 7,014. 
er: 
Liquefied petroleum gas do- 5,994 3,106 Japan 1,728; United States 
Petroleum coke --------- do. ... 1 1 All to Saudi Arabia. 
Bitumen and other residues do- 2 1 Do. 
Bituminous mixtures do- rs (3) All to United Kingdom. 
Unspecified including bunkers 
do- 439,658 27,145 NA. 
Mineral tar and other coal-, petroleum, or gas- 
derived crude chemicals s 60 789 Belgium- Luxembourg 518; 
Saudi Arabia 271. 
NA Not available. 


10wing to the lack of available official trade data published by Iran, this table should not be taken as a complete 
resentation of Iran’s mineral exports. These data have been compiled from various sources which include United 
Nations information and data published by the trading partners. 
2Unless otherwise specified, data are compiled from trade statistics of individual trading partners. 
3Less than 1/2 unit. 
*Organization of Petroleum Exporting Countries. Annual Statistical Bulletin 1979, Vienna. 


Table 3.—Iran: Apparent imports of mineral commodities? ? 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal sources, 1979 
METALS 
Aluminum: 
Oxides and hydroxides _____ __________ 1,346 63 West Germany 36; Nether- 
lands 18. 
Metal including alloys: 
Unwrought ------------------- 21,119 2 United States 1; United 
ingdom 1. 
Semimanufacturees73a 32, 144 9,164 Switzerland 2,665; West 
1 2,390; Italy 
Chromium oxides and hydroxides 12 1 All from United Kingdom. 
Cobalt metal including alloys, all form etd 4 United States 3; West Ger- 


many 1. 
Sopper metal including alloys: 
Tp Eu ee ⁰ mr km 8 9 40 All from United Kingdom. 


See footnotes at end of table. 
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Table 3.—Iran: Apparent imports of mineral commodities! ? —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal sources, 1979 
METALS —Continued 
Copper metal including alloys —Continued 
Unwrought - --------------------- 306 623 Belgium-Luxembourg 216; 
France 180; West Ger- 
many 153. 
Semimanufactures ________________~_ 44,161 12,531 Japan 4,286; West Germany 
,384; Spain 1,200. 
Iron and steel: 
ni Ed concentrate 103 5 All from Netherlands. 
etal: 
i AAA 14,105 367 meee 200; West Germany 
Ferroalloys ________________-_~- 5,753 4,818 iri Germany 4,713; Japan 
Steel, primary forms... 985,903 315,582 Japan 230,352; West Ger- 
many 53,012; Australia 
Semimanufactures: 
Bars, rods, angles, shapes, sections 1,643,489 609,070 Spain 181,435; West Ger- 
many 112,876; Belgium- 
Luxembourg 96,679. 
Plates and sheets 1,432,907 461,235 Japan 263,674; West Ger- 
many 66,819; 
Czechoslovakia 39,000. 
Hoop and strip- dd 81,726 25,516 Japan 16,076; West Ger- 
many 5,902. 
Rail and accessories 20,361 14,146 Japan 9,427; France 3,043. 
|; PRECES ACRE REN 14,190 8,096 Japan 3,667; West Germany 
1,550; Hungary 795. 
Tubes, pipes, fittings - - - - - ------ 290,035 88,994 Japan 50,805; West Ger- 
many 8,464; United States 
; Castings and forgings, rough _ _ _ _ _ _ 4,167 1,093 Japan 467; West Germany 
1; Spain 150. 
Lead: 
OxIdei c ciens m A 297 160 Netherlands 150. 
Metal including alloys: 
Unwrought ------------------- 11,034 3,769 Australia 3, 608; United 
Kingdom 145. 
Semimanufacture ss 843 26 Belgium- Luxembourg 10: 
Japan 8; United States 7. 
Magnesium metal including alloys, all forms 98 20 os Kingdom 13; United 
tates í. 
Manganese: 
Ore and concentrate 4,168 1,785 All from Netherlands. 
Oxide. o ono ee ee oe oe eee 120 50 All from Japan. 
Mercurẽ / 76- pound flasks _ 522 479 Do. 
Molybdenum metal including alloys, all forms 
kilograms_ _ ec 431 Do. 
Nickel metal including alloys: 
Unwrought 2... t eee 133 47 United Kingdom 32; United 
States 10. 
Semimanufactures _________________ 167 117 United Kingdom 78; West 
Germany 27. 
Platinum-group metals including alloys, 
unwrought or wrought | value, thousands. . $283 $593 West Germany $477; United 
Kingdom $60. 
Silver metal including alloys, unwrought or 
e do- $6,226 $1,711 West Germany $1,102; 
Switzerland $449. 
Tin metal including alloys: 
Serapo ÄÄrr hi A ae wed 64 All from United States. 
Unwrought ___ ____.____..___./-. 302 263 8 152; Malaysia 
Semimanufacturessęẽ³J 60 31 Japan 16; West Germany 
Titanium: 
OQOxidës e es ee 1,548 300 West Germany 127; 
ee 
Metal including alloys, all forms . e 34 All from United States. 
2 ab ai metal including alloys, all form 1 1 All from United Kingdom. 
inc: 
Oxides and peroxides ______________-_~- 176 374 United Kingdom 211; 
France 121. 


See footnotes at end of table. 


498 MINERALS YEARBOOK, 1980 


Table 3.—Iran: Apparent imports of mineral commodities! ? —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Zinc —Continued 


Metal including alloys: 
SCPHD 4. ccn os e ĩ˙im eU IA E d 


Other: 
Salle eee peroxides __________- 


|j m. mm 


NONMETALS 


Abrasives: 
Natural: Pumice, emery, natural corundum, etc 
Dust and powder of natural and synthetic 
precious and semiprecious stones 
value, thousands 
Grinding and polishing wheels and stones 


Cement Dam UL eeu wm Se 


Products: 
Refractory - -------------- iet 


Nonrefractor - - -------------—- 
Cryolite and chiolite._________________~- 
Diamond: 

Gem, not set or strung .. value, thousands. _ 


Industrial value, thousands 
Diatomite and other infusorial eart ag 


Feldspar andfluorspar „ 
Fertilizer materials: 
one 
itrogenous____________-_____~- 
Phosphatic. __ _____________ _---_ 
Manufactured: 
Nitrogenous - - - -------------——- 
Potssie 
Other including mixed 
Ammonia nds eee ee eke 


Graphite, naturalaillll „ 
of dl and plasters -—---------------- 


Natural, ChUGG cuoi LT 
Iron oxides, p 


See footnotes at end of table. 


1978 


10,985 


NA 
1,689,807 


2,413 
20,402 


20,859 
32,570 
$1,754 


$647 
891 


615 


478,270 


14,543 


98 
4,997 


39,716 


1979 


486 


19,711 
3,534 
9 


62 
113,896 


34,790 


9,691 
10,505 


191 
12 
81 

1,449 

599 

136 


Principal sources, 1979 


All from Belgium- 
Luxembourg. 

Australia 800; Belgium- 
55 650; West 


y 500. 
United Kin om 360; Au- 


stralia l 
United Kingdom 19,700. 
France 3,533. 


United Kingdom 4; West 
Germany 3. 


Netherlands 64; Italy 33. 


Switzerland $650. 
2 Germany 332: Japan 


Canada 1,194; Australia 
522. 


Turkey 280. 
Re ublic of Korea 218,000; 
in 38,454; Greece 
17,500. 
France 631; Belgium- 
Luxembourg 213. 


United Kingdom 6,184; 
West Germany 812. 


West Germany 5,050; Japan 
Italy 2,294; United Kingdom 
All from United Kingdom. 
Denim HxemboUty 


All from United States. 
United States 198; West 


rmany 127. 
West Germany 50; Italy 50. 


All from United Kingdom. 
Morocco 83,396; Jordan 


Netherlands 18,588; Saudi 
Arabia 15,969. 

United States 9,539. 

Belgium-Luxembourg 


10,500. 

West Germany 590; Switzer- 
land 91. 

West Germany 33; Nether- 
lands 31. 

West Germany 80. 

West Germany 1,415. 

United Kingdom 513. 

Jordan 505; United King- 
dom 204. 


All from United Kingdom. 
All from Japan. 


All from United States. 
West Germany 415; Japan 
155; United Kingdom 138. 
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Table 3.—Iran: Apparent imports of mineral commodities! * —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Precious and semiprecious stones except diamond: 
Natural value, thousands. . 


Synthetic ____________ LL Le do.... 
Sall2oe ul. ⅛ mw; k ß e rr Ee 


Sodium and potassium compounds, n.e.s.: 
Caustic sda 


Caustic potaaasss h??? 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked __________- 
Worked... ~~ ~_____________ 
Dolomite .— a a etc 
Gravel and crushed rock __________ __-— 
artz and quartzite ________________ 
d excluding metal bearing 
Sulfur: 
Elemental: 
sr 


Oxides and hydroxides of magnesium, stron- 
tium, bariumumU Pwꝛ 
Hassee ss eee 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 


Carbon black |... 222222222 
Coal, anthracite and bituminoun s 
Coke and semicoke ____________-~___-__ 
Peat and peat briquets _________________ 
Petroleum refinery products: 
Gasoline 42-gallon barrels. _ 
Keros ine o — 
Distillate fuel oil do... 
Residual fuel oll 88 
LubricantTkIkkssssss do____ 
Other: 
Liquefied petroleum gas do— 
Mineral jelly and wann do... 
Nonlubricating oils .... do... 
Petroleum coke___________~— do____ 
Bitumen and other residues do 
Bituminous mixtures do- 


Mineral tar and other coal-, petroleum, or gas- 
derived crude chemicals EOs 


1978 


10.549 
204, 827 


6.793 
37.772 


1.608 


1979 


17.949 


Principal sources, 1979 


Switzerland $570; Thailand 
$208 


Switzerland $49. 
United Kingdom 42; West 
Germany 39. 


West Germany 4,299; Spain 
1,000; United States 869. 

Belgium-Luxembourg 25; 
France 13; Portugal 13. 


Pakistan 90; Italy 34. 
West Germany 71. 

All from West Germany. 
United Kingdom 2,050. 
Sweden 70. 

West Germany 1,719. 


All from West Germany. 
uiro Germany 223; France 


Belgium-Luxembourg 35; 
nited Kingdom 20; Ne- 
therlands 19. 
dan 83; West Germany 
0. 


West Germany 311; United 
Kingdom 122. 


Italy 18; West Germany 12. 
Netherlands 2; France 1. 


All from West EDAM. 
West Germany 373; Italy 44. 
West Germany 50,926. 

West Germany 714. 

All from Sweden. 


Netherlands 570. 

Saudi Arabia 13,082. 

West Germany 2,477. 

All from Greece. 

Netherlands 91,511; West 
Germany 13,181. 


Italy 8,108; France 6,032. 
"d Germany 3,896; Japan 


All from Japan. 

All from West Germany. 
West Germany 442. 

All from United Kingdom. 


Saudi Arabia 2,252; United 
Kingdom 146; France 126. 


NA Not available. 


lOwing to the lack of available official trade data published by Iran, this table should not be taken as a complete 
presentation of Iran's mineral imports. These data have been compiled from various sources which include United 

ations information and data published by the trading partners. 

2Unless otherwise specified, data are compiled from trade statistics of individual trading partners. 

3Metallgesellschaft AG. Metal Statistik, Druckerei C. Adelmann, Frankfurt am Main, 1980. 


COMMODITY REVIEW 


METALS 


Chromite.—The decline in output of chro- Portion of production has been derived from 


mite in recent years is substantial from a 
high of over 230,000 tons in 19777. The major 


the southern area of Iran. Exports of a 
significant portion of production have gen- 
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erally been to Japan and Eastern Europe. 
In 1980, approximately 20,000 tons were 
reported exported to the U.S.S.R.? 

Copper.—Iran’s major copper develop- 
ment project at Sar Cheshmeh continued to 
be stalled. Begun in 1973, and estimated to 
cost $1.4 billion, the operation entailed 
development of a deposit estimated to con- 
tain 450 million tons of ore grading 1.13% 
copper. Most of the complex infrastructure 
requirement for the remote region was 
completed by yearend 1978, and ore produc- 
tion had begun, but work was suspended 
following withdrawal of foreign personnel 
because of the revolution. The Government 
reported that production would be 145,000 
tons per year, with output destined solely 
for the domestic market; Reliance was 
being placed on local industry to furnish 
equipment and service for the smelter, as 
well as for construction of the refinery. 

Shipments of concentrates from the Mi- 
nakan Mine in eastern Khorassan Province, 
mainly to Japan, were resumed in early 
1980 following their interruption during the 
height of the revolution. Total production 
was 14,000 tons per year of concentrate. 

Iron Ore.—The extent of Iranian par- 
ticipation in the iron ore project at Kun- 
dremukh, India, continues to be uncertain, 
despite commitment of $630 million and the 
near startup of ore production. Output was 
originally slated for the Iranian iron and 
steel industry. However, other alternatives 
for marketing a portion of the ore are being 
explored as Iran has declared it intends to 
purchase only 4.5 million tons per year 
instead of the 7.5 million tons per year 
originally contracted. 

Iron and Steel.—The Aryamehr Steel 
Plant of the National Iranian Steel Corp. 
(NISC) at Isfahan has a reported capacity of 
1.5 million tons per year of crude steel. The 
plant was built with conventional technolo- 
gy under Soviet supervision. Production 
was less than half of capacity because of 
coal supply problems.* 

The most recent plans for construction of 
a $1.5 billion steelworks near Isfahan by 
Italimpianti remain intact following rene- 
gotiation of the original contract. Source of 
iron for the plant is to be the deposit at 
Kudremukh, India, under joint develop- 
ment by both countries. However, ore from 
the Gol-e-Gowhar deposit in the Kerman 
area was also reported to be a possible 
source.’ 
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NONMETALS 


Phosphate Rock.—The French Bureau de 
Récherches Géologiques et Miniéres and its 
Iranian partner GEOMETAL continued 
work on a major contract for the National 
Petrochemical Co. The project involved de- 
tailed exploration of two specific areas in 
central Elburz and northeastern Zagros, as 
well as a technical-economic study of depos- 
its already detected in southern Iran. 


MINERAL FUELS 


Coal.—Efforts were made to increase the 
supply of locally produced coal, particularly 
in the Kerman region, for use in the Isfahan 
Steel Plant of NISC. The Kerman Province 
deposit has been a good source of coking 
coal and, if blended with coal from other 
mines, may extend the supply of acceptable 
coking coals. 

Natural Gas.—The new Government con- 
tinued to emphasize development of on- 
going natural gas projects primarily for 
domestic needs rather than for the export 
market. The Gevarzin Gas Processing Plant 
at Qeshm Island began operations in May 
with a capacity of 75 million cubic feet per 
day. A 12-inch gas pipeline extending 70 
kilometers to Bandar Abbas to supply a 320- 
megawatt power station was also placed in 
operation. 

Repair work neared completion in the 
Pars Field following an underground blow- 
out that occurred in September 1977. Re- 
serves of the natural gasfield were put at 54 
trillion cubic feet.’ 

Exports of natural gas to the U.S.S.R. in 
early 1980 were reported at only 15% of the 
10 billion cubic feet per year contracted. 
Associated gas from the Khuzestan Oilfields 
was shipped to the U.S.S.R. through the 
Iranian Gas Truckline (IGAT-1) pipeline. 
The two countries were renegotiating the 
price for the gas as well as the amount 
shipped. Iran claimed its gas requirements 
were increasing, particularly for reinjection 
to maintain pressure in the Khuzestan 
Oilfields. However, a landslide reportedly 
cut the pipeline in March and by April 
exports of gas to the U.S.S.R. were officially 
terminated, with all supply to be used 
internally. By October, military operations 
between Iran and Iraq in the Khuzestan 
area jeopardized production from many of 
the major oilfields. 

Petrochemicals.—Work was reported to 
again be underway on the long delayed 
petrochemical complex at Bandar Kho- 
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meini.? The project by the Iran Japan Petro- 
chemical Co. was begun in 1973 at a cost of 
$500 million. Present cost for the complex is 
now put at $3.3 billion including $750 mil- 
lion in excess interest payments incurred 
during the revolution. In early 1980, delays 
reportedly were adding about $420,000 per 
day in interest payments and wages. The 
plant is to use flared gas from the Ahwaz 
and Marun Oilfields. Output is planned at 
1.9 million tons of liquefied petroleum gas 
(LPG) plus 1 million tons of other products. 
The Raze chemical complex increased 
production of urea to 19,150 tons in June. 
Output of 950 tons per day of sulfur and 800 
tons per day of ammonia was also reported. 
Phosphorus production was expected to re- 
sume shortly using Moroccan phosphate 
rock in place of the U.S. supply. 
Petroleum.—Production and exports of 
crude petroleum stabilized for a brief period 
in early 1980 following nearly a 5096 reduc- 
tion between 1978 and 1979. In late March 
insurgent action cut the supply of 15,000 
barrels per day of crude oil to the Ker- 
manshah refinery as well as severing seven 
oil and gas pipelines supplying the Abadan 
refinery. Output at the refinery was cut 
from 580,000 barrels per day to 395,000 
barrels per day. Military clashes with Iraq 
occurred sporadically during this time. 
Losses of traditional export markets for 
Iranian crude and refined products follow- 
ing the imposition of economic sanctions by 
the United States and other countries re- 
sulted in major changes in production poli- 
cy and severe inbalances in fuel supply. 
Storage tanks were filled with unusable 
residual fuel while lighter fuels were used 
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internally. In late September, open conflict 
with Iraq placed the country in a state of 
war, with many petroleum and gas installa- 
tions and pipelines being damaged or de- 
stroyed. By mid-October both the Abadan 
and Tabriz refineries with capacities of 
700,000 and 80,000 barrels per day, respec- 
tively, were considered totally inoperative. 
The Abadan refinery accounted for 70% of 
all product output for Iran. The Ker- 
manshah refinery also was inoperative. The 
recently completed Isfahan refinery with a 
capacity of 100,000 barrels per day and the 
Shiraz refinery with a throughput of 40,000 
barrels per day were believed still opera- 
tional at yearend. The Teheran refinery 
was reported damaged and operating below 
its 275,000-barrel-per-day capacity.'^ Off- 
loading facilities at Kharg Island were 
severely damaged, but at yearend Iran was 
offering crude at the terminal at reduced 
rates." 


„Physical scientist, Branch of Foreign Data. 

2Business Week. Moscow’s Ominous Shift Toward Buy- 
ing Minerals. No. 2654, Sept. 8, 1980, p. 58. 

Mining Journal (London). Sar Cheshmeh Copper Exclu- 
1 705 for Domestic Market. V. 294, No. 7534, Jan. 11, 1980, 


p 
Metal Bulletin (London). Iran Still Ships Copper Concs. 
No. 6477, Mar. 28, 1980, p. 20. 

American Metal Market. Conflict Yet to Affect Iran 
Mill Construction. V. 86, No. 188, Sept. 26, 1980, p. 4. 

Metal Bulletin (London). Iran Project to Go Ahead. V. 
6440, Nov. 13, 1979, p. 36. 

"The Financial Times (London). Gas Field Repairs Near- 
ing Completion. No. 28,302, Oct. 23, 1980, p. 4. 

Middle East Economic Survey (Cyprus). Oil Ministry 
8 oe to IGAT Gas Exports. V. 23, No. 26, Apr. 14, 

„P 

U. S. Embassy, London, Great Britain. State Depart- 
ment Telegram 22255, Oct. 21, 1980, p. 2. 

1°Petroleum Economist (London). Oil Installations Bad- 
ly Damaged. V. 47, No. 11, November 1980, p. 464. 

11Middle East Economic Survey (Cyprus). Iran Offering 
wae at Kharg at $28 Barrel. V. 24, No. 11, Dec. 29, 1980, 
p. 
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The Mineral Industry of Iraq 


By Suzann C. Ambrosio’ 


The petroleum sector continued to domi- 
nate the mineral industry in Iraq. Despite 
the interruptions caused by the Iran-Iraq 
war, Iraq remained the second largest Mid- 
dle East crude oil producer and exporter 
after Saudi Arabia. Iraqi crude oil output of 
roughly 3.2 million barrels per day, repre- 
sented approximately 4% of the world’s 
total production during 1980. Crude oil 
exports reached approximately 2.2 million 
barrels per day and represented nearly 8% 
of the 1980 oil exports of the market- 
economy countries. 

Petroleum accounted for over 99% of 
Iraq's total export bill during 1980. Oil 
revenues were estimated to approach $30 
billion, and the total import bill was esti- 
mated at $14.6 billion.? The country's over- 
all trade balance increased nearly 30% over 
the 1979 balance to approximately $15 bil- 
lion. 

Iraq’s gross national product was pro- 
jected to grow at an average annual rate of 
16.696 over the period (1976-80) of the 5-year 
plan. When oil exports were halted late in 
the year, Government officials announced 
that the economy could be sustained for an 
entire year without oil revenues, utilizing 
gold and foreign exchange reserves. The 
country's reserves were estimated to exceed 
$20 billion by yearend 1980. The strength of 
the economy lies primarily with petroleum 
reserves; however, the growing agricultural 
and industrial sectors have made increasing 
contributions. Major obstacles which have 
impeded economic development included 
lack of a skilled workforce and insufficient 
infrastructure. Economic growth stagnated 
during the war because most of the million 
expatriate technicians departed. 

The war also delayed oil exploration and 
drilling projects. Mobil Corp. was con- 


ducting advanced seismic tests just west of 
Baghdad during 1980. The analyses indicat- 
ed the presence of a huge oil reservoir, 
which could potentially double Iraq's pro- 
duction capacity by 1990. Mobil, Exxon 
Corp., and two French oil companies were 
expected to resume their investigations 
early in 1981. 

The Iraqi Government continued to get 
involved in all phases of the petroleum 
industry. Plans were underway to develop 
the Majnoon, Nahr Umr, Halfayah, Ghart 
al-Qurnah, and Baghdad oilfields. In De- 
cember 1979, Iraq’s National Oil Co. (INOC) 
acquired Braspetro’s (Brazil) holdings of the 
first two fields, thereby acquiring control 
over all the country’s operating and most 
promising petroleum fields. 

In July of 1980, the Iraqi Revolutionary 
Command Council (RCC) organized a Su- 
preme Technical Authority to supervise all 
phases of new oil development projects. In 
addition, a Projects Development Depart- 
ment was created within INOC and was 
given ultimate delegation and implementa- 
tion authorities over the new oilfields. The 
RCC set up the General Establishment for 
Liquefied Petroleum Gas, affiliated to Iraq's 
State Corp. for Oil Projects (SCOP), which is 
expected to operate and manage the refin- 
eries and associated facilities for the North- 
ern and Southern gas projects. 

Iraq declared force majeure late in Sep- 
tember 1980, thereby legally excusing the 
country from previously signed contracts. 
The Iran-Iraq war escalated from the can- 
cellation of the 1975 Shatt al Arab border 
accord with Iran, to heavy ground force 
movements in the southern two-thirds of 
the border and air raids in the mountainous 
northern border between the two countries. 
Iraq's oilfields near Kirkuk, Mosul, and 
Basrah were repeatedly attacked. Kirkuk 
pumping stations and the Kirkuk-Dortyol 
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pipeline were damaged. Oil export termi- 
nals on the Persian Gulf at Fao, Mina al- 
Bakr, and Khor al-Amaya were reported to 
be heavily damaged. The Basrah and Daura 
petroleum refineries were also attacked. 
War damages were assessed in November 
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1980, and repair costs were estimated at $3 
to $4 billion. Most of Iraq’s petroleum ex- 
ports were halted by yearend 1980. Trade 
patterns were changed, and the Jordanian 
Port of Aqaba became Iraq’s vital link to 
the rest of the world. 


PRODUCTION AND TRADE 


Crude oil output declined by approxi- 
mately 25% during 1980; however, the val- 
ue of exports increased by approximately 
23% over exports of the previous year. 
Production capacities were increased for 
natural gas facilities and other crude petro- 
leum refineries. Iraq’s domestic market re- 
quired nearly 10% of the oil produced and 
100% of the refined products. Contracts 
were signed to expand petroleum products 
for domestic consumption and export mar- 
kets. Natural gas refining and petrochemi- 
cal industries were expected to play an 
increasing role in Iraq’s trade. 

In the nonfuel mineral sector, production 
and exports increased in the sulfur and 
fertilizer industries. Expanded facilities and 
the achievement of greater production effi- 


ciences were largely responsible for the 
growth in output. Production of cement and 
steel was increased, and therefore less im- 
ports were required to meet domestic needs. 
These trends were expected to continue, 
and the Government set objectives to triple 
cement and quadruple steel output. 

The volume of trade between the United 
States and Iraq, although relatively small, 
continued to increase. The value of U.S. 
exports increased by 34% in 1979 and were 
projected to exceed that level during 1980. 
The renewed oil supply contracts fixed the 
volume, and prices were deemed subject to 
change. The U.S. trade deficit with Iraq was 
projected to reach approximately $500 mil- 
lion by yearend 1980. 


Table 1.—Iraq: Production of mineral commodities! 


Commodity? and unit of measure 


Cement, hydraulic_ _ _ _ - _ — 
Gas, natural: 


IUSB. e on e ee million cubic feet. 
Marketed* ____________________ do- 
ypsum® ____________ thousand metric tons 
Iron and steel: Crude steel! metric tons. . 
Natural gas liquids: 
Natural gasoline... thousand 42-gallon barrels_ _ 
Propane and butane_______________ do____ 


Nitrogen: N content of ammonia 
thousand metric tons_ _ 


Petroleum: 
Crude thousand 42-gallon barrels- 
Refinery products: 
Gasolineeas do____ 
Jet (uel... — RR do- 
Keros nee do... 
Distillatefueloil |... ______ do... . 
Residual fuel oi] |... .. . ..... do- 
Lubricants- --------------—-—- do— 
GG 2 ⁶¹ . ·¹·2Wu —A—A—A2T2 ee ENE do 
Refinery fuel and losses do... 
Total eee mcum cos do- 
Saltus c ae thousand metric tons 
Sulfur, elemental: 
ative, Frasch 22s cs do_ _ __ 
Byprodüct ss se E me ERE do- 
( ĩ³ A 8 do____ 
“Estimated. Preliminary. NA Not available. 


1Includes data available through July 16, 1981. 


1976 1977 1978 1979” 1980* 
2,128 3,170 4,600 5,100 5,300 
380,000 *3370,802 ° 3388,460 560,000 430,000 
14,408 56,502 60,035 78,751 79, 000 
160 160 160 160 160 
a E 50,000 — 352,000 350,000 
*960 1,200 €1,250 1,250 NA 
€1,700 2,500 3,000 3,000 NA 
*135 136 181 450 450 
881,621 857,093 935,130 1,252,000 961,000 
5,949 8,103 12,254 13, 000 NA 
1.341 4,708 1,935 2, 000 NA 
3.490 zs 5,160 25, 800 NA 
8.432 8.541 12,899 212, 900 NA 
8.568 9,417 14.189 215,000 NA 
372 390 580 “600 NA 
7,360 9,344 13,609 214. 200 NA 
2,130 8,444 3,870 “4,000 NA 
37,242 48,947 64,496 67.500 NA 
“64 82 82 90 90 
582 620 600 550 600 
40 40 40 70 60 
622 660 640 620 660 


2In addition to the commodities listed, lime and a variety of crude construction materials (clays, stone, and sand and 
gravel) are also produced, but output is not reported, and available information is inadequate to make reliable estimates 
of output levels. In addition, limited, unreported quantities of phosphate rock may have been produced for test purposes 
prior to inauguration of commercial production at the Al-Qaim chemical complex. 


Reported as estimated. 
“Includes reinjected, if any. 
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COMMODITY REVIEW 


METALS 


Iron and Steel.—The Khor Al Zubair 
steelworks operated near capacity of 
400,000 tons per year during 1980. Creusot 
Loire (France) was nearing the completion 
of the semi-integrated steelworks and it 
expanded installations by yearend 1980. 
The steel complex was to include two HyL 
direct-reduction units, with capacities of 
1,467 tons per day and 2,500 tons per day, 
respectively, a melting shop with four UHP 
electric-arc furnaces feeding 80% sponge 
iron and 20% scrap, and two 6-strand 
curved-mold continuous casters. The total 
carbon steel production capacity was de- 
signed at 440,000 tons per year. Billets were 
to be cast at 80, 100, 120, and 150 millime- 
ters. The rolling mills consisted of two 
walking beam reheating furnaces with av- 
erage capacities of 50 tons per hour, a 17- 
strand merchant bar mill, and a 4-strand 
medium section mill? A raw materials han- 
dling installation was constructed for iron 
imports. The berth located at Um Kasr was 
designed to accommodate bulk carriers with 
a maximum of 100,000 tons. 


NONMETALS 


Cement.—lraq's cement industry set a 
production capacity goal at 9 million tons 
per year for 1980. Although approximately 
a  T-million-ton-per-year capacity was 
achieved, contracts were signed to add 
another 3 million tons during the year. Two 
Japanese companies, Kawasaki Heavy In- 
dustries and Marubeni Corp., won contracts 
worth $230 million to construct cement 
factories at Al Tamin and Hit, near Bagh- 
dad. The cement plants were expected to 
produce approximately 2 million tons per 
year by yearend 1982. Fives-Cail Babcock, a 
French construction company, was expected 
to build a dry-process cement production 
line for the existing Badoosh plant near 
Mosul. The facility was expected to add 
3,200 tons per day to production capacity by 
1983, at a cost of $150 million. 

Fertilizer Materials.—Nitrogenous.— The 
Khor Al Zubair fertilizer complex was com- 
prised of two main units for the production 
of 2,000 tons per day of ammonia, 3,200 tons 
per day of urea, and 419,000 cubic meters of 
carbon dioxide. The first phase of the com- 
plex was completed late in 1979. The second 
phase was expected to be completed within 
the decade and add two more ammonia and 
urea processing units. 


Iraq’s State Organization for Minerals 
(SOM) considered constructing an ammonia 
plant for the Al Qaim fertilizer complex, 
which would require ammonia for ammo- 
nium phosphate and other complex fertiliz- 
ers. À small, 150-ton-per-day skid-mounted 
ammonia facility was expected to be in- 
stalled downstream from the Al Qaim plant. 
Natural gas for the ammonia production 
was expected to be supplied by Kirkuk. The 
entire complex was slated for completion by 
1983. 

Phosphorous.—The Akashat phosphate 
rock mine and the Al Qaim fertilizer com- 
plex with production capacities of 3.4 mil- 
lion tons per year and 1.1 million tons per 
year respectively, were nearing comple- 
tion by yearend 1980. Syndicate Belge 
d’Enterprises a l'Etrange, 44% owned by 
Belgium and 56% owned by SOM, contin- 
ued construction on the complex. The facili- 
ty was designed to produce phosphoric acid, 
sulfuric acid, triple superphosphoric acid, 
and fertilizer products. 

Salt.—The construction of a salt produc- 
tion complex in southern Iraq continued 
through 1980. The project was expected to 
supply 525,000 tons per year of industrial 
salt and 75,000 tons per year of packaged 
table salt for domestic consumption by year- 
end 1981. 

Sulfur.—Sulfur was produced at an aver- 
age 70% capacity from the Mishraq mines, 
and at an average 35% capacity from the 
Kirkuk natural gas desulfurization units 
during 1980. Despite the war and subse- 
quent declines in output, production contin- 
ued to exceed domestic demands. Increased 
consumption was expected to occur when 
the Basrah petrochemical refinery and as 
the Akashat-Qaim fertilizer complex were 
completed. Over the next 2 years, sulfur 
exports were expected to decline because 
roughly 500,000 tons of sulfuric acid would 
be diverted into fertilizer and petrochemical 
production. 

In 1980, SOM signed a $49 million con- 
tract with a Japanese firm to construct a 
sulfur recovery unit near the Kirkuk refin- 
ery and a sulfuric acid plant at Mishraq. 
Contaminated sulfur from Mishraq's sulfur 
extraction process was expected to be re- 
fined by a recovery unit with a 150,000-ton- 
per-year capacity. The sulfuric acid plant 
was expected to have a capacity of 60,000 
tons per year. The Mishraq Mine was in the 
process of becoming an integrated sulfur 
complex through the expansion of products, 
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to sulfuric acid, powdered sulfur, and alum. 


MINERAL FUELS 


Natural Gas.—lraq continued to flare 
approximately 80% of the natural gas pro- 
duced in association with crude petroleum. 
Small quantities of petroleum were refined 
into butane and propane, and marketed as 
liquefied petroleum gases (LPG). Total LPG 
plant capacity was approximately 4.3 billion 
barrels per year in 1979. The Oil Refineries 
Administration (ORA) and SCOP continued 
to operate refining facilities at Zubair, 
Basrah, and Kirkuk. During 1980, LPG 
units were added to the Daura refinery, and 
a $120 million gas liquefaction plant was 
completed at Zubair. In addition, a natural 
gas liquids (NGL) plant, which recovers the 
gas from various processing, pipeline, and 
dehydration plants, was completed at Ru- 
maila. 

Contracts continued to be awarded, and 
construction was initiated for the large gas- 
gathering and production schemes in the 
northern and southern regions of Iraq. The 
two natural gas projects undergoing con- 
struction during 1980 were targeted for 
different markets—domestic consumption 
in the north, and fertilizer production and 
exports in the south. 

Mitsubishi Corp. and Mitsubishi Heavy 
Industries (Japan) won a $214 million turn- 
key contract for the Northern Gas Project. 
Compressors and fractionator facilities 
were expected to be provided with capaci- 
ties of 2.8 million cubic feet per day. Ingeco 
Laing (Switzerland) subcontracted $16.5 
million worth for distillation and ancilliary 
equipment. Toyo Engineering (Japan) was 
preparing the overall engineering design, 
and India’s Dodsal was expected to lay 400 
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kilometers of gas-gathering and transmis- 
sion lines for the project. Approximately 15 
million barrels per year of LPG were ex- 
pected to be processed in Kirkuk and dis- 
tributed to Baghdad and other northern 
Iraqi cities. 

Rapid development of the Rumaila oil- 
fields allowed for a 30% expansion of the 
original Southern Gas Project contract that 
was signed in 1978. The new plant was 
expected to produce approximately 4 mil- 
lion tons per year of propane and butane 
and 1.5 million tons per year of condensate. 
Snamprogetti (Italy) was expected to handle 
the basic engineering design. Technip 
(France) was expected to construct a $240 
million gas liquefaction plant at Zubair 
near Basrah. Nuovo Pigone (Italy) was 
awarded a $200 million contract for the 
construction of a gas-processing plant at 
Basrah and associated gas-gathering cen- 
ters. Chiyoda and Mitsubishi (Japan) were 
awarded a $138 million turnkey contract to 
construct the NGL fractionator plant in 
Baiji. Toyo Engineering (Japan) was ex- 
pected to build the LPG export terminal at 
Khor al-Zubair at a cost of $72 million. The 
entire southern gas project was expected to 
be completed in 1982. 

Petroleum.—Proven oil reserves were 
estimated at 30 billion barrels in 1980. 
Crude oil production capacity was rated at 
over 4 million barrels per day, and the total 
oil refinery capacity was projected to reach 
200,000 barrels per day. Actual crude oil 
output was reported between 3 and 3.5 
million barrels per day through August 
1980. There were approximately 250 pro- 
ducing wells for most of the year. Iraq’s 
major operating and projected oilfields are 
shown in the following tabulation: 


Table 2.—Major oilfields in Iraq, 19801 


Ca 5 
; (millions o 
Oilfield barrels 
per day) 
Kirkuk kk 1.45 
Northern Rumaila and 
Rumaila. 90 
Zubair ` ase. 55 
heiss 51 
Bai Hasen __________ 
Jambur .. - .30 
Abu Ghurab: 
Buzurgan and Jabal 
Faugui. .20 
Majnoon 
hase! 35 
Phase 2?! 75 


*Estimated. NA Not available. 
1Based on published figures prior to the Iran-Iraq war. 
2Startup date is in parentheses. 


Discovery 


date? API gravity Depth (feet) 

1927 36.0 2.800-4,200 

1958 (1972) 34.0 10,000-10,800 
1949 34.9 11,000 

(1978) NA NA 

1953 34.0 4,800-5,400 

1954 38.0 5,500-12,500 

(1976) 27.7 NA 
(1982) NA | NA 
(1983) NA NA 
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. Refining.— Prior to the war in 1980, ORA 
operated seven refineries. The total distilla- 
tion capacity was approximately 170,000 
barrels per day. Compared with the other 
oil-producing Middle East countries, Iraq 
represented a small fraction equivalent to 
4% of the area's combined refining capaci- 
ties. Plans were made to expand the refin- 
eries in order to supply domestic transport 
and the growing demands of commercial 
industries for middle distillates. 

Construction continued on the Baiji 
plant, which was expected to add 220,000 
barrels per day to existing capacity. Phase 1 
of the Baiji project was expected to contrib- 
ute 70,000 barrels per day by 1981. Snam- 
progetti won the contract for the engineer- 
ing design and Czechoslovavia's Technoex- 
port and Chemoprojekt were contracted for 
phase 1. Mitsubishi and Chiyoda won the 
$283 million contract for Baiji phase 2, 
which was expected to add 150,000 barrels 
per day by mid-1983. Another contract was 
signed during 1980 between SCOP and 
Snamprogetti for a 4,800-barrel-per-day lu- 
bricating oil plant at Baiji. The same com- 
pany was nearing the completion of a $138 
million,  1,900-barrel-per-day lubricat- 
ing oil plant at Basrah. 

Petrochemicals.—Lummus (Netherlands) 
won the contract for a $1 billion, 700,000 
ton-per-year petrochemical complex in 
Basrah. The plant was expected to produce 
150,000 tons per year of polyvinyl chloride, 
135,000 tons per year of ethylene, 40,000 
tons per year of caustic soda, and small 
amounts of other assorted organic chemi- 
cals. 

Iraq's Ministry of Mines, Industry of Min- 
erals, signed a technical assistance agree- 
ment with Norway's Saga Petrokjemi dur- 
ing 1980. The contract called for Iraqi tech- 
nicians to be trained at Saga's Bamble 
petrochemical plant in Norway. The initial 
group of Iraq technicians were expected to 
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supply a skilled workforce for the Basrah 
complex. Startup for the Basrah petrochem- 
ical facility was projected for 1981; however, 
the plant site was heavily bombed in Sep- 
tember 1980. 

Pipelines.—Iraq had a network of oil and 
gas pipelines connecting the major oil pro- 
ducing areas of Kirkuk, Zubair, and Bai 
Hasan. Because Iraq had approximately 50 
miles of navigable coastline and therefore 
limited access to the Persian Gulf, pipelines 
were built to link the Kirkuk fields to the 
Mediterranean across Syria, and from the 
Port of Fao in southern Iraq to the Mediter- 
ranean, via Turkey. Iraq's pipeline system 
included a two-way, reversible flow, north- 
south pipeline which was designed to deliv- 
er up to 1 million barrels per day of Kirkuk 
crude southwards to the gulf terminals or 
approximately 900,000 barrels per day of 
Basrah crude northwards to the Mediterra- 
nean export terminals. An alternative route 
to the Mediterranean was provided with the 
commissioning of the newest line in 1978, 
from Kirkuk to Turkey's Port of Ceyhan. 

Prior to the damages incurred by the 
Iran-Iraq war, throughput via the trans- : 
Turkey pipelines was near capacity at 
650,000 barrels per day. The trans-Syrian 
pipeline, with a designed capacity of 1.4 
million barrels per day, was closed in 1976 
because of transit fee disputes. However, 
the pipeline was briefly reopened in 1980 to 
accommodate Iraq's oil exports. During 
brief periods in November and December 
1980, an estimated maximum of 1.2 million 
barrels per day could be exported through 
the Mediterranean ports. Oil exports 
through the gulf had ceased altogether 
during the initial weeks of the war. 


l Physical scientist, Branch of Foreign Data. 

2Where necessary, values have been converted from 
Iraqi dinarsID) to U.S. dollars at the rate of 
ID1 = US$3.3862. 

3Metal Bulletin Monthly (London) United Kingdom. 
March 1980, p. 16. 
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The Mineral Industry of 
Ireland 


By William F. Keyes? 


The Irish economy was affected by the 
general economic slowdown in its major 
trading partners, and the gross national 
product was expected to reach only about 
$16 billion, or a 1% growth over 1979, 
allowing for inflation of about 15%. Mining 
and mineral production grew faster than 
the economy, however, as a major zinc-lead 
mine came into full production, and expan- 
sion continued in peat, natural gas, and the 
small coal industry. Difficulties, largely 
consisting of labor disputes, continued to 
plague the aluminum, nitrogen, and other 
industries. 

The Minerals Development Act, 1979, was 
passed late in 1979, repealing certain sec- 
tions of the Minerals Development Act, 
1940. The purpose of the new act was to 
eliminate the deterrent posed to new explo- 
ration by uncertainties over mineral rights. 

The major feature of the 1979 act was the 
vesting, in the Minister for Industry, Com- 
merce, and Energy, of the “exclusive right 
of working minerals.” (Hydrocarbons are 
excluded and are covered by the Petroleum 
and Other Minerals Development Act, 1960, 
which vests petroleum—liquid and gaseous 
hydrocarbons—in the Minister.) The act 
does not mention the controversial problem 
of ownership and does not apply to persons 


who were lawfully working mines prior to 
December 15, 1978. Provisions were made 
for these parties to register their minerals 
as “excepted.” Such registration may be 
canceled if deposits are underworked or not 
worked at all. If the Minister does not 
exercise his right to work a mineral deposit 
covered by the act, he is empowered to 
grant a license to work it to another party. 
In such cases, the Minister must give ad- 
vance public notice of his intention and take 
into account the views of interested individ- 
uals. When the Government exercises its 
rights under the new act, the Minister is 
obliged to publicly notify persons entitled to 
compensation and to pay such compensa- 
tion. The act provides an appeal process in 
case of disputes, as well as general guide- 
lines for assessing fair compensation. 

In practice, almost all mining in Ireland 
has been done by private corporations, in- 
cluding a number of non-Irish corporations. 
Hydrocarbon exploration has been con- 
ducted by a number of non-Irish firms, 
including an American firm that found the 
only commercially exploitable natural gas- 
field yet discovered; several American firms 
were currently searching for oil in Irish 
offshore waters. 


PRODUCTION 


Production of minerals in 1978, 1979, and 


1980 is given in table 1. 
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Table 1.—Ireland: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980 
METALS 
Copper, mine output, metal content 4. 100 4,900 4,800 4,900 4,200 
Iron and steel: Crude steel __ thousand tons- _ 88 47 69 72 28 
Lead, mine output, metal content 32,600 41,000 47,800 71,000 59,000 
Silver, mine output, metal content 
thousand troy ounces. . 925 936 631 1,059 772 
Zinc, mine output, metal content 62,800 116,300 176,000 212,300 228,700 
NONMETALS 
Bi... os ee eet 323,000 373,000 349,000 328,300 259,947 
Cement, hydraulic -- thousand tons 1,569 1,580 1,806 2, 1,868 
))) eee eee ee eae do- 355 342 392 417 382 
Lime o o uu c ⁵ði ſ ð A ⁰ 88 69,000 80,000 92,000 73,000 31,700 
Nitrogen: N content of ammonia 
thousand tons. . 35 28 24 171 254 
PY Pie lad ⁰˙Ü˙ÜeſũÄ˙¹5rꝛ ⁰ꝛ m LE 65,000 41,000 42,000 29,354 25,000 
Sandandgravel* |. thousand tons. 5,110 5,464 5,126 7,168 5,376 
Stone and other quarry products: 
Limestone? ________________~- do... 7,292 8,755 11,147 11,101 11,945 
G ³ A et ee do- 2,829 3,068 3,396 4,280 3,694 
Sulfur: S content of pyritt-ee 31,000 121,150 18,900 13,050 11.250 
MINERAL FUELS AND RELATED MATERIALS 
Coal, anthracite and bituminous thousand tons. . 49 54 31 62 63 
Coke, gashouse, including breeze _ _ _ _ _ — do. ___ 33 *33 NA 341 40 
Peat: 
For agricultural uss do... 71 83 82 90 88 
For fuel use: 
PFF Li Ee do- 1.834 2,015 1.974 1.627 1,688 
Milled peat®______________ do- 3,813 3,085 2,630 1,981 2,738 
Total: m dcs ces ues do- 5,647 5,100 4,604 3,608 4,426 
Peat briquet do____ 308 351 334 320 338 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels- 3,528 4.219 4,508 4,412 4,152 
Jetfuel x25. 5 c we ly tk eae do... 160 606 98 252 155 
Distillate fuel oil- ------------- do... 3,812 4,585 4,821 4,566 4,019 
m fuel oillll do____ 5,714 6,622 6,388 7,075 5,981 
er: 
Liquefied petroleum gas do- 602 695 719 260 238 
Naphtha ---------------- do____ 216 207 121 126 35 
Refinery fuel and losses do_ ___ 341 263 206 574 408 
rr ctae e cte do- 14.373 17,197 16,861 17,265 14,988 


*Estimated. Preliminary. ‘Revised. NA Not available. 

1Table includes data available through Aug. 24, 1981. 

2In addition to the commodities listed, substantial quantities of stone and sand and gravel are produced by local 
authorities and road contractors. In 1976, the latest year for which such data are available, this output included 418,650 
tons of sand and gravel, 193,779 tons of limestone, and 260,788 tons of various other stones. Ireland also produces 
significant quantities of manufactured diamond, but output is not quantitatively reported, and available general 
information 1s inadequate to make reliable estimates of output levels. 

3Excludes output by local authorities. 

Figures given as reported in source; includes granite, marble, silica rock, sand, calcspar, fire clay, and slate and clays 

for cement production. 

Includes production by farmers and by Bord Na Mona. 

8Includes milled peat used for briquet production. 

7Produced from milled peat shown separately. 


TRADE 


Irish trade in minerals for the 2 most other EC members and the United States. 
recent years is given in tables 2and 3. Asa This trade consists, to a large extent, of 
member of the European Communities (EC), imports of finished products, and exports of 
Ireland has an active mineral trade with concentrates and semifinished minerals. 
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Table 2.—Ireland: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


Aluminum: 
MEE JJ ones See hone 
etal including alloys: 
Waste and scrazazz 


Unwroughht 
Semimanufacturess 


Copper: 
Gre and concentrate __-—_-----—-- 


Metal including alloys: 
Waste and crap 


Unwroughgt _ 
Semimanufactures 
Iron and steel: 
Ore and concentrate 
Metal: 
Waste and scrap- zzz 


Pig iron, ferroalloys, similar 
materia cat he ee NN 
Steel, primary forme 
Semimanufactures_________ 
Lead: 
Ore concentrat 


Manie 
Ore and concentrate 
5 7 8 
Mercurf/ 76- pound flasks _ 
N ickel i metal including alloys: 
Waste and scra 
Unwrought and semimanufactures _ _ 
Platinum-group metals including alloys, 
. unwrought and partly wrought 
troy ounces. . 
Silver metal including alloys, unwrought 
and partly wrought |... do. 
Tin metal including alloys, all forms 
Titanium oxides . .. .......... 
Zinc: 
Ore and concentrate... ~~ 


Oxides and peroxides __________ 
Metal including alloys: 
Waste and scrap- - - -------- 
Unwrought and semimanu- 
factures _.___________- 
Other: 


Ash and residue containing nonfer- 
rous metals_______________ 
Waste and sweepings of precious 
metals value 
Oxides, hydroxides, pentoxides 
Metal: 
Metalloids |... kilograms_ — 
Alkali, alkaline, and rare-earth 
metals -_------------- 
Base metals including alloys, all 
rns 
NONMETALS 
Abrasives, n. e. s.: 
Natural, crude .. 
Artificial corundum . _________ 
Grinding and ae A a wheels and 
stones ccn 


See footnotes at end of table. 


1978 


1,752 
840 


2,325 
1,407 


25,002 
5,869 
359 
1,827 
37,352 
54,100 
115 
3,678 
56,374 
69,175 
7 
1.976 
3,231 
1.007 
19 
11,831 
3 


22 
1145 
14,178 
777290 
107 

20 


344,426 


73 
186 
377 


932 
e 


300 
2 


1979 


1.577 
2,151 


2,523 
2,099 


17,703 
5,910 
253 
2,569 
31,160 
40,991 
95 

437 
25,281 
115,276 
NA 


3,826 
43,628 
71 

NA 
413,872 


NA 
202 
329 


2,201 
$710,517 
110 


302 
302,317 


20 
133,649 


United 
States 


NA 
145,716 
NA 


Destinations, 1979 
Other (principal) 


United Kingdom 385; France 311. 
Vna Kingdom 1,417; Netherlands 


United Kingdom 2,146. 
United Kingdom 1,165. 


Spain 7,391; Belgium-Luxembourg 
4,260. 


United Kingdom 1,641; Belgium- 
Luxembourg 1 ,310; West Germany 


NA. 
United Kingdom 1,014. 
NA. 


United Kingdom 16,206; Spain 
10,605; Denmark 5, 930. 


NA. 

United Kingdom 103. 

United Kingdom 19,046. 

France 44,656; West Germany 23,595; 
N Fe 20, 637. 


Belgium- Luxembourg 194. 
United Kingdom 3,161. 
United Kingdon 1, 342. 


NA. 

West Germany 57; Switzerland 45. 

United Kingdom 3, 376. 

United Kingdom 41.700. 

NA. | 

NA. 

Belgium-Luxembourg 158,834; 
France 68,385; West Germany 
51,020. 

NA. 

NA. 

NA. 


West Germany 225. 
United Kingdom $630,661. 
NA. 


NA. 
NA. 


NA. 
NA. 


Snieg Kingdom 33; West Germany 


NA. 
Norway 33,092; United Kingdom 
27,031. 


NA. 
United Kingdom 131,440. 
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Table 2.—Ireland: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 : 
á cues Other (principal) 
NONMETALS —Continued 
/! ees 1 a 
Clays and clay products: 
Crude clays ---------------- 1238 194 NA NA. 
Products: 
Refractory including nonclay 
BEC o o re ES 59,071 60,243 = United Kingdom 17,673; West Ger- 
many 8,764; Belgium-Luxembourg 
6,713. 
Nonrefractory 7) / 1,400 1,613 NA 
Diamond, industrial carats - 150, 000 
Diatom ite 6 2 NA NA. 
Fertilizer materials: 
Crude: 
Phospha tic 5 150 NA NA. 
Other including mixed -- 382 635 NA NA. 
Manufactured: 
Nitrogenous 5,910 144 NA NA. 
Phosphatiqcqa ~~~ 1,081 575 NA NA. 
Other including mixed... 47,798 17,631 a United Kingdom 17,188. 
AmmoniaaKKkk 16 62, 921 M spain aM ; United Kingdom 
Graphite, natura! 114 eR 
Gypsum and plasters ___________- 166,123 57,184 -— United Kingdom 27, 295. 
Lime .—— ⁵ 8 r cue 2,549 2,985 NA NA. 
Magnesium materials 51,146 35,901 33,861 Italy 951. 
Mica, crude, including splittings and 
N.... a E DE 46 NA NA. 
Pigments, mineral, including processed 
iron oxides -——-—------------- 23 NA NA NA. 
Salen e e ĩ u ae 22 233 NA NA. 
Sodium and potassium compounds, n. e. s.: 
Caustic sda 57 536 NA NA. 
Caustic potash, sodic and potassic 
peroxides ______________- 39 29 NA NA. 
Soda agg kilograms - 500 6,530 NA NA. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 621 1,290 NA NA. 
Worked. lll 693 425 e. United Kingdom 149. 
Dolomite 5 1 NA NA. 
Gravel and crushed rock ______ ~~ 295,172 272,442 — West Germany 232,44. 
Limestone excluding dimension 25 387 NA NA. 
Quartz and quartzite - - - -- - - 170 84 NA NA. 
Sand excluding metal- bearing 2,538 5,376 NA NA. 
Sulfur: 
Elemental: 
Colloidal .. ..........- me 18 NA NA. 
Other than colloidal |... .... 8 2,901 NA NA. 
Sulfuric acid 5,765 3, 596 NA NA. 
oC steatite, soapstone, pyrophyllite .. 3 19 NA NA. 
er: 
Crude- oes a Lo 15 4 NA NA 


metal- Dp eee ee ere 39 3 NA NA 
Oxides, hydroxides, peroxides of 

esium, strontium, barium _ _ — 367 425 NA NA. 

Bromine, fluorine, iodine ~_______ 38 24 NA NA. 


Building materials of asphalt, asbestos 
and fiber cements, an unfired 
nonmetals_______________- 18,809 14,301 _. United Kingdom 11,819. 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 37 8 NA NA. 
Carbon blackckckck k 659 509 — Netherlands 270. 
Coal, anthracite and bituminous 
including briquets t 57,945 65,760 ue United om 62,193. 

Coke and semicokõke‚—ß WA 25,948 17,352 mu Sweden 16 52. 
Hydrogen, nitrogen, oxygen, rare gases 646 808 NA 
Peat including briquets and litter _ _ _ _ _ 158,116 145,355 Nh United Kingdom 117,104. 
Petroleum refinery prone 

Gasoline 42-gallon barrels. _ 4,862 7,948 NA NA. 

Kerosine. do. ... 23 140 NA NA. 

Distillate fuel olli do- 60 2,835 NA NA. 

Residual fuel oi] ... do... 191,895 516,616 NA NA. 


See footnotes at end of table. 
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Table 2.—Ireland: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 


Petroleum refinery products —Continued 


Lubricants. _ _ _ _ 42-gallon barrels. .. 
Other: 
Liquefied petroleum gas do- 
Mineral jelly wax do... 


Bitumen and other does 
RN 
Bituminous mixtures do- 
Mineral tar and other coal-, petroleum-, 
or gas- derived crude chemicals |... 


TRevised. NA Not available. 
!Excludes quantity valued at $14,085,440. 
2Less than 1/2 unit. 


1978 


54,082 
114,349 
1.684 
164 

321 


128 


1979 


39,158 
36,505 
1,472 
3,703 
582 


384 


United 
States 


Destinations, 1979 


Other (principal) 


United Kingdom 37,646. 

United Kingdom 30,949. 

United Kingdom 551; Netherlands 
354. 

NA. 

NA. 


NA. 


Table 3.—Ireland: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Bauxite and concentrate 
Oxides and hydroxides _________ 
Metal including alloys: 
Waste and crap 
Unwrou ght 
Semimanufactures 


Chromium oxides and hydroxides _ .. . _ — 
Cobalt oxides and hydroxides 
kilograms_ _ 


Copper: 
Gre and concentrate 
Matte_ —— ³ͤ ⁰ Rc 


Metal including alloys: 
aste and scrap- - - -------- 
Unwrought ------------- 
Semimanufactures 


Iron and steel: i 
Ore and concentrate 
Metal: 
Waste and scrap___________ 
Pig iron, cast iron, spiegeleisen _ _ 
Sponge iron, powder, shot 
Ferroalloys: 
Ferromanganese. _ _ _ _ _ — 
5 N 


Semimanufactures: 
: Bars, rods, angles, shapes, sec- 
ONS 2 tv cce 
Universals, plates, sheets 


Tubes, pipes, fittingsss 
Castings and forgings, rough 


See footnotes at end of table. 


1978 


441 
6,333 
14,098 
87 
1,200 
1 


95 
161 
15,746 


143,594 
"154,502 


14,418 


15,334 
11,139 


59,132 
3,068 
2,421 


1979 


3,536 
360 


7,888 
15,037 


35 
148 
16,543 


192,185 
182,376 


25,920 


11,876 
12,355 


74,981 
2,916 
NA 


United 
States 


Sources, 1979 


Other (principal) 


United Kingdom 2,899. 


NA. 
United Kingdom 4,942; Norway 1,575. 
United Kingdom 9, 256; West Ger- 
many 1,3 


NA. 


NA. 

United Kingdom 129. 

United Kingdom 11,604; Belgium- 
Luxembourg 997. 


NA. 
Nee Kingdom 2,144. 
United Kingdom 1,597. 


NA. 
NA. 


NA. 
United Kingdom 8,384; West Ger- 
many 762. 


United Kingdom 125,362. 
United 1915 dom 91, 630; West Ger- 


many al 9; France 14,919. 
Uni Kingdom 17,240; West Ger- 
nited Kin 
Uni Kingdom 5,363. 
United Kingdom 6, 396; France 2,063; 
Belgium- uxembou 1,741. 
United Kingdom 39,098; Netherlands 


4,462; West Germany 3,882. 
Italy 1. 150; United Kingdom 649. 


NA. 
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Table 3.—Ireland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Lead —Continued 


Metal including alloys: 
Waste and scrap - - ------ 


Unwrought and semimanu- 
factures_ ----------- 

Manganese: 
Ore and concentrate 


Matte, sinters, similar material 
Metal including alloys: 
Waste and scrap- - --------- 
Unwrought and semimanu- 
factures ______________ 


Platinum-group metals including alloys, 
unwrought and partly wrought 

troy ounces. - 

Silver metal including alloys, unwrought 

and partly wrought |... do- --- 

Tin metal including alloys: 
Waste and crab 
Unwrought ---------------- 


Zinc: 
Ore and concentrate 
Oxides — saanuna an a 
Metal including alloys: 


Other: 
Ores and concentrates 
Ash and residue containing nonfer- 
rous metals 
vee and sweepings of precious 
kilograms_ _ 
Oxides, hydroxides, pentoxides |... 


Metalloids -------------- 
Alkali and alkaline earth .......... 
Base metals including alloys, all 

forms ous een 


NONMETALS 


Abrasives, n. e. s.: 
Natural, rule 
Artificial corundum mm 
Dust and powder of precio a gones 


ilograms_ _ 
Grinding and polishing wheels and 
eino... 


Asbestos, rule 
Barite and wither ite 
Boron materials: 
Crude natural borates 
Oxide and acid 


9| e ———'— H9 


Nonrefractory -~ - ---------- 
Cryolite and chiolite - - - - - --- -- - -—- 
Diamond, industrial carats_ _ 
Diatomite and other infusorial earth _ _ — 
Feldspar and fluorpp ae 


See footnotes at end of table. 


1978 


46,458 
672,175 


8,014 
425 


1,762 
101 
314,082 


8,197 
36,854 


15,777 
143,987 


1979 


United 
States 


Sources, 1979 
Other (principal) 


W Kingdom 2,770; Netherlands 


United Kingdom 3,556. 

Ghana 26,650. 

NA. 

NA. 

NA. 

NA. 

von Germany 87; United Kingdom 


United Kingdom 8,649. 
United Kingdom 299,612. 
NA. 

NA. 

United Kingdom 85. 

NA. 


NA. 
NA. 


NA. 

United Kingdom 2 ait Canada 699. 
United Kingdom 1,4 

NA. 

NA. 


NA. 

United Kingdom 544. 
United Kingdom 91. 
NA. 


United Kingdom 184. 


NA. 
NA. 


NA. 
ve Kingdom 268; West Germany 
Cyprus 3,698; Canada 2,200. 
NA. 
NA. 
Belgium-Luxembourg 123,708; 
Dies a om 73,451; West Ger- 
an 
United Ri Kingdom 5,291. 
United Kingdom 26,237; Spain 5,578. 
United Kingdom 14,216; Canada 


1,594. 
United Kingdom 48,104. 


Norway 7,280. 
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Table 3.—Ireland: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 f 
, United Other (principal) 
NONMETALS —Continued 
Fertilizer materials: 
Crude: 
Phosphatic - - -- ---------- 104,728 106,400 ~~ Morocco 74,225. 
otassi cc 10 DN 
Other including mixed 11,853 1.244 NA NA. 
Manufactured: 
Nitrogenouns ----- 137,204 421,056 7,195 Belgium-Luxembourg 123,414; Ne- 
| Sr a 122,542; West Germany 
Phospha tic 154,982 162,102 75, 870 United Kingdom 30,193; Tunisia 
Potassic. - - -----------—-- 334,022 377,126 West ome ' 162, 932; f. Ger- 
Other including mixed 326,272 432,919 69,943 United Kin Kingd iuda 246.2 242. 
Ammo nia 107,565 827 NN 83 20,551; United Kingdom 
Graphite, natural 88 66 NA A. 
8 and plasterr‚ 3,981 5,185 US United Kingdom 3,744. 
J ee gate ee wear 1,964 2,781 NA NA. 
MEL materials 22,479 29,776 _. Greece 10,034; United 
1 9,589; China, mainlan a 431. 
Crude including splittings and waste 594 847 NA NA. 
Worked including agglomerated 
splittings ---------------- 31 57 NA NA. 
ents, mineral including processed 
iron oxides 1,388 NA NA NA. 
Pyrite, unroasteell en 1 NA NA. 
Ped att AAA he Sees 711,221 87,656 _. United om 63,370; West Ger- 
many 14,002. 
Sodium and potassium compounds, n.e.s.: 
Caustic sda 22,180 28,847 "m United Kingdom 27,369. 
Caustic potash |... 583 861 NA NA. | 
ash conu a 15,441 15,927 NA United Kingdom 14,749. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareoun s 2,123 1,268 NA NA. 
Slate 2. eee 88 549 555 NA NA. 
Ohle 6,333 3,049 NA NA. 
Worked: 
Slate- es 8 937 812 NA NA. 
Orig and flagstone 32 148 NA NA. 
Pa qa ͤ 8 1,239 2,663 -- Italy 2,000 
Dolomite. - - -—- -----------—- 944 1,689 NA ; 
Gravel and crushed rock... 282,429 409,501 MS United Kingdom 406,927. 
Limestone EE dimension ; 4,162 NA NA. 
goazan and quartzite ------ 65 301 NA NA. 
d excluding 5 . 126,676 177,665 — United Kingdom 99, ae Belgium- 
Luxembourg 43, 616 
Sulfur: 
Elemental: 
ColloidaalLkek 19 113 NA NA. 
Other than colloidal . ...... 8,592 534 NA NA. 
Sulfuric acid, oleum ...........- 34,678 83,832 BR SLE Kingdom 62,565; Netherlands 
LA 8 steatite soapstone, pyrophyllite .. — 1,988 2,016 __ United Kingdom 1,462. 
Jö as ee ela ee 6,233 8,058 is United Kingdom 2,696. 
Sar. "roms. and similar waste, not 
RE 2,291 2,015 NA NA. 
Oxides and hydroxides, peroxides of 
strontium, magnesium, barium .. . — 28 68 NA NA. 
Fluorine, bromine, iodine 673 513 — United Kingdom 232. 
Building materials of asphalt, asbestos 
and fiber cements, and unfired 
non metals 14,027 24,791 _. United Kingdom 17,322; Belgium- 
Luxembourg 8, 785. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 3,004 8,479 NA NA. 
Carbon black 16,494 7.762 ee nd Kingdom 7,253; Netherlands 
Coal, anthracite and bituminous in- 
cluding briquets thousand tons r 1838 1,216 220 Poland 706; United Kingdom 230. 
Coke and semicoke. ..  _~- 710,411 9,457 ae United Kingdom 7,920. | 
Hydrogen, nitrogen, oxygen, rare gases 79,360 5,747 — United Kingdom 3,174. 
Peat including briquets and litter 660 788 NA NA. 


See footnotes at end of table. 
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Table 3.—Ireland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 ; 
DR 9 Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum and refinery Hr aa 
Crude and partly refined 
thousand 42-gallon barrels_ _ 15,255 14,897 T) maudi UA 7,926; Iraq 2,365; Iran 
Refinery products: up 
Gasoline do ... 5,325 6,237 Sz De Kingdom 5,823; Netherlands 
Keros ine do— 12, 891 3,317 " United Kingdom 3, 242. 
Distillate fuel oil do____ 5,357 6,496 E United Kingdom 5,363. 
Residual fuel oil do____ 11,558 12,597 ae co pom 6, .312: France 2,148; 
an n do... 411 436 "d United Kingdem 402. 
er: 
Liquefied petroleum gas 
do- 11,275 1.553 -— United Kingdom 1,463. 
Mineral jelly and wax 
do... 22 25 i United Kingdom 18. 
Bitumen and other residues 
do— 748 690 t Mainly from the United Kingdom. 
Bituminous mixtures do . _ _ 66 61 " United Kingdom 60. 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 5,803 6,947 -- United Kingdom 6,576. 
"Revised. NA Not available. 
Including 33 tons of lignite. 
COMMODITY REVIEW 


METALS 


Aluminum.—Another strike, this time re- 
sulting in a 7-week shutdown in May and 
June, delayed construction at the new alu- 
mina plant on Aughinish Island in the 
Shannon estuary. The strike by members of 
the Irish Transport and General Workers 
Union was over negotiations on previously 
agreed bonus payments; it was only 1 of 
about 12 disputes during the previous 12 
months between the management, Alumina 
Contractors Ltd., representing the owners 
(Alcan, Billiton, and The Anaconda Compa- 
ny), and the 12 unions at the site. Cost 
estimates were consequently raised during 
the year to the $750 million? to $1 billion 
range, and the completion date was delayed 
to at least early in 1983. The plant was to 
process bauxite from Guinea and Brazil, 
largely for Alcan’s European and North 
American aluminum smelters. 

Copper.—Avoca Mines Ltd., operator of 
Ireland’s only copper mine at Avoca, Coun- 
ty Wicklow, granted Government assistance 
of £4.35 million to clear its debts and to 
reequip the mine. 

Iron and Steel.—The modernization and 
expansion program of Irish Steel Ltd. (IS), 
formerly Irish Steel Holdings Ltd., was 
delayed considerably by failure of the man- 


ufacturer in England to deliver the new 
rolling mill on time. The plant, scheduled 
for commissioning in June, was now ex- 
pected to be operational early in 1981. 

In addition to the Ferrco-designed rolling 
mill, which was to produce sections up to 8 
by 5-1/2 inches, new equipment included a 
three-strand Concast bloom caster, which 
started up in October, and a 90-ton Taglia- 
ferri arc furnace, which began operating 
early in 1981. 

IS suffered a loss of £6.4 million in the 
financial year to June 30, 1980, partly 
because of delays in commissioning the new 
plant and partly because of a somnolent 
market, according to IS’s chairman. Output 
reached only 59,000 tons, with strong price 
competition from imports, compared with a 
nominal capacity of 150,000 tons per year, 
and a capacity of 300,000 tons per year after 
expansion is completed. 

Lead-Zinc.—The Tynagh Mine, the origi- 
nal major lead-zinc producer in Ireland, 
which started up in 1965, was closed at the 
end of July. Modifications, however, were 
made in the surface plant for treating a 
stockpile of about 110,000 tons of ore, aver- 
aging about 7.5 ounces of silver per ton. 
Tynagh had been operated by Northgate 
Exporation and Development Ltd., of Toron- 
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to, Canada. 

The application by Bula Ltd. for permis- 
sion to mine its deposit near Navan, in 
County Meath, was rejected by the National 
Planning Appeals Board early in 1981, on 
the grounds that the opencast mine propos- 
ed was too close to residential properties 
and would pose polluton problems. An un- 
derground operation was being considered. 

Tara Exploraton and Development Co. 
Ltd., at Navan, which attained almost full 
production by the beginning of the year, 
was just breaking even financially, because 
of a steep rise in operating costs, high 
interest rates, and a decline in metal prices. 
Profit for the year was only $108,000, com- 
pared with $9.05 million in 1979. Production 
of zinc in concentrates was 191,641 tons, and 
production of lead in concentrates was 
30,000 tons. Capital investment, in view of 
the company’s financial difficulties, was 
being limited to about $3 million per year, 
chiefly for the maintenance of long-term 
term production. 

Plans to build a zinc smelter at Bally- 
longford, on the Shannon estuary, in west- 
ern Ireland, were reportedly scrapped by 
the Irish Government in view of low zinc 
prices and rising construction costs. 


NONMETALS 


Barite.—The Glencarbury barite mine of 


Sligo Bay Barytes Ltd., a subsidiary of Imco 


Inc. (Halliburton) of the United States, at 
Ballintrillick (Ballaghnatrillick), County 
Sligo, ceased producton early in the year, 
apparently because of the low contract price 
of barite for North Sea drilling operations. 
The other major mines, Dresser Magcobar's 
Silvermines (about 270,000 tons per year), 
Milchem Inc.’s operations at the defunct 
Tynagh lead-zinc mine (60,000 tons per 
year) and the recently reopened Lady's 
Well Mine near Clonakilty, County Cork 
(50,000 tons per year), continued in oper- 
ation. 

Diamond.—The General Electric Co. (GE) 
of the United States announced that it had 
chosen Dublin as the locaton of a new 
industrial diamond plant, having been per- 
suaded to change from its original choice, 
Livingston New Town in Scotland, by a 
direct grant of £17 million from the Irish 
Industrial Development Authority and by 
various tax concessions on its export profits. 
The factory, already under construction, 
was expected to create about 500 new jobs 
over the next 5 years. 

The plant will be the second of its type in 
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Ireland. The first, established by De Beers 
Ltd. of South Africa, in the early 1960's, is 
Ultra High Pressure Units (Ireland) Ltd., 
near the Shannon Airport. The new plant 
should increase GE's share of the estimated 
present world market of 100 million carats 
annually to almost equal that of De Beers. 
Nitrogen.—The 366,000-ton-per-year (ni- 
trogen content) ammonia plant near Cork, 
completed in 1979 for Nitrigin Eireann 
Teoranta (NET), the state-owned fertilizer 
company, ran into difficulties soon after 
commissioning. Profit on imports of ammo- 
nia was £5 million, but, overall, there was a 
loss of about £12 million, due to last-minute 
delays, a prolonged strike by employees 
early in 1980, and high financing costs. 


MINERAL FUELS 


Ireland supplied close to 20% of its total 
energy requirements from indigenous 
sources in 1980. The traditional and still 
important fuel was peat, which generated 
about one-quarter of the electricity used; 
hydropower also contributed to some ex- 
tent, and there was a small production of 
coal. The construction of a nuclear power- 
plant at Carnsore Point, the extreme south- 
east point of Ireland, was still under discus- 
sion. i 

In January, a new Department of Energy 
was set up within the Irish Government, 
which assumed the responsibilities for for- 
mulation of an energy policy, formerly un- 
der the Department of Industry, Commerce, 
and Energy. A separate division dealing 
solely with energy conservation was set up 
within the department. 

Coal.—The new Kealy Mine in the Coun- 
ty Tipperary Coalfield (presumably in the 
Slieve Ardagh region) was expected to reach 
its planned output of 50,000 tons per year. A 
second mine in the Leinster (Castlecomer) 
Field nearby was opened. Coal in this area 
is anthracitic. In the Connaught semibitu- 
minous coalfield at Arigna, expansion was 
also under way on the local high-ash coals. 
It was estimated that a 25-year supply of 
coal is available there, and a 40-megawatt 
powerplant was being built to test fluidized 
bed combustion. 

Natural Gas.—Production of the Kinsale 
Head Gasfield off the southern coast 
reached the planned rate of 125 million 
cubic feet per day during the year. Produc- 
tion from the field, which has reserves of 
over 1 trillion cubic feet, is sold to the state- 
owned Bord Gais Eireann, which in turn 
sells it the semi-state Electricity Supply 
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Board for electricity generation in the Cork 
area (69 million cubic feet per day), to NET 
for ammonia production near Cork (52 mil- 
lion cubic feet per day) and to the Cork Gas 
Co. for local use (4 million cubic feet per 
day). 

The Irish Government was studying the 
feasibility of building a gasline to introduce 
Kinsale natural gas to the Dublin City gas 
system, which was currently supplied with 
expensive naphtha-based town gas. In addi- 
tion to an 18-inch, 140-mile pipeline from 
Cork to Dublin, branches were being consid- 
ered to other cities in Ireland, including 
Belfast in Northern Ireland. The pipeline 
was expected to cost £70 million to £100 
million, and another £70 million would be 
required for improvements and extensions 
in the Dublin distribution system. 

Peat.—The European Investment Bank, 
the long-term finance institution of the 
European Economic Commmunity, granted 
a loan of 4.5 million units of account (about 
£3 million or $6 million) to the Bord na 
Mona (Peat Board) to help develop the 
production of peat for fuel. The loan will go 
toward the sum needed (about 20 million 
pounds) to develop 7,000 acres of bogland in 
central Ireland, plus the construction of a 
factory at Littleton, County Tipperary, to 
convert the peat into briquettes at the rate 
of 130,000 tons of product annually by 1984. 

Petroleum.—The Irish Energy Minister, 
reacting to press reports, said reserves in 
the British Petroleum (BP) discovery off- 
shore in the Porcupine Basin, made in 1979, 
were not as high as rumored and most 
likely would be in the region of 100 million 
barrels. The site is in very deep water (1,200 
to 1,400 feet) and rather rough seas, about 
100 miles off the southwest coast. 

BP confirmed in September the comple- 
tion of a second successful well, 26/28-2, 
toward the complex western edge of the 
same structure as that tested in 1979 by its 
discovery well, 26/28-1. The second well, in 
1,230 feet of water, flowed 39° to 41° API oil 
at rates of 1,120 and 370 barrels per day 
from two separate intervals. The earlier 
well had tested at rates of between 3,093 
and 579 barrels per day. In addition to BP 
(38.5% of the equity), the group included 
Aran Energy (16.7%), Amerada Hess Corp. 
(20.0%), and Getty Oil International (Irel- 
and) Ltd. (10.0%); the remainder of the 
equity was held by a group comprising 
Phillips Petroleum Co. (55%), Fina (35%), 
and Century Power and Light of Ireland 
(10%). 
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Phillips Petroleum was also continuing 
drilling in its area of the Porcupine Basin, 
where its original discovery was made, also 
in 1979, and the Elf Aquitaine group intend- 
ed to test the western edge of the Porcupine 
Trough as well. 

The Irish Government in November 
announced a second round of offshore petro- 
leum licensing. For the previous 5 years, 
applications for exploration licenses had 
been accepted on an “open door" basis. The 
new policy was adopted to attract new 
companies and encourage greater competi- ` 
tion, and hence more favorable terms for 
Ireland. 

Under terms of the second round, bids 
were invited on 108 blocks in 5 areas. Forty- 
six are in the deeper part of the Porcupine 
Basin; 45 are in the Celtic Sea, south of 
Ireland, where the only producing field, the 
Kinsale Head Gasfield, is located; 6 are in 
the Donegal Basin northwest of Ireland; 4 
are in the Kish Basin east of Dublin; and 
the remaining 7 blocks are in the Slyne 
Trough, a new area northeast of the Porcu- 
pine Basin and off the Mayo coast. Applica- 
tions were to be accepted from November 
16, 1981, to January 29, 1982. Awards were 
promised for early 1982. 

The Government's fledgling Irish Nation- 
al Petroleum Corp., which was established 
in 1979, concluded two Government-to- 
Government contracts for the supply of 
petroleum from the Middle East. The first, 
with the Iraqi National Oil Co. late in 1979, 
was for 10,000 barrels per day; this subse- 
quently became inactive because of the 
Iraq-Iran war. The second contract, for a 
similar amount from Saudi Arabia, started 
late in 1980. Each of these contracts would 
supply about 8% of Ireland's current con- 
sumption (122,000 barrels per day). Oil from 
both contracts was being refined in the 
United Kingdom because Ireland's one re- 
finery could not handle additional supplies. 

Uranium.—Munster Base Metals Ltd., a 
subsidiary of Anglo United Development 
Corp. Ltd. of Canada, continued to obtain 
good results in the exploration being car- 
ried out in the Fintown area of central 
Donegal. Drilling increased the known 
strike length to more than 520 meters, and 
additional drilling was to be undertaken on 
2 targets to the east which showed strong 
induced polarization responses. 


Physical scientist, Branch of Foreign Data. 
? Average exchange rate at yearend was Irish pound (£) 
1£=US$1.92. 


The Mineral Industry of Israel 


By Suzann C. Ambrosio! 


Israel’s mineral industry, consisting pri- 
marily of nonmetal chemicals, cement, fer- 
tilizer, and polished diamonds, continued to 
be highly export oriented. Israel Chemicals 
Ltd. (ICL), the Government holding compa- 
ny for all nonmetal mineral production, 
estimated the 1980 sales value of the potash, 
phosphate rock, bromine, and periclase at 
$225 million.? The overall economy grew at 
the projected rate of 4.2% with the total 
gross national product (GNP) estimated at 
$17 billion. Israel's chemical and fertilizer 
products, approximately 1.5% of the GNP, 
contributed 12% of total foreign export 
sales. Nearly 40% by weight of the world 
production of gem-quality diamonds were 
polished in Israel. The total value of dia- 
mond sales was approximately $1.6 billion. 
Diamond sales represent 1095 of GNP and 
contributed 32% of export sales. 

Despite the growth in some sectors of the 
economy, there was an increase in the 
number of unemployed and a continued 
spiral in inflation pressure causing a de- 
cline in domestic demand of products and a 
diminution overall in investments. The job- 
less rate during the first half of 1980 was 
4.4% as compared with 2.8% in 1979. The 
unemployed tended to move into those de- 
veloping areas where sophisticated technol- 
ogy and other production-oriented indus- 
tries were expanding. Over 50% of those 
hired during the second half of 1980 were 
absorbed by these export industries.? Infla- 
tion was estimated at 133% in 1980 and 
continued to be driven up by the increases 
in oil import bills. 

Economic policies implemented during 
1980 included monetary and fiscal policy 
restraints and currency devaluation. The 
Israeli pound was renamed the shekel in 
February; 1 shekel equaled 10 Israeli 
pounds. The shekel was devalued in 1980 for 
a total reduction of 114% against the dollar 


and 106% against a basket of curren- 
cies belonging to Israel’s major trading 
partners.“ The Bank of Israel's policy 
attempted to keep devaluation equal to the 
differences between the domestic rate of 
inflation and inflation "imported" from 
abroad. Other Government financial poli- 
cies focused on reducing the Government 
budget, revising the linkage system through 
a possible wage and price freeze, and 
promoting export industries. 

There was a significant improvement in 
Israel’s 1980 trade balance, primarily owing 
to increased export earnings and diminish- 
ed growth of import expenditures (other 
than oil). Total exports grew 6% in real 
terms during 1980. The trend to support 
export industries through various credit 
incentives continued to increase. An import 
deposit scheme was in effect during 1980 
that required a 10% import deposit where 
customs duties were required. The trade 
deficit declined 13% over that of the previ- 
ous year to approximately $2.6 billion. 

Exports of mineral, chemical, and metal 
industries exceeded the value from the food 
and textile industries for the first time. The 
change in export composition signifies the 
shift from light to heavy industries. The 
greatest growth in export revenues was 
attributed to the nearly 80% growth in 
nonmetallic products. Phosphate rock, pot- 
ash, and polished diamond export revenues 
surpassed all other industrial products. 

The country’s transportation situation 
improved since the signing of the 1979 peace 
treaty with Egypt. The Suez Canal has been 
open to traffic from the Israeli Red Sea port 
of Eilat. Mine transport costs have declin- 
ed owing to the elimination of lengthy 
trucking of products to Israel’s Mediterra- 
nean ports. A new export depot at the cargo 
terminal at Ben-Gurion International Air- 
port was inaugurated in September 1980. 
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Improvements in transportation and water 
facilities were planned for Samaria, other 
west bank development areas, and the east- 
ern Negev. Construction on the east section 
of the Israel-Samaria road began in Novem- 
ber in an effort to strengthen commerce 
between the settlements and the rest of the 
country. Work on the Negev water pipeline 
was renewed in 1980 after a 4-year work 
stoppage. The pipeline capacity was design- 
ed to reach 7,600 cubic meters per hour and 
was expected to facilitate increased water 
supplies to Beersheba. 

Oil consumption remained stable at 
approximately 8 million tons during 1980. 
Israel is 98% dependent on oil for energy 
requirements and spends approximately 
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15% of GNP on petroleum imports. Steadily 
increasing oil expenditures and decreasing 
accessibility to markets have induced re- 
search and applications of alternative 
energy sources. The development of the 
Mediterranean-Dead Sea linkage in addi- 
tion to coal, solar, and nuclear alternatives 
were among Israel's major national priori- 
ties. Near-term projects included the in- 
creased use of coal power and exploitation 
of Israeli-occupied oil and gasfields. Long- 
range projects, including hydroelectric, so- 
lar, and oil shale proposals, have been 
initiated through feasibility studies and pi- 
lot plants. A discovery of oil shale in the 
southern Negev nearly doubled known re- 
serves to 4 billion tons. | 


PRODUCTION AND TRADE 


Nonmetals continued to dominate Israel's 
mineral production. Expansion of the sec- 
tor's production capacity and export poten- 
tial was expected to continue to offset the 
high costs of importing required fuels and 
metals. Because Negev phosphate rock and 
Dead Sea potash and bromine production 
have grown to near capacity over the past 4 
years, ICL targeted $65 million per year 
over the next 4 years for various expansion 
projects. ICL invested in transportation 
facilities and has subsequently focused on 
improving marketing infrastructure for 
chemical and fertilizer products. 

The value of Israels mineral exports 
showed marked increases in 1980. Mining, 
quarrying, and nonmetallic mineral prod- 
ucts (excluding diamonds) increased 48.5% 
to approximately $156 million. Chemicals, 
rubber, and plastics grew 36.5% to approx- 
imately $757 million. Of total industrial 
exports (less diamonds), the shares of the 
two sectors, (1) mining, quarrying, and non- 
metallic mineral products and (2) chemi- 
cals, rubber, and plastics, remained rela- 
tively stable at 5% and 27%, respectively.’ 
Diamond export values increased to approx- 
imately $1.4 billion. Reported uncut and 
polished diamond imports grew by 11% 
(carats) and 43% (dollar value), and exports 
increased by 8% (carats) and 22% (dollar 
value). 

Although growth in the diamond export 
industry was reported during 1980, the 
published figures included large quantities 


of stones that were exported on consign- 
ment. It is doubtful whether many of these 
diamonds sold, since the world demand for 
diamonds has dramatically declined over 
the past 2 years. Israel's diamond industry 
was estimated to be set back by 10 years. By 
yearend 1980, nearly 40% of the workshops 
closed operations and approximately one- 
half of the 17,000 workers were let go. The 
major problem facing the industry was 
reducing supplies of rough diamonds for 
investments and polished diamonds that 
were hard to sell. The total debt of the 
industry to Israeli banks reached $1.2 bil- 
lion in 1980. 

Israel’s balance of trade with the Europe- 
an Economic Community (EEC) was favor- 
able in 1980. Exports to the EEC increased 
45% overall; Italy’s purchases increased 
100% and France, Netherlands, and Feder- 
al Republic of Germany imports increased 
by 50%. The growth was indicative of the 
increase in both the volume of Israeli ex- 
ports and the variety of exported products. 
Israel has maintained relatively small trade 
relationships with Eastern Europe and Afri- 
ca. However, exports to Africa increased 
66% in 1980. Less than 1% of South Africa’s 
trade was shared by Israel, although Israel 
imports most of the uncut diamonds pro- 
duced in the Republic of South Africa. 
Israel exported mostly fertilizers, chemi- 
cals, construction, materials and electrical 
equipment to Africa in return for metals, 
iron, steel products, and mineral fuels. 


THE MINERAL INDUSTRY OF ISRAEL 


The balance of United States-Israeli trade 
remained fairly constant over the past 2 
years. Israeli exports in 1979 were approx- 
imately $750 million and imports were $1.5 
billion. Imports of capital equipment 
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exceeded agricultural purchases for the 
first time. The emphasis on expanding Is- 
raeli export industries was reflected by a 
45% increase in the purchase of machinery 
and equipment. 


Table 1.—Israel: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979P 1980* 
METALS 
Copper, c cement eae Cu)? 
e ß 3,300 E AN o 800 
Metal contet]t?ketntkt᷑tt 2,500 ia aE 8 600 
Iron and steel:* 
CCC (3) (3) (3) (3) oe 
Güsse. ð ĩͤ 170,000 772,000 194,000 1107, 000 107,000 
NONMETALS 
Barite (60% BaSO0. ~~~ ~~ 2222-2 NN M ee 500 500 
Bromine: 
Elemental... 2-22 „ 20,900 31,500 34,550 45,813 50,000 
Compoundsssssssss 10,300 20,350 23,550 32,387 32,500 
Cement, "hydraulic Eu E T E thousand tons 1,999 1,964 1,996 1,920 42,088 
Clays 
Flint clay on rau. aa ee fu ge 70,000 30,500 33,656 17,690 18,000 
Metabentonite_______________________ 15,000 ,000 6,952 6,287 6,000 
FF!!! et nh et pe 10,000 5,500 6,350 22,317 20,000 
Ge. 4, 000 1,000 11,450 19,686 20,000 
Oy UN ac 8 165,000 165,000 65, 000 65,771 66,000 
Lime: cé cec 0 :wmt . Ne gel ae 200, 000 102, 000 124, 000 112,490 112,000 
Nitrogen: N content of ammonia |... e64, 000 68,500 67,700 68,500 454, 800 
Phosphate rock, beneficiated _ _ _ _ _ thousand tons 639 1,227 1,725 2,216 42,610 
Potash, KzO equivalenntt do- 680 707 695 730 4797 
Salt, marketed (mainly marine)- - - - ----------—- 86,561 €100,000 121,560 107,352 110,000 
Glass 111111 Se S a utar 84,000 83,500 86,864 71,033 78,000 
Other (for building industry) 
thousand cubic meters 4,500 4,983 8,705 3,787 3,900 
Sodium and potassium compounds: Caustic soda_ _ _ _ _ 24,009 26,836 21,626 26,400 34,286 
tone: 
Dimension, marble _____________--_-_-~- 16,000 22,000 *24,000 31,000 31,000 
8 N FFF thousand cubic meters 13,000 NA NA 12,103 12,000 
ulfur: 
Byproduct from petroleum. - - ------------- 10,000 10,000 10,000 10,000 10,000 
Sulfuric acid thousand tons 208 198 183 226 200 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural, marketed... million cubic feet. 2.055 2,010 2,016 *2,000 1,200 
// uie Ed ea thousand tons 20 20 . 20 18 20 
Petroleum: 
Crude: 
From Israel proper 
thousand 42-gallon barrels. _ 262 198 177 150 140 
From occupied Sinai Peninsula _ _ _ _ _ do- 6 os 6,200 10,800 12,500 
Refinery products: 
Gasolinaeasas do- 7,999 6,375 6,515 6,700 NA 
Jet fuel. o Ru eee sees do... 4,521 
} 5,619 5,663 5,900 NA 
Keros ine do— 1,893 
Distillate fuel olli do— 13,136 8,012 6,555 7,000 NA 
Residual fuel oil ____~ ~~ ________ do. _ — _ 20,014 28,944 31,594 30,000 NA 
Lubricants- - is do- 262 NA NA NA NA 
G˙ ea et eee do... 8,371 2,838 2,565 2,800 NA 
Refinery fuel and losses do- 2,133 2,158 1, 050 2,200 NA 
Total uus Ee St do- 53,329 53,946 53,942 54, 600 NA 
Estimated. Preliminary. Revised. NA Not available. 


2Table includes data available through qune 24, 1981. 


n addition to the commodities listed, Israel reportedly has the capacity to produce 71 tons of UsOs per year, but 
official data are not reported and available information is inadequate to make reliable estimates of actual output levels. 


3Revised to none. 
*Reported figure. 
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Table 2.—Israel: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodity 1978 1979 
1 Other (principal) 
METALS 
Aluminum metal including alloys, all forms? — . _ — — 16,870 14,675 2,926 West Germany 2,817; 
Netherlands 2,368; Italy 
1,021. 
Copper: 
pper cement value, thousands. — 1822 338 se Singapor $29; West Ger- 
Matte? — ou s lud e im eed i de ie 148 67 TS Wan ban 29; Nether- 
Meer 19; Spain 19. 
Metal 5 alloys: 
J K): 8 2,223 43,130 21 Belgium-Luxembourg 
1,300; Netherlands ido 568; 
Switzerland 521; Spain 
Unwrought and semimanufactures? __ _ _ 8,410 3.265 2.566 Netherlands 390; West 
Germany 214 
Gold metal including alloys, unworked or partly 
worked! value, thousands. .. $233 $3,868 $6 West Germany $3,341; 
United Kingdom $460. 
Iron and 1 
Iron pyrites — - - --—------------------ za 5 _. Italy 3; West Germany 2. 
Metal 8 alloys, all forms 18.519 21.757 838 West Germany 9, 685; 
Greece 2,4 ; Be ium- 
Luxembourg 2, 
United Kingdom 2 177. 
Lead metal including alloys, all form 372 529 bz, "um um-Luxembourg 188; 
est Germany 89. 
Magnesium metal including alloys, all forms 
value, thousands. — $41 $21 -- West : United Hi $10; way 
ni om 
Nickel metal including alloys, all form 48 63 6 ni m 
‘Netherlands 18. 
Silver metal including alloys, unworked or partly 
worked |... LL „4 value, thousands $64 $733 _- All to West Germany. 
Tin metal including alloys, all forms do— $12 $3 = All to 
Tungsten metal including alloys, all forms do— 81.021 $3,542 $2,052 Italy ; United 
$5 $593; Switzerland 
Zinc metal including alloys, all forms / / 1.293 3,067 nee $ 2,689; Republic of 
T * South Africa 145. 
er: 
Ash and residue containing nonferrous metals 1476 8.264 7,826 Spain 227; Austria 108; 
Belgium-Luxembourg 
Base metals including alloys, all forms 
value, thousands. .. $229 $265 $263 Cyprus $2. 
NONMETALS 
Abrasives, natural, n.e.s.: Grinding and polishing 
wheels and stones do_ ___ $524 $558 $285 Canada $119; France $39; 
Belgium-Luxembourg 
Barite and witherite_ - - - - -------------—-—- 708 82 x Republic of South Africa 
2; Ethiopia 10. 
Cement, white value, thousands $6 8 
say pad clay products (including all refractory 
ric 
Crude clays, n. es 112,863 5,384 —— All to Netherlands. 
ucts: 
Refractory (including nonclay bricks). _ _ — 3,088 2,886 one West Germany 1,608; 
Greece 506; Nigeria 161; 
Turkey 161. 
Nonrefractory — — — — — — value, thousands $501 $438 $18 one 1; Singapore 
Diamond, gem, not set or strung® l 
thousand carats_ _ 12,570 2, 300 789 Hong Kong 323; a 


See footnotes at end of table. 


Luxembou 
Switzerland 224. 
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Table 2.—Israel: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Fertilizer materials: 
Crude: 
Phosphatic______._______._____ _ 


Manufactured: 
Nitroge nous 


Phosphatic 2 


Precious and semiprecious stones, except diamond 
value, thousands 


Sulfur: 
Elemental, all forms value, thousands 
Sulfuric acililkkkkkk 2-- 
Other nonmetals, n. e. s.: 
ud value, thousands 
Oxides and hydroxides of magnesium ä 
Uc c 


Building materials of asphalt, asbestos and fiber 
cement, and unfired nonmetals, n. es.!“ 


MINERAL FUELS AND RELATED MATERIALS 
Carbon black ______~_______~____-______ 


Hydrogen, helium, rare gases value, thousands 


TRevised. NA Not available. 


1978 


1452, 485 
5,764 


12, 468 
1371, 487 


$978 
T58 145 

336 
20,948 


$21,640 
3,136 


T9 121 


$10 
269 


782 
876 


1979 


691 
219,093 


81.822 
57,134 
14152 
71 
9,183 


$34,147 
185 


5 
1811 
9,351 

$12 
$9,582 


1,053 


1,987 
$109 


United 
States 


2.100 
$12,726 


26 


97 


Destinations, 1979 


Other (principal) 


Italy 174,288; Norway 
145,383; France 93,892. 

West Germany 8,787; 
„ 
3,379. 


Spain 109; Italy 108; Re- 
public of South Africa 36. 
Netherlands 79,124; 


16,000; Africa 9,978. 
All to Abos 
Austria 5,392; United 
ingdom 1,250. 
Switzerland $8,314; West 
N $3,279. 
Asia 96; West Germany 59. 
All to Turkey. 


West Germany 1,029; 
Greece 635. 


Turkey 6,184; Switzerland 
3,041. 


All to West Germany. 


Austria $5,242; West Ger- 
many $3,066. 


NETIA 1,009; Cameroon 


Kenya 775; Yugoslavia 675; 
Ethiopia 212. 

United ogrom $85; 
France $12. 


1Data may be incomplete. Unless otherwise specified, the annual figures represent the sums of data for all countries for 


which a quantit 


figure is provided in official Israeli trade returns. Additional quantities may have been exported to 


other countries for which only a value figure is provided. In some cases, where it is clear that a significant portion was 
exported for which no quantity figure was provided, the value figure has 


“Totals exclude quantities valued at $8,000 in 1978 and $2,000 in 1979. 


“Excludes quantity valued at $5,000. 


STotals exclude quantities valued at $195,000 in 1978 and $189,000 in 1979. 
Totals exclude quantities valued at $8,932,000 in 1978 and $5,373,000 in 1979. 


"Totals exclude quantities valued at $77,000 in 1978 and $259,000 in 1979. 


Totals exclude quantities valued at $114,000 in 1978 and $266,000 in 1979. 


9Totals exclude quantities valued at $166,921,000 in 1978 and $77,272,000 in 1979. 


10Totals exclude quantities valued at $237,000 in 1978 and $13,000 in 1979. 
I1 Totals exclude quantities valued at $2,010,000 in 1978 and $82,000 in 1979. 


12Totals exclude quantities valued at $10,476,000 in 1978 and $24,946,000 in 1979. 
18Totals exclude quantities valued at $50,132,000 in 1978 and $72,910,000 (of which $21,203,000 was to the United 


States) in 1979. 


14Valued at $28,000, of which $15,000 was to Finland and $13,000 was to Italy. 


15Totals exclude quantities valued at $4,000 in 1978 and $165,000 in 1979. 


16Totals exclude quantities valued at $25,000 in 1978 and $127,000 in 1979. 
17Totals exclude quantities valued at $291,000 in 1978 and $15,000 in 1979. 


P n given in a footnote. 
otals exclude quantities valued at $6,371,000 in 1978 and $8,490,000 in 1979. 
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Table 3.—Israel: Imports of mineral commodities 


Commodity 
METALS 
Aluminum: 
Bauxite and concentrate 


Oxide and hydroxide -- 
Metal including alloys, all forms 
Cadmium metal including alloys, all forms 
ou oxide, hydroxide, trioxide . _ _ 
Copper metal including alloys, all forms 
Gold metal, unworked or partly worked 
troy ounces. . 
Iron and steel metal: 
STAP M —— P ÓS 


Bars, rods, angles, shapes, sections 
Universals, plates, sheets 


Hoop and strip - - ----------—- 
Raia and accessories 
Tubes. pipes, fitting 

Lead: 
ö;—⁶³ . es 
Maeno includin ing alloys, all forms 
Magnesium me including alloys, all 
PPV ³² aL 8 
Manganese oxide s 
Mercury th poun flasks. _ 
ing alloys, all 


oe metal inclu 
Nickel metal including alloys, all forms. = 
Platinum-group me ncuding alloys, 
all form ounces. - 
Silver metal including alloys, „ all P 
Tin metal including alloys, all form 
Titanium oxides... s 
zungsten metal including alloys, all forms 
inc: 
Oxid@ eR 
Metal including alloys, all forms 
Other: 
Ores and concentrates, n.e.s_ _ __ _ _ _ 
Oxides, yore peroxides of met- 


als, n 
Metals including alloys, all forms, n.e.s 
NONMETALS 


Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, etc 
Corundum, artificial __-_________ 
Dust and powder of precious and semi- 
precious stones 
Grinding and polishing wheels and 


Cement. so i ĩðͤ 8 
Ch 


Clays and clay products (including all re- 
fractory brick): 
Crude clays: Andalusite, kyanite, etc _ 
Products: 


See footnotes at end of table. 


Quantity 
(metric tons unless 
otherwise specified) 
1978! 1979 
806 1,606 
107 983 
52,835 34,067 
2 NA 
NA 14 
16,986 28,047 
1,672 58,061 
11,741 20,501 
1, 15,656 
64,262 64,396 
3,803 5,130 
2,234 2,795 
3,214 3,473 
41 30 
8,108 13,160 
4, 103 6,725 
649 362 
2,945 2,939 
27 170 
NA NA 
87 290 
NA NA 
100 144 
NA 6,173 
1,818,090 537,463 
19 35 
127 1,690 
67 777 
46 280 
8,138 6,642 
57 245 
NA 61 
69 
39 76 
140 120 
NA NA 
NA NA 
4,879 28,317 
N N 
aa 261,457 
9,587 22,640 
1,008 1,630 
NA NA 


Of reported quantity 
1978! 1979 
$229 $504 
805 885 
63,567 68,526 
12 NA 
NA 262 
38,149 46,536 
8,681 82,589 
1,154 4,755 
1,685 5,324 
16,475 22,526 
14,679 18,321 
0,399 11,171 
8,103 10,489 
253 1,141 
10,778 16,160 
14,615 503 
860 773 
2,401 3,676 
159 1.630 
NA NA 
28 140 
NA NA 
1.642 3,138 
NA 1,332 
4,472 8,202 
1,239 2,002 
1,955 4,818 
3,294 15,322 
751 1,062 
4,817 6,164 
183 489 
NA 1,008 
66 3,482 
65 145 
242 217 
NA NA 
NA NA 
5,392 8,763 
NA NA 
127 
10,756 25,124 
234 402 
2,622 3,202 
1,744 2,964 
NA NA 


Value, thousands 


Of additional 
unreported quantity 
1978! 1979 
$102 m 
64 $32 
1,952 571 
46 208 
187 11 
1,542 1,441 
52,648 3,401 
"m 22 
549 570 
1,787 528 
585 189 
1,424 1,972 
1,181 544 
374 1,441 
1,172 319 
4,814 5,089 
25 e 
60 119 
1,225 76 
310 381 
10 29 
261 131 
869 605 
745 "E 
1,307 239 
304 425 
1,076 248 
13,154 55 
31 12 
190 495 
113 148 
970 120 
2,218 647 
107 25 
23 un 
6 31 
1,574 1,920 
61 a 
135 

40 40 
353 MEN 
14 23 
4 98 
400 446 
8,317 11,851 
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Table 3.—Israel: Imports of mineral commodities —Continued 


Value, thousands 


Quantity Of additional 
Commodity (metric tons unless Of reported quantity ira pa 
otherwise specified) unreported quantity 
1978! 1979 1978! 1979 1978! 1979 
NONMETALS —Continued 
Diamond: ) 
Gem, not set or ou 
ousand carats_ _ 8,691 5,712 1,822,839 1,011,394 330 319 
Industrial do- 3,046 2,068 13,472 8,429 aoe ecu 
Diatomite and other infusorial earth ..... 89 191 491 844 66 15 
8 and fluorspao „ 227 365 60 166 119 on 
Fertilizer materials, manufactured: 
Nitrogenouss _ 60 660 73 954 999 1,391 
Other including mixed 4 5 10 15 809 121 
Graphite, natural 17 3 16 77 68 
Gypsum and plasterr s 186 131 120 99 "ne 65 
esite _-----------------—- 1,458 2,097 574 565 28 58 
J.öÜwł.Ü!0w EE eh 4 102 69 96 55 13 
Pigments, mineral including processed 
iron oxide 155 555 564 762 77 ae 
ious and semiprecious stones except 
diamond: 
Natural „ NA NA NA NA 19,798 27,241 
Manufactured including synthetic _ _ _ NA NA NA NA 146 202 
Salt oen yt iE 2,115 9,212 729 901 67 54 
Sodium and potassium compounds, n.es _ 177 10,708 147 1,539 353 446 
Stone and sand and gravel: 
Dimension stone: 
Crude and partly worked 1,595 1,223 1,315 953 337 717 
Worked —— eee NA NA NA NA 8,500 8,654 
Dolomite, chiefly refractory grade 18 ae 10 nafs Me i 
Gravel and crushed rock 29,001 42,466 1,783 2,576 macs ERO 
Quartz and quartzite ----- 104 97 53 64 ON -— 
Ens excluding metal- bearing 38 52 59 61 11 58 
ur: 
Elemental, all form 25,890 50,693 2,789 7,515 1,174 1 
Sulfuric acid - - --- ----------- 6,167 152 1,244 115 137 8 
Talc, steatite, soapstone, pyrophyllite 120 655 167 433 157 a 
Other nonmetals, n. e. s.: 
% ˙ AA s 17 10 102 56 226 288 
Oxides and hydroxides of magnesium, 
strontium, barium ___________ 9 11 82 102 58 17 
Bromine, iodine, fluorine__ _ — — _ — — — NA NA NA NA 41 51 


ie M e of asphalt, asbestos 
r cements, and unfired 
arua 863 22 1,516 49 1,094 261 630 


MINERAL FUELS AND RELATED 
MATERIALS 


Carbon black 126 467 896 2,506 113 ro 
Coal, all grades, including briquets- _ _ _ _ 305 244 167 142 140 99 
Coke and semicoke ______________ 12 1,129 55 503 208 8 
Gas, hydrocarbon, natural 2,311 1,939 575 473 1 dos 
Peat including peat briquets and litter .. 154 208 50 432 406 56 
Hydrogen and rare gases ———— - 5 2,200 123 389 769 146 
Petroleum:* 
Crude and partly refined 
thousand 42-gallon barrels. _ 59,058 NA NA NA ENS Lu 
Refinery products, unspecified 
do... 23 NA NA NA ss E 
Mineral tar and other coal-, petroleum-, or 
gas-derived crude chemicals 589 149 249 235 36 804 


“Estimated. NA Not available. 


1Many entries have been revised from those shown in the previous edition of this chapter on the basis of revisions 
published i in official Israeli trade returns for 1979. 
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COMMODITY REVIEW 


METALS 


Copper.—Timna copper mines, just north 
of Eilat in the Negev Desert, had approxi- 
mately 21 million tons of proven copper ore 
reserves. Owing to depressed world copper 
prices, the mines were closed from March 
1976 until October 1980. The decision to 
reopen the mines was based in part on 
increased world copper demands, rising 
prices, and new extraction technologies. 
Timna researchers have proposed an ex- 
traction method that will produce various 
copper and manganese chemicals from the 
ore. Cement copper in the form of precipi- 
tates will still be produced but at lower 
output levels. Peak production of cement 
copper was 10,000 tons in 1975, and renewed 
levels were expected to reach 4,000 tons. 

Magnesium Compounds.—Dead Sea Per- 
iclase Ltd. (DSP), jointly owned by Israel 
Chemicals (71.5%) and General Refractors 
(U.S.-owned Austrian company), produced 
periclase, a form of refractory magnesia. 
Residual Dead Sea brines were processed 
for the production of 99.4% pure magne- 
sium oxide and hydrochloric acid. All of the 
manufactured periclase was exported to 
Europe. The hydrochloric acid was sold to 
Negev Phosphates and used in the produc- 
tion of phosphoric acid. Magnesium com- 
pounds production in 1979-80 was near full 
capacity of 50,000 tons. Recent increases in 
periclase prices and wider market applica- 
tions encouraged DSP to expand produc- 
tion. DSP reported plans to increase produc- 
tion by 15% over the next 5 years. 


NONMETALS 


Bromine.—The Dead Sea Bromine (DSB) 
group, a subsidiary of Dead Sea Works 
(DSW), was composed of Dead Sea Bromine 
Co. Ltd. (DBC), Bromine Compounds Ltd. 
(BCL), Eurobrom B.V., and Broomchemie 
B.V., Netherlands. The company estimated 
reserves of 1 billion tons of recoverable 
Dead Sea bromide salts. Elemental bromine 
was extracted from Dead Sea brines at 
DSW’s Sedom plant. Roughly one-third of 
the bromine was sent for processing in the 
Netherlands, and two-thirds was locally 
processed at the Beersheba and Ramat 
Hovev plants. 

DSB was the world's largest single export- 
er of bromine compounds and was second 
only to the United States in production. 


DSB's extraction plant was projected to 
increase current capacity of 40,000 tons per 
year to 70,000 tons per year. 
Cement.—Nesher Cement Co. Israel's 
only cement producer, owned five quarries 
and three plants in Haifa, Ramle, and Har 
Tuv. The plants produced portland cement 
(roughly equivalent to American Portland 
Type 1) from 95% clinker and 5% gypsum. 
Approximately 10% of the clinker was im- 
ported from various Mediterranean coun- 
tries to meet domestic demand. To meet the 
projected 14% increase in 1981 cement con- 
sumption (2.5 million tons) Nesher has 
invested in a new quarry at Tamra and a 
grinding mill at Har Tuv. The plant was 
scheduled for completion in January 1981 
and will raise Nesher's grinding capacity to 
2.5 million tons annually. A fourth plant, to 
be located at Tel Yeshua pending environ- 
mental approval, would add approximately 
500,000 tons of clinker output per year. 
Fertilizer — Materials.—Phosphorous.— 
Negev Phosphates Ltd. (NPL) estimated 
that 350 million tons of minable phosphate 
rock existed in the Negev Desert. NPL 
produced varying qualities of 2095 to 3092 
P,O; at four processing plants. These were 
located at Oron (calcinated rock and de- 
fluorinated phosphate ore), Arad (phosphor- 
ic acid and rock phosphate), Makhtesh (rock 
for superphosphate), and Zin (washed phos- 
phate). During 1980, the plants aver- 
aged 80% of their production capacities. 
Oron Mine, the oldest phosphate mine in 
Israel, utilized an energy- intensive calcina- 
tion process to produce 73% to 75% BPL 
(bone, phosphate, and lime) grade phos- 
phate rock. Plant capacity in 1980 was 
500,000 metric tons per year. Owing to 
increased fuel costs, alternative production 
of semicalcined phosphate was undergoing 
trial production. Transportation difficulties 
at the Makhtesh Mine were expected to 
cause operations to cease within 5 years. 
The newest operation, Zin Mine, produced 
low chloride 70% to 72% BPL washed rock 
with a plant capacity of 2 million tons per 
year. The Zin plants located in the Hor 
Hahar Field were operating at 85% capaci- 
ty in 1979-80. Slight modifications may 
potentially increase the plants’ capacity to 3 
million tons per year. 
Completion of the Mishor Rotem fertilizer 
plant by Rotem Fertilizers Ltd. was schedul- 
ed for 1981. An improvement in Arad’s 
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high-grade phosphate rock sales was ex- 
pected. The opencast mining expansion of 
the low-grade upper beds for Rotem’s fertil- 
izer feedstock should ultimately allow 
greater mining of the high-grade lower 
phosphate beds. 

Construction of Rotem Fertilizers Ltd. 
phosphoric and sulfuric acid plants in Arad 
were proceeding on schedule. Monsanto In- 
dustrial Chemicals Co. designed the sulfuric 
acid plant, and a French company was 
building the phosphoric acid plant. Both 
plants were expected to be completed by the 
second half of 1981. All aspects of phosphate 
rock supply from rock mining through proc- 
essing and delivery were controlled by NPL. 
The value of phosphate rock exports in 
1979-80 increased by approximately 40% 
over 1978-79 levels, while production of 
phosphate rock increased only 18%. Output 
of phosphate rock in 1981 was expected to 
increase another 50% over 1980 production 
levels. Exports of phosphoric acid were 
projected to increase sixfold to 150,000 tons 
per year in 1981. 

Potassium.—DSW produced five grades of 
muriate of potash and the coproducts mag- 
nesium chloride, industrial salt, and table 
salt. Almost all of DSW’s potash was export- 
ed directly as potassium chloride and indi- 
rectly as potassium nitrate and potassium 
sulfate. Although potash production slight- 
ly increased between 1975-80, current sales 
have doubled 1975-76 levels. World demand 
was expected to increase 5% per year, and 
DSW planned to increase potash production 
capacity by 15% per year between 1980-85. 
Israel was the fifth largest producer and 
contributed 3% of the global potash require- 
ments during 1980. The expansion plans 
were expected to add 900,000 tons in a two- 
phase construction project. DSW's 2.1- 
million-ton production capacity expected in 
1985 represents 7% of the world's projected 
demand. 

Trans Pacific Resource Inc., a subsidiary 
of Estech General Chemicals Ltd. of Chica- 
go, acquired 20% of Haifa Chemicals Ltd. 
The Israeli company was the world's single 
Jargest producer of potassium nitrate fer- 
tilizer and manufactures a variety of 
phosphate-based chemicals. Haifa Chemi- 
cals 1979 annual report showed a 30% 
increase in exports over those of the previ- 
ous year. Estech’s large marketing potential 
and the two firm’s complementary products 
would allow further expansions in Haifa 
Chemical’s export markets. 
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Energy.—The expansion of natural gas 
output from the Sinai fields were expected 
to continue. New wells in the gasfield near 
Sadot Moshav were projected to boost pro- 
duction by 40% to about 40 million cubic 
feet per day. The fields will be returned to 
Egypt in 1981 as part of the Israeli-Egyptian 
peace treaty. A gradual Israeli defense force 
withdrawal from the eastern section was 
scheduled through April 1982. 

The Israeli Government put into motion 
the first of a series of feasibility studies for 
the Mediterranean-Dead Sea canal and tun- 
nel linkage. The project was intended to 
replenish the water level of the Dead Sea 
and power a 600-megawatt hydroelectric 
plant. A 1-year feasibility study during 1981 
was to involve drilling, mapping, and seis- 
mic testing. 

The 150-kilowatt pilot solar-electric pow- 
er station at Ein Bokek on the west bank of 
the Dead Sea has demonstrated Israel’s 
solar potential. The continuous generating 
system based on the Ormat Organic Ran- 
kine Cycle and a solar pond utilized water, 
salt, and solar energy. Another 5,000- 
kilowatt solar power station was expected to 
be operational by 1981. The plants were 
part of a 2,000-megawatt Dead Sea solar 
complex. 

Coal.—The Israel Electric Corp. (IEC) was 
in the process of shifting the supply source 
of Israel’s electricity generation from oil to 
imported coal. Construction of the Hadera 
coal complex with four 350-megawatt gen- 
erating units continued in 1980. Design 
features have been built into the complex to 
accommodate alternative firing by bunker 
“C” fuel oil or crude oil. Construction of the 
first two generating units neared comple- 
tion by yearend 1980. The rescheduled start- 
up date for the first unit was 1981, and the 
second unit was expected to come online in 
1982. 

IEC had contracted Trinacria Lavoria 
Maritimi (Italy) to build the world’s largest 
offshore unloading terminal near Ashdod. 
The first section of the 2,000-meter trestle 
and pier was scheduled for completion by 
March 1981. When finished there will be 
two stationary 225-ton-capacity cranes and 
two 150-centimeter-wide conveyor belts to 
carry the coal. The present mooring space 
can accommodate ships carrying up to 
130,000 tons of coal. This may be extended 
for the next generation of ships with capaci- 
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ties up to 170,000 tons. Total unloading 
capacity may reach 9 million tons per year. 

Coal supply agreements have been signed 
between the IEC and the Republic of South 
Africa, the United States, and Australia. 
Nearly half of the Hadera plant’s coal 
requirements were expected to be imported 
from South Africa during the next 6 years. 
The United States was expected to supply 1 
million tons of coal for 30 consecutive years. 
The remaining coal supplies were expected 
to be imported from Australia. Long-range 
electric generation plans included another 
coal-powered plant in Ziqim to be con- 
structed in 1987. 

Petroleum.—Small quantities of crude oil 
continued to be produced in the Heletz 
Fields near Ashquelon. Extensive oil explo- 
ration carried out during 1980 in Sedom and 
the Dead Sea area was expected to continue 
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in 1981. Two studies estimated oil reserves 
of 500 million and 2 billion barrels for 
Israel. Hanah, the Government oil invest- 
ment company, planned to conduct seismic 
surveys of all potential oil- and gas-bearing 
sites. The Ministry of Energy and Infra- 
Structure reported that there were no re- 
strictions whatsoever for U.S. citizens to 
own or control any interest in companies 
seeking oil and gas exploration rights in 
Israel. 


ning scientist, Branch of Foreign Data. 
converted 


necessary, values been 
from Israeli pounds (I£) to U. S. . at the rate of 
1£25.43 US$1.00 
Ha Aretz (Tel Aviv). Dec. 3, Si p. 5. 
*Jerusalem Post. Jan. 1, 1981, p. 1 
sa Israel Economist (Jerusalem). V. 27, January 1981, 


P Ha Aretz (Tel Aviv) July 21, 1980, p. 11. Reported 
figures p represent the fiscal year from Ji ie 1979 through 
yl 


The Mineral Industry of Italy 


By Roman V. Sondermayer! 


As in the past, Italy was a significant 
processor of imported raw minerals and 
crude petroleum during 1980. In addition to 
construction materials, major minerals 
mined in the country included ornamental 
Stone, pumice, feldspar, pyrite, fluorspar, 
barite, asbestos, and zinc. The mining and 
minerals processing industry of Italy con- 
tributed an estimated 11% in the country's 
gross national product. 

The indexes for the mineral industry's 
activities for the latest 5 years are shown in 


the following tabulation: 
1976 1977 1978 1979 1980 
All industry / 122 123 126 134 142 
Extractive industry 98 94 94 101 97 
ining of metals 66 49 45 39 39 
Mining of nonmetals 102 99 100 107 104 


Employment in the mineral industry has 
declined during recent years. The following 
tabulation shows the latest data on such 
employment: 


1976 1977 1978 1979 1980 


Mining of metals. 6,705 5,198 4,285 3,725 NA 
Mining of nonmetals 9, 268 8,061 7,104 7,000 NA 


15,973 13,259 11.389 10,726 9,671 
NA Not available. 


The declining state of the mineral indus- 
try was caused by various factors; most 


frequently mentioned were lack of a firm 
mineral policy; scarcity of capital, because 
mining was considered too risky a venture; 
a sharp decline in grades of ores mined in 
certain mines; and exhaustion of some de- 
posits. 

In January 1980, the Council of Ministers 
approved and submitted to Parliament a 
draft law regulating all activities of the 
mineral industry. The proposed law made 
provisions to assure supply of raw materi- 
als; improve recovery of minerals in mines, 
beneficiation plants, and smelters; and 
stimulate conservation and regulate oper- 
ations of marginal ventures, which are kept 
active for social reasons. Reports indicated 
Parliament may enact the law during 1981 
but its final form was difficult to foresee. 
The three major political parties in Italy 
have diverging views on the new mining 
law and major changes are possible. 

The major events in the mineral industry 
of Italy during 1980 included reorganization 
of the state-owned steel group F insider; 
startup of a new steel plant near Brescia; 
closure of the Salafossa lead-zinc mine in 
the Province of Belluno; temporary closure 
of the potash mine at Racalmuto, Sicily; 
continuation of work for reopening the 
Sulcis coal mines in Sardinia; discovery of a 
gasfield near Ravenna; and placement un- 
der extraordinary administration of the 
largest Italian independent petroleum 
group owned by Attilio Monti. 
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PRODUCTION 


During 1980, the mineral industry of 
Italy, including processing and mineral 
fuels, showed mixed results. Extractive in- 
dustry, mostly metals, declined. Table 1 
shows production trends for the latest 5 
years. 

The mining and processing sectors were 
owned by public and private companies. 
The Government, with Ente Nazionale Idro- 
carburi (ENI) and its affiliates Societa per 


Azienda Generali Italiana Petroli S.p.A. 
(AGIP); Finsider, with its subsidiary Ital- 
sider; and the Government-owned potash 
mines, controlled most of the sector. Societa 
Mineraria e Metalurgica di Pertusola S.A. 
(Pertusola) in lead-zinc, Acciaierie Ferriere 
Lombarde Falck (Falck) in steel, and major 
foreign oil and gas companies were the 
principal privately owned companies of the 
sector. 


Azioni Minero-Metallurgiche (SAMIM) and 


Table 1.—Italy: Production of mineral commodities? 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980” 
METALS 
Aluminum 
Bauxilte 24 84,525 24,410 26,095 23,260 
A unina KOH MENSIS K E PS EIC RS 7797, 80g 818,538 854,120 900,873 
Mary on cul LA e E 206,465 T260,086 270,770 269,112 291,199 
Secondary - ------------------- i 225, 245, 
Antimony: 
Mine output, metal content 1,009 808 931 950 713 
ülj 4-50. e te Le LI 11,268 1679 14 MR aed 
Oe Rd er 88 765 875 794 776 676 
Bismuth metall 56 8 9 19 43 
Cadmium metal, smelter rr T485 T448 878 527 568 
Soppor: 
ine output, metal content 916 700 489 604 
Metal, refined, secondary _—----------—- ,800 20,000 17,500 15,600 12,200 
Iron and steel: 
Iron ore and concentrate:? 
Gross weight |... thousand tons 514 478 353 219 185 
Iron conteniu do- 257 201 139 88 73 
Pig iron do- 11,631 11.411 11,340 11.327 12,149 
Ferroalloys: 
Blast furnace 
vues JFC 2,635 5,930 2,592 8,019 4,990 
erromanganese __________~--— 62,699 57,679 61,822 67,384 *61,000 
Electric furnace: 
erromanganese ___________~_ 15,760 17,481 28,107 21,886 *22,092 
Silicomanganese |... .---.-- 41,386 40,050 42,615 54,513 44,914 
Ferrosilicon |... 78,934 76,511 67,700 80,521 71,857 
Silicon metal ............- 17,700 6 14,422 *15,000 *15,000 
Ferrochromiumm _ ,264 89,753 86,871 42,531 41,150 
Ferrochromium-silicon |... (3) s 230 (*) ie 
! A 5,794 8,768 7,561 11,108 14,679 
A at cet ee NER 270,172 262,472 261,926 295,962 275,682 
Crude steel _______- thousand tons 23,447 23,834 24,283 24,250 26,501 
Semimanufactures 
Wire rod do____ 1,309 1,488 1,775 1,758 1,933 
ions do 7,186 7,591 7,965 8,931 8,782 
Plates and sheets do... 5,559 5,591 5,545 5,451 NA 
Hoop and strip do- 843 824 822 872 871 
Railway track material do. .. 235 199 197 221 NA 
, semimanufactures and solids 
or tubes do- 1,060 1,012 1,089 1,058 NA 
ee do- 781 7 602 851 NA 
Total 55 no. unie um n 17,408 ui 5 Na 
ae and forgings. — — — — — Once 
Cold-rolled sheet D c 2,893 2,829 2,185 2,851 NA 
ess tubes do... 806 772 836 824 NA 


See footnotes at end of table. 
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Table 1.— Italy: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity 1976 1977 1978 1979 1980P 
METALS —Continued 
Lead: 
d output, metal content 29,895 81,500 80,500 28,057 22,819 
etal: 
Refined: 
Primary- uec ee 46,013 34,215 31,110 26,840 42,057 
f 72,187 ,500 85,100 101,000 1,600 
Magnesium metal, primary -------------- T8,836 78, 766 9,678 8,757 ,886 
Manganese, mine output: 
Gross weighgnttktktklulWdſ 4,461 9,314 9,741 9,782 9,165 
Metal content ____________________ 338 2,798 2,143 2,935 2,168 
Mercury metal 76-pound flasks_ — 22,278 406 87 rec 96 
Silver metal. thousand troy ounces. . 1,593 1,222 890 1,065 1,366 
zn allyH. — ona uere Res ee 6,100 5,900 6,100 5,600 5,500 
inc: 
Mine output, metal content 86,400 79,300 13,329 66,285 58,417 
G.. 191.221 169,391 177, 552 202,272 ,430 
NONMETALS 
P ˙ o DEED SS 164,788 149,327 135,402 143,931 157,794 
Barile o -asarna a ee etd 179,107 152,646 236,613 214,630 1038 
Broemine ee ee 558 626 590 590 590 
Cement, hydraulic . thousand tons 136,287 138,204 38,232 39,289 41,772 
, crude: 
ntonitteeeeeeee " 235 280 235 282 323 
Refractory (excluding kaolinitic earth) do- - NE 234 259 863 268 226 
For cement! do... 15,183 NA NA NA NA 
For brick and terra cottta _ — do... 81,079 NA NA NA NA 
Fuller’s earth. 2c cc 22-2 24,859 6,344 3,975 1,080 4,300 
| T eee an 4.9 PEN thousand tons 182 782 70 67 67 
Kaolinitic earth do... 21 T2] 8 25 21 
Diatomite _______.__________---__-- 18,220 *30,000 *30,000 *30,000 *30,000 
FKeldipür- - - ß 182,605 213,593 250,972 294,648 344,301 
Fluorspar: 
Acid me E EA L AA E 175,261 143,335 130,018 184,349 124,774 
M urgical- grade 27,200 29, 220 500 41,557 6,229 
ramic grade 8,351 13,194 13,580 885 962 
Total ccce hr ers 210,812 185,749 171,098 182,791 151,965 
Graphite, all grades ,848 8,819 4,108 4,102 8,957 
Gypsum except dimension stone use 
thousand tons 73,877 4,180 €4,200 €4,200 €4,200 
Lime, hydrated and quicklime_ -- - - _ — — do... 2,188 2,197 2,141 2,100 *2,100 
Nitrogen: N content of ammonia ~- — — — do- 1,219 1,168 1,444 1,430 1,897 
FEI! oe enr do... 95,000 ,000 90,000 ,000 90,000 
Pigments, mineral: Iron oxides, natural 1,800 €1,700 €1,400 €1,000 1,000 
Potash, crude salts: 
Gross weihgt thousand tons. . 1,696 1 387 9 1,636 1,527 1,302 
K20 equivalent. do— 203 225 196 182 156 
Pumice and related materials: 
Pumice and pumiceous lapilli — — — do____ 862 €750 €780 *850 *900 
Pozzolan.________-________- do... 5,080 €5,700 €5,800 €5,900 €6,000 
Pyrite, all types, gross weighgnt do— 786 804 859 
Marine, cruldte do- 603 71,019 1,210 *1,200 *1,300 
Rock and brine... -- docu 8,410 : 8,721 4,490 8,997 
Sand and gravel: 
Silica sand --——-------------- do... 4,261 NA NA NA NA 
Volcanic sand --------------- do... 181 NA NA NA NA 
Other sand and grave! do. _ _ — 124,736 NA NA NA NA 
Sodium and potassium compounds: 
Caustic soda —--—------------------ 11,391 11,150 9,871 9,858 10,050 
Sodium carbonate thousand tons 94 95 95 95 95 
Sodium sulfate ___._.________- do... 1941 71,018 1,012 *1,010 1,000 
Stone: 
Dimension stone:* 
careous: 
5 and onyx do— 116 NA NA NA NA 
111 OTe eee do 1851 r €850 r €850 NA NA 
Marble; in blocks: 
White ------------ do... 1,170 “1,100 “1,100 NA NA 
Colored ________--- do— 822 800 800 NA NA 
Schist (calcareous) ____ ~~ do- r35 r e35 r e35 NA NA 
Travertine do... 1,008 €1,330 €1,330 1,802 NA 
117 TONO PET E do— 3,530 r eg, 500 r eg, 500 NA NA 


See footnotes at end of table. 
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Table 1.—Italy: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 
NONMETALS —Continued 
Stone —Continued 
Dimension stone* —Continued 
Other: 
Breccia and puddingstone 
thousand tons 
Diorite _____________~_ o .--- 
Gneis do____ 
Granite do____ 
Lava, basalt, trachyſte do— 
Porphyr // ----- do— 
Sings and quartzite do- 
d stone "EN 
Slate do. ... 
Syenite __________-__- do- 
Tuff, volcanic˖ do. ___ 
Crushed and broken: 
Calcareous: 
Dolomitte do... 
Limestone: 
For cement and lime do- 
For construction do... 
Marble: 
White .— he eee do... 
Colored ... do____ 
Marl for lime do ... 
Travertine |. do- 
TCT do____ 
Other: 
1 i esis ap pee ca ea Nen do- 
Granite do... 
Lava. pulsi trachyte _____ do— 
Porphyry /// do____ 
Quartz and quartzite do— 
Sands tone do- 
Serpentinen do- 
Tuff, volcanic _ do____ 
Strontium minerallsss·F 
Sulfur: 
Gross weight of ore thousand tons 
Recovered as elemental and in compounds: 
Elemental from A 3 do— 
S content of pyrite _ do— 
By product, oi finite 3 do— 
Byproduct, other sources do- 
Total. eL eee do... 
Talc and related materialss 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bituminous rock, natural: 


For distillation _~___§_______________ 

For paving ccna i eue 
Carbon black 
Coal: 

Subbituminous (sulcis coal) _ thousand tons 

fr! 88 do— 
Coke, metallurgi cal do— 
Gas, natural, marketed _— million cubic feet. 


Natural gas liquids: Natural gasoline 
thousand 42-gallon barrels- 
Petroleum: 
OD M —— CÓ do. ... 


Aes m PERPE do____ 
Motor do... 
Jet fſueẽ“l“l do— 
Keros ine do... 
Distillate fuel oil do- 
Residual fuel oil do ... 


See footnotes at end of table. 


1976 


612 
153,836 


54,299 


76,177 
144,045 


1 

2,028 
7,970 
552,336 
120 


7,553 


1977 


485, 115 
281 
71,918 


1978 


1979 


571 
157,382 


124,731 
*170,000 
2,193 
7,502 
415,553 
NA 
11,360 


1980P 


23 
331 
30 
220 


604 
165,905 


117,893 


£170,000 
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Table 1.—Italy: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity 1976 1977 1978 1979 1980 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
Lubricants_ thousand 42-gallon barrels. _ 4,795 5,586 5,985 6,440 7,196 
ff; ¾ 8 do- 128,953 125,396 85,632 86,788 76,105 
Refinery fuel and losses do- 47,145 49,180 54, 263 49,696 42,231 
el do... 832,987 856,180 865,306 885,393 720,796 
“Estimated. Preliminary. ‘Revised. NA Not available. 


1Table includes data available through Sept. 28, 1981. 

Excludes pelletized iron oxide derived from pyrite. 

Included with other if any was produced. 

“Serpentine output for dimension stone applications (if any) is included with crushed and broken stone. 
5Less than 1/2 unit. 


TRADE 


The supply position of Italy did not raw materials and fuels. Tables 2 and 3 
change during 1980, and Italy remained show details of Italy’s foreign trade in 
dependent on imports of large quantities of minerals. 


Table 2.—Italy: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 : 
á 8 Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate |. 12,240 27,565 _. Greece 6,710; France 6,236; West Ger- 
many 4,863. 
Oxide and hydroxide -- ~~ 321,599 417,891 — Netherlands 144,317; Norwa 
114,085; United Kingdom 48,760. 
Ash and residue containing aluminum 6,609 6,685 — France 3,326; West Germany 3,122. 
Metal including alloys: 
SCOISD o coe e E 1,023 1,255 T West Germany 758; France 428. 
Unwrou ght 69,933 22,758 1,244 na Meier id 10,217; China, main- 
and 4,161. 
Semimanufactures 108,802 112,691 6,263 West Germany 22,365; France 21,847; 
United Kingdom 8,677. 
Antimony: 
Ore and concentrate 36 3 NA NA. 
Metal including alloys, all forms ..... 61 20 NA NA. 
Arsenic trioxide, pentoxide, acid... _ _ 25 20 NA NA. 
Bismuth metal including alloys, all forms 30 6 NA NA. 
Cadmium metal including alloys, all 
fOEmS co e LLL UL. 124 259 _. West Germany 46; Hungary 32; 
United Kingdom 20. 
Chromium: 
Chromite and concentrate -—.----- 3,606 2,673 eee Australia 1,217; Yugoslavia 916. 
Oxide and hydroxide... . 1,835 1,444 M France 1,072; Turkey 99. 
5 17 8 including alloys, all forms 39 14 NA NA. 
Oxide and hydrox ide 10 5 m All to West Pem 
Metal including alloys, all forms 97 108 _. West Germany 67; Switzerland 17. 
Columbium and tantalum metals, all | 
lll cere me eee 17 5 NA NA. 


See footnotes at end of table. 
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Table 2.—Italy: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 : 
d epee Other (principal) 
METALS —Continued 
ee 
and concentrate 2,595 1,232 Gla pem 1,170. 
Ash and residue containing copper 18,525 17,282 ers ~ t German : ro ,942; Sweden 3,250; 
ria 
Sr.... 2,597 3,005 E France 865; Ireland 380; West Ger- 
man ; 
Cement copper 45 328 -- Spain 320. 
Metal al including alloys: 
9 ͤ RES 9,088 15,722 _. West Germany 9,593; Belgium- 
Luxembourg 2, 122: Austria 1,617. 
"a 
Blister —— s 877 72 _. West Germany 48; Austria 22. 
Refined, unalloyed 751 424 os na Germany 152; United Kingdom 
Alloys -------------- 1,574 4,732 87 West Germany 3,535. 
Semimanufactures 94,100 96,476 481 France 23, 337, West Germany 15,067; 
Yugoslavia 7 406. 
Gallium, indium, thallium metals, all 
form kil - 100 100 NA NA. 
Germanium metal including alloys, all 
forme 8 () -- NA. 
Iron and steel: 
Ore and concentrate except roasted 
Ii 8 10,703 NA NA. 
Roasted. pyrite cuv eee 67,216 65,678 NOM France 60,050; Austria 3,942. 
etal: 
Sera thousands tons - 7 13 1 France 6; West Germany 6. 
Pig iron, cast iron, spiegeleisen, 
powder, shot. do... 17 22 _. West eorna. T; F 1; 
United Kingdom 1 
Ferroallo ys do— 32 52 1 West Germany 22; France 9: 
Belgium- Luxembourg 4. 
Steel, primary forms -do - - — 995 675 80 France E West Germany 59; Leba- 
non 
Semimanufactures: 
, rods, angles, sha 
sections o- 3,753 3,282 8 West Germany 609; France 472; 
Saudi Arabia 315. 
Universals, plates, sheets 
do- - 1,433 1,206 82 cer West Germany 166; 
Hoop and strip - -do~ - ~~ 126 112 (1) France 22; USSR. 16; Greece 12. 
Rails and accessories 
do— 23 20 (1) Switzerland 6: Saudi Arabia 4. 
Wire ‚«ͤ do... 81 84 3 ante 19; Algeria 9; West Germany 
Tubes, pipes, fittings 
8 1,831 1,515 64 U.S.S.R. 423; West Germany 165; 
Mexico 61. 
Castings and forgings, rough 
do... 5 10 _. France 2; West Germany 2. 
Ore and concentrate 19,207 19,359 a Gree 185 8,985; Austria 5,691; Bulgaria 
Ash and residue containing lead - 7,920 12,862 "UE 2 6,782; Belgium-Luxembourg 
Oxide and hydroxide... 1,936 120 -— West Germany 337; Hungary 227. 
Metal including alloys: 
JAA 95 257 -- Libya 192. 
Unwrought_ ------------- 8,312 20,505 MR Belgium-Luxembourg 7,244; West 
rmany 5,751; Sweden 1,650. 
Semimanufactures -—-----— 653 377 -- Libya 122 
esium metal including alloys: 
Dee eee ee 596 90 France 198; West Germany 114. 
Unwroughgnht 4,795 5,375 is West Germany 4 8. 
mimanufactures. - ---------- 193 _. France 126; West Germany 28. 
ege: 
Ore and concentrate 30 5 NA NA. 
Oxide and hydroxide. - 4 117 NA NA. 
Metal including alloys, all forms 18 12 NA NA. 
Mercury mue uec ETE 6-pound flasks_ _ 22,394 9,512 4,180 y^ Hermanys 1,587; East Germany 
Molybdenum: 
and concentrate 269 184 Ze Austria 110; Netherlands 39. 
Metal including alloys, all forms 20 36 -—- Ivory Coast 14. 


See footnotes at end of table. 
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Table 2.—Italy: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


1978 


1979 


Destinations, 1979 


ease Other (principal) 
METALS —Continued 
Nickel: 
Matte, speiss, similar materials es 10 NA NA. 
Metal including alloys: 
SCIHD Loc enr ee 161 299 11 India ma West Germany 55; Switzer- 
Unwroughhgt . 100 226 _. Netherlands 155; Yugoslavia 48. 
Semimanufactures 511. 493 _. West Germany 71; Switzerland 62; 
Netherlands 45. 
Platinum-group metals nanang alloys, 
unwrought an d partly wrought 
ousand troy ounces. . 81 2,201 2,051 West Germany 21. 
Rare-earth metals: 
Oxides and other compounds. value $379 $7,579 NA 
Metals including alloys, all forms 141 106 m Netherlands 50; United Kingdom 43. 
Selenium, elemental. _ _ _ _ ograms_ _ 200 1,700 NA NA. 
Silicon, elementa 5,780 10,246 80 West Germany 3,902; United King- 
dom 1,140; Japan 1 ,029. 
Silver metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. . 1,379 3,890 _. West Germany 1,042; Belgium- 
Euxem bourg 138. 
Tellurium and arsenic metals (1) 5 NA NA 
Thorium: 
Ore and concentrate _ kilograms_ — 9,9 NA NA NA. 
Thoria .......------- value $656,170 Pes 
Tin metal including alloys, all forms 3 376 ^ United Kingdom 67; France 55. 
Titanium: 
Ore and concentrate 3 Pom 
Oxide and hydroxide „ 25,604 23,218 8 na 8 c 2,114; Turkey 2,319; 
ance 2,3 
Metal including alloys, all forme 137 125 24 West Germany 44; Belgium 
Luxembourg 13; France 11. 
Tungsten: 
and concentrate value ae $4,212 NA NA. 
Metal including alloys, all forms 83 98 m teet Germany 28; Algeria 9; France 
Vanadium 
Oxide and hydroxide. ---------- 56 1 NA NA. 
2 Metal including alloys, all forms 28 e 
inc: 
Ore and concentrate 32 2,364 -— Austria 2,325. 
Matte, ash, residue containing zinc 18,783 14,473 — France 7, 510; West Germany 4,173; 
Sweden 2, 550. 
Oxide and hydroxide- _________- 3,154 3,105 — West Germany 1,141; France 743; 
Hungary 300. 
Metal including alloys: 
e ee airs 1,445 1,418 -- West Germany 808; Belgium- 
Luxembourg 222. Switzerland 150. 
Blue powder |... ...-- 602 288 US Romania 200. 
Unwrought_ - ----------—-- 29,386 16,558 3,000 United Kingdom 3,860; Romania 
3,006; France 2,585. 
Semimanufactures |. . 156 830 -. Switzerland 7 1; Morocco 52; West 
Germany 51. 
Zirconium: 
Ore and concentrate 2,750 3,862 d Hungary 3,440. 
eu including alloys, all forms SA 92 NA NA. 
er: 
Ores and concentrates 171 1,379 _. France 834; West Germany 34. 
e CD residue containing nonfer- 
metals______________- 6,346 12,432 _. France 6,666; West Germany 4,362. 
Oxides, “hydroxides, peroxides 2,860 322 -- PFrance 70: N 54: United 
om 
Metal: 
Metallo id ree 2 NA NA. 
a alkaline-earth, rare-earth 
a Rac al ote ROUEN 312 440 NA NA. 
Base metals including alloys, all 
form 10 13 NA NA. 
NONMETALS 
Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, 
OG c oo te . 8 294,561 210,292 32,982 United 5 116,825; Algeria 
Dust and powder of barf om oe semi- 
precious stones - 18 108 57 Switzerland 9. 
Grinding and polishing Wheels an and 
rr ³ A 88 15,627 18,435 58 5 2, a Germany 1,596; 


See footnotes at end of table. 
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Table 2.—Italy: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Boron materials: | 
Crude natural boratess 
Oxide and acid 


bnck 8 
Nonrefractory - thousand tons. - 


Cryolite and chiolite. - - -- - - -- - --— 
Diamond: 
Gem, not set or strung___— carats — 
Industrial 
Diatomite and other infusorial earths .. — 
Feldspar - - -- ---------------—- 


Fertilizer materials: 
CrüdB- os Le Lees 
Manufactured: 
Nitrogenous _— thousand tons 
Phosphatic _ _____-~- do- 
Potassicq - do— 


Flüorspar. ———— ceu 
Graphite, natural |... 
Gypsum and plaster 


Mica: 
Crude menang splittings and waste _ 
1 including agglomerated split- 
ings e ena e he e 
Pigments, mineral including processed 
iron oxides _______________-_ 


Natural kilograms.. . 
Manufacture do 
Pyrite (gross weight) 
Salt, all form 


Sodium and potassium compounds, n.e.s.: 
Caustic soda 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous 


See footnotes at end of table. 


1978 


131,459 


326,877 


8 
15,934 


337,475 


3,168 
108,667 


1979 United 
States 


74,478 —— 
88,736 = 
62300 2,357 
1,695 = 

567 a 


105 nt 
335 -—À 


16,927 ies 

55,080 
3,854 

11,931 ee 

96 


151,740 Sis 


661 zS 


1,241,023 


175,384 — 


8 NA 
20,190 NA 


372,621 E 


3,320 NA 
118,988 57 


Destinations, 1979 
Other (principal) 


West Germany 23,794; Japan 7,916; 
Israel 7,050. 
a edd 4i T Nigeria 9,650; Nether- 


France 1,194; Mr vr hus 514. 
West Germany 2 ,065; France 658; 
Austria 362. 


€: 265; Saudi Arabia 243; Libya 
Zaire 59. 


Libya 9,528; France 9,504. 
France 
Tunisia 2, 771; "West Germany 734. 


West German 


15,475; Egypt 12,883; 
Romania 5 nia 5,543. 


Venezuela 460. 

Netherlands 1,997. 

U.S.S.R. 1,064. 

West Germany 15,159; Greece 3,958; 
Algeria 3,929. 


France 3,679; Austria 1,582. 
China, mainland 401; India 258; 
Turkey 256. 


ey 
Aum Gr Nan Turk 
ria reece rke 
West Germany 55 5 49. China, 


mainland 39. 
ar ,462; Greece 3,841; Spain 


2,81 
Norway 1,600; Romania 3,000. 
France 2, 128; West Germany 438. 
Switzerland 7,819. 
Saudi Arabia 50,7 08; Switzerland 
29,484. 


West Germany 31,075; 2505 
29,190; United Kingdom 20 


West Germany 136. 
NA. 
France Y Spain 273; West Ger- 


many 2 


NA. 

France 19. 

West Germany 1,689; France 556; 
Austria 501. 


United Ki Kingdom 672,595; Nether- 
10704 rite ,896; West Germany 


Yugoslavia 73,855; U.S.S.R. 15,150; 
Iraq 7,451. 


? 


NA. 
il^ 11,862; Israel 4,008; Spain 
,296. 


Spain 56,500; Saudi Arabia 84,560; 
5 32,981. 


West Germany 44,984; Austria 
15,904: France 15, 680. 
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Table 2.—Italy: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 : 
d 1 7 Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Dimension stone —Continued 
Worked: 
Slate 35,154 40,244 24, 587 Austria 2,631; West Germany 922; 
Canada 850. 
Paving and flagstone _ _ _ _ _ 95,775 131,317 EA eee 60,834; Switzerland 
Other m 955,829 1,121,106 63,102 West Germany 454,180; Saudi Arabia 
179,616; France 99,178. 
Dolomite, chiefly refractory grade 29,670 47,317 _. France 15,546; Switzerland 4,646; 
West Germany 4,258. 
Gravel and crushed rock 643,828 620,069 West Germany 109,304; Switzerland 
95,857; Kuwait 81,145. 
Limestone except dimension 12 10,995 NA NA. 
wae a quartzite: T m 
iezoelectric crystal kilograms. _ -— 
Goo 37,798 36,220 _. Switzerland 18,383; France 12,376. 
Sand excluding metal-bearing _ _ _ _ _ 434,043 420,108 ei en 369,621; Yugoslavia 
Sulfur: 
Elemental, all form 3,797 190 NA NA. 
Sulfuric acid, oleum .... 81,097 36,043 _. Turkey 13,797; Greece 10,639. 
Talc, steatite, soapstone- - - - -- ----— 56,591 55,181 10,765 West Germany 9,989; United King- 
dom 8,540; France 7,423. 
Other: 
Crude. eem S 87,542 51,289 215 United Kingdom 25,115; Ireland 
8,951; Switzerland 4,053. 
Slag, dross, and similar waste, not 
metal bearing 307,019 354,707 _. Yugoslavia 313,368. 
Oxides, hydroxides, and peroxides of 
strontium, magnesium, barium .. _ — 2,396 2,099 604 France 337; Iraq 240; Denmark 100. 
Building materials of asphalt, asbestos 
and fiber cements, and unfired . 
non metals 141,317 152,787 616 France 61,288; West Germany 12,466. 
MINERAL FUELS AND RELATED 
MATE 
Asphalt and bitumen, natural 6,018 2,385 NA NA. 
Carbon black and gas carbon... 39,493 44,989 Ec. Y Ves 2 96; Austria 9,900; 
rance 9,729. 
Coal, all Traces including briquets _ _ _ — 5,554 13,074 UN France 6,288; Switzerland 5,126. 
Coke and semicoke:e 625,167 645,114 89, 846 Korana Xr b Algeria 118,914; 
pain 73,146. 
Gas, natural. _ thousand cubic feet. 502 1,426 NA NA. 
Peat including briquets and litter 730 644 NA NA. 
Petroleum refinery products: 
Gasoline | 
thousang 42-gallon barrels_ _ 66,590 59,882 2,672 Netherlands 17,113; France 7,888; 
| United Kingdom 5,833. 
Keros ine do— 22,310 22,951 926 Netherlands 3,600; Greece 2,122; 
United Kingdom 2,078. 
Distillate fuel oli do... 49,721 47,197 Ne Netherlands 13,412; Syria 4,040; 
Switzerland 2,869. 
Residual fuel oil ... do... 51,550 49,311 4,514 Netherlands 4,886; Turkey 4,809; 
France 3,059. 
Lubricants. - s do— 3,298 3,648 1 Belgium-Luxembourg 494; West Ger- 
many 345; Algeria 293. 
Other: 
Liquefied petroleum gas do... 5,461 4,544 Se t 824; Algeria 747; Portugal 454. 
Mineral jelly and wax do... 18 20 ien ietnam 9; West Germany 4. 
Bitumen and other residues 
do____ 1,228 904 ias AUR 403; Tunisia 175; Switzerland 
Bituminous mixtures -do - — — 46 42 — Sudan 9; Tunisia 6. 
Petroleum coke . — _ — — do... T180 234 -- Egypt 188; Spain 13. 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 179,029 62, 587 em France 38,033; West Germany 8,599; 


TRevised. NA Not available. 
1Less than 1/2 unit. 
Unreported quantity valued at $1,388. 


3Excludes an unreported quantity valued at $1,384. 


Yugoslavia 5,845. 
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Commodity 
METALS 
Aluminum: 
Bauxite and concentrate 


thousand tons 
Ash and residue containing aluminum 
Oxide and hydroxide... .......- 
Metal including alloys: 


Antimony metal including alloys, all 
OFIDS nu moo 8 
Arsenic trioxide, pentoxide, acid_ _ _ _ _ — 


Deum metal including alloys, iil 

Bismuth metal including alloys forms. 

cadmium metal including alloys, all 
rr 


Chromium 
Chrom ite 
Oxide and hydroxide d 
Metal including alloys, all form 
Cobalt: 
Oxide and hydroxide. - -- ------- 
Metal including i dn all form 


Columbium and tantalum metals in- 
3 alloys, all form 


Sor hes 

and concentrate 

Sement copper kilograms_ _ 
Sulfate 26.0 oe 


Ash and residue containing copper 
Metal oe alloys: 


Gallium, indium, thallium metals in- 
cluding alloys, all forms kilograms_ _ 


Germanium metal including ma all 
Iron and steel: oo 


Metal: 
Scrap bb thousand tons 
Pig iron, cast iron, Se 
conc 


Sponge iron, powder, shot 


do— 
Ferroalloys: 
Ferromanganese.. _do_ _ _ — 


Other 
Steel, primary forme ny o o aes 


Semimanufactures: 
Bars, rods, angles, shapes, 
sections Docs 


Universals, plates, rnnt 
8 


Hoop and strip — - do- 


See footnotes at end of table. 


1978 


231,849 
62,312 


152 
785 


1,700 
61 


179 
140,186 
1,357 
206 


69,579 
4,654 
351,646 
14,447 
69,492 


1,000 


100 


1,255 
165 


1979 


670 
16,310 
395/464 
17,067 
107,552 


1,200 


200 
17,318 
2,800 
6,891 
517 


119 
122 


220 
3,061 


United 
States 


310 
7,308 
1,499 
1,106 


Sources, 1979 
Other (principal) 


Australia 1,670; Guinea 389. 
Austria 44,536; France 7,367. 
Guinea 114,382; France 17,076. 


West Germany 13,917; Switzerland 
10,360; France 9, 

West Germay 81 885; France 46 218, 
Netherlands 23 21 3. 

West Germany 34, 549; France 22, 002; 
Belgium-Luxembourg 18, 


Belgium-Luxembourg 56. 
B 896; France 


NA. 
United Kingdom 11. 


West Germany 30. 


Turkey 104,960; Republic of South 

Africa 51, 474: Al 40, die 
West Germany 1, 642; Hu 
Wind c mn 64; France 


1 149; France 30. 
Belgium-Luxembourg 126; France 77. 


Austria 15 .. aor papers ad 
France Yugoslavia 500 


West Germany 22, en France 21,050; 
United Kingdom 1 18,309. 


Chile 5,440; Yugoslavia 
Chile 89, 178; 1 1 061 Belgium- 
Luxembou 31,94 


a West Gern 2,620. 


adh 12.182. West German 30,828; 
Belgium-Luxembourg 10,974. 


Er 500; Belgium-Luxembourg 


Belgium-Luxembourg 100. 

Brazil 4,006; Canada 2,381; Liberia 
2,234. 

NA. 

France 2,651; West Germany 2,092. 


France 140; West Germany 112; 
Sweden 82. 


Canada 46; Venezuela 31; Sweden 17. 


Republic of South Africa 45; France 
5; West Germany 18. 
France 82; 5 26; Yugoslavia 20. 
France 648 Belgium-Luxembourg 
480; West Germany 296. 


France 260; West Germany 130; Aus- 
tria 84. 


France 516; Belgium-Luxembourg 
318; West Germany 220. 
France 12; West Germany 67; 
Belgium-Luxembourg 6. 
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Sources, 1979 
Commodity 1978 1979 ; 
lec Other (principal) 
METALS —Continued 
Iron and steel —Continued 
etal —Continued 
Semimanufactures —Continued 7 
Rails and accessories 
thousand tons 139 139 — France 87; West German a 
Belgium-Luxembou 
Wire do- 54 66 (1) Mi rper a Taia 13; 
Tubes, pipes, fittings 
do— 169 282 2 West Germany 107; France 96; 
, ii : Sweden 12. 
Castings and forgings, roug 
T do- 5 8 — West Germany 4; France 2. 
Ore and concentrate 18,589 45,365 - Canada 23, ,613; Morocco 10,528; 
Ash and residue containing lead_ _ _ — 8,555 4,038 -- West Germany 1,706; Netherlands 
644; Belgium-Luxembourg 424. 
Oxide and hydroxide ------ 3,671 4,829 -- N etherlands 3, 3,667; West Germany 
Metal including alloys: 
( ee eee 38,275 48,707 isd v 51 21, 670; United Kingdom 
Unwrou ght 138, 318 151,411 871 West Germany 42,088; Australia 
d 917; ; Republic of South Africa 
Semimanufactures 974 1,538 M Yugoslavia 1,065. 
Hagn an metal including alloys: 

Dea EE ET ee N E 2,251 1,746 8 uiro» 8 50 766; Netherlands 316; 
Unwrought |... „ 1,032 1,649 392 Netherlands 626; Norway 476. 
Semimanufactures 327 263 181 United Kingdom 28: Switzerland 24. 

Manganese: 
Ore and concentrate 284,319 424,230 _. Republic of South Africa 181,483; 
abon 179,582; Brazil 38, 914. 
Oxide and hydroxide... - 2,850 3,219 m e jum Luxembourg 1, 1, 054; Greece 
Metal including alloys, all forms 1,165 1,886 EE Republic of South Africa 957; France 
Mercur 76- pound flasks . 1.297 2,321 — Algeria 1,021. 
Molybdenum: 
Gre and concentrate 5,637 5,866 807 Netherlands 4,069; Belgium- 
‘Luxembourg 511; Canada 351. 
S nt including alloys, all forms ..... 176 240 64 Austria 81; Netherlands 56. 
ic 
Matte, speiss, similar materials 7,537 5,727 Canada 2,960; Cuba 1,804. 
Metal ‘including alloys: 
8 a 299 314 9 Norway 174; Republic of South Africa 
Unwrou ght 11.912 16,595 4,000 Republic of South Africa 3,527; 
| etherlands 2,042; Australia 1 ,884. 
Semimanufactures 2,313 2,811 239 98325 Kingdom. Bes: West Germany 


. metals including alloys, 
unwrought and partiy wrought 
d troy ounces_ — 455 580 3 Republic of South Africa 299; West 
rmany 159; United Kingdom 47. 


Rare-earth metals: 
Oxides and other compounds 
value, thousands $795 $966 igh France $784; Austria $155. 
Metals, all form 122 117 -- West Corman 76; Brazil 10; United 
om 
Selenium, elementaaall 21 39 6 7; Japan 7. 
Silicon, elemen tall 5,579 17,701 = Yugoslavia 8.459 459; France 2,320. 


ge metal including alloys, unwrought 
and partly wrought 


thousand troy ounces. _ 31,768 25,068 6,257 United om 6,990; West Ger- 
many 3 ; Switzerland 1,707. 
Tellurium and arsenic metals _______ 78 63 14 Sweden 47. 
Thorium: 
Ore and concentrate 20 NA NA NA. 
Thore value $7,486 $9,857 NA NA. 
Ore and concentrate zm 508 EN All from Austria. 
Metal including alloys: 
FFC kilograms_ _ E 900 NA NA. 
Unwrought_ ------------- 6,426 7,107 —— Indonesia 2,601; Malaysia 2,547; 
Thailand 726. 
Semimanufactures 214 410 ne uis Germany 192; United Kingdom 


See footnotes at end of table. 
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Table 3.—Italy: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
RR United Other (principal) 
METALS —Continued 
Titanium: 
Ore and concentrate 126,428 82,166 s Australia 59,968; Norway 18,367. 
Oxide and hydrox ide 44,716 43,552 3, 459 West Germany 15, 825; France 9,911. 
m Metal including alloys, all forms 2,169 2,856 690 Austria 1,075; West Germany 325. 
ngsten: 
Ore and concentrate 126 181 -— Canada 126; China, mainland 35. 
Metal including alloys, all form 124 144 6 uis Germany 57; United Kingdom 
Uranium metal including alloys, all 
form —:ub kilograms _ 300 1,800 NA NA. 
Vanadium: 
Ore and concentrate 1,798 449 NA NA. 
Oxide and hydrox idee 1,009 864 95 ite 556; Republic of South Africa 
Metal including alloys, all forms l 
- kilograms_ _ 2,000 300 NA NA. 
inc: 
Ore and concentrate 206, 600 232,587 — kp 64,070; Peru 49,412; Ireland 
Matte, ash, residue containing zinc 6,665 13,706 2,054 West Germany 6,720; Switzerland 
Oxide and hydroxide... 2,248 2,525 __ Netherlands 986; France 778; West 
Germany 426. 
Metal including alloys: 
Scrap ocn ce 1,710 4,022 enc France 1,234; West Germany 1,150; 
Switzerland 778. 
Blue powder 444 332 -- N ved 130. 
Unwrou ght 54,043 56,496 — West Germany 15,165; Belgium- 
2354 MB 11 2585 Netherlands 
Semimanufactures 2,038 3,047 __ west Germany 1, 618; France 724, 
, , Belgium-Luxembourg 529. 
Zirconium: 
Ore and concentrate 42,209 67,273 —— Australia 57,325; Republic of South 
Africa 4,560. 
Metal including alloys, all forms 
kilograms — 24,200 12,000 1,500 NA. 
Other: 
Ores and concentrates... 508 858 M Australia 180. 
Ash and residue containing nonfer- 
rous metals 15,417 34,090 aim, Republic of 1825 Africa 18,255; West 
rmany 1,324; France 1,685. 
Oxides, hydroxides, peroxides — — — — — . 7,125 8,680 37 Cuba 2, 914. West Germany 1,864; 
France 755. 
Metals: 
Metalloids . ...........- 1 45 NA NA. 
Alkali, alkaline-earth, rare-earth 
metals 6,573 4,862 — West Germany 3,648. 
Base metals including alloys, all 
forms______________~~- 5 68 — West Germany 41. 
NONMETALS 
Abrasives, natural, n.e.s.: 
Natural: Pumice, emery, corundum, 
JJ a HE Cb 3,551 2,138 R West Germany 316; Yugoslavia 245. 
Dust and powder of precious and semi- 
precious stones kilograms - 1,111 1,421 757 Ireland 514. 
Grinding and polishing wheel and 
ens 8 3,689 4,463 115 AAT ,946; ding 5 556; 
Asbestos, crujldlde 47,189 11,151 f ir fee of orna Africa 38,935; 
Barite and witherite. _ 13,871 13,634 36 Spain 5,923; France 5,625. 
Boron materials: 
Crude and natural borates 186,803 172,792 20,972 Turkey 131,264. 
Oxide and acid |... 843 1.622 426 Turkey 700: U.S.S.R. 199. 
Cement: p p 67,729 73,158 sae iin 087; Libya 14,871; Algeria 
Chalk ·˙·ꝛ⅛Uſbu b. 15,235 14,958 ae France 14,517. 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF ITALY 54] 


Table 3.—Italy: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodity 1978 1979 "mo 
eres Other (principal) 
NONMETALS —Continued 
Clays and clay products: 
de clays: 
Benton ite 54, 673 29,912 972 Greece 20,626; Turkey 2,850; West 
Germany 2,580. 
f 673,576 767,542 223,293 United Kingdom 344,304; West Ger- 
many oe 38. 
i 579,406 741,827 4, 477 West Germany 329,188; France 
234, 476. 
Products: 
Refractory including nonclay 
DECK ipa mut 80,571 92,087 2,840 West Germany 29,254; Austria 
15,814; United Kingdom 14,378. 
Nonrefractory____________ 20,940 32,140 — West Germany 13,685; Switzerland 
8,910; France 6,316. 
Cryolite and chiolite_____________ 1,226 475 puis Denmark 394. 
Diamond: 
Gem, not set or strun g- carats 99,360 155,305 Me r 86,907; Israel 
Industrial! do- 190,374 184,340 ae sgt per tartar te | 70,761; Repub- 
lic of South Africa 51,910. 
Diatomite and other infusorial earths _ _ 5,391 5,912 845 West 1 2,774; France 1,279. 
Fe ĩð . ev 29,143 40,561 -— Canada 21, 385; Norway 10,390; West 
Germany 3,776. 
i ees materials: 
e: 
Nit nous 3,539 3,353 M—— Belgium-Luxembourg 2,597. 
Phosphatic _— thousand tons 1,619 1,625 361 Morocco 676; Israel 339. 
Potassic.-——-—--------—-—- 19,153 22,316 "e France 20,114 
Other including mixed 3,911 3,202 — France 1,880. 
Manufactured: 
Nitrogenouuns LL. -- 127,327 142,524 Austria 44,407; France 26,989. 
Phosphatic - - - - -- ----- -——- 110,643 152,638 22,420 Tunisia 49,989; France 41,400. 
Potassic. - - - -- ---------—- 531,169 742,987 11,961 U. S. S. R. 208, 808; Israel 184,072; East 
Germany 144, 362 
Other including mixed 
thousand tons 810 1,182 951 Yugoslavia 52; West Germany 38; 
Austria 28. 
Ammoniak 229,592 307,114 _. U.S.S.R. 249, 418: Libya 30,274. 
Fluorspar See eee 46,973 78,717 HM Spain 45,831; France 13,594. 
Graphite, natural ______________ 5,535 4,691 a est Germany 2,139; Austria 905. 
Gypsum and plaster - - ----------- 17,960 16,177 905 Austria 12,888. 
II1˖˙—''o·³ reser esr 466 264 NA NA. 
cea JJ ĩͤ v uH POTES 66,904 86, 270 anes Greece 59,924. 
ca: 
Crude including splittings and waste _ 1,246 1,024 -— India 234. 
Worked including agglomerated split- 
UngS. oe 330 360 s Regium. jutembQurg 129; Spain 76; 
ance 75. 
Pigments, mineral: Processed iron oxides 17,130 20,440 449 West Germany 14,196. 
Precious and semiprecious stones except 
diamond: 
Natural . kilograms_ — 781,671 123,817 2,796 Brazil 74,349; West Germany 8,427; 
Hong Kong 1,342. 
Manufactured |... do- 11.312 8,573 aoe France 3,745; Switzerland 3,074. 
Pyrite, gross weight _____________ 247,158 286,351 _. U.S.S.R. 283,204. 
Salt. cee oe E 195,252 240,244 72,909 France 134,928; Poland 123,948. 
Sodium and potassium compounds, n.e.s.: 
Caustic sda 69,242 96,972 9,397 France der West Germany 30,471; 
orway 7,297. 
Caustic potash _____________- 1,870 2194 NA West Germany 846; Yugoslavia 275; 
Soda ash - ---------------—- 83,349 85,024 NA U.S.S.R. 29,752; Romania 14,704; 
Switzerland 7,805. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous including marble 133,696 154,843 "X Spain 31,809; Portugal 30,700; 
Yugoslavia 28,892. 
Slate es 2,521 3,339 — France 3, 108. 
Other 2.22.45 2 2m 293,949 385,477 -— Spain 76,079; Finland 67,985; Repub- 
lic of South Africa 67,974. 
Worked, all forms 4,119 4,262 NA NA. 
Dolomite, chiefly refractory grade 872 1,024 NA NA. 
Gravel and crushed e 8,736 3.222 -— France 5,382; West Germany 3,601. 
imestone except dimension 1,003 388 NA NA. A 


See footnotes at end of table. 
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Table 3.—Italy: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Stone, sand and gravel —Continued 
Quartz and quartzite: 
5 crystals kilograms_ - 
nn. a 


Sand excluding metal-bearing 
thousand tons 


Sulfur: 
Elemental: 
Other than colloidall 


Colloidal PORUM cake 86 


Onde hydroxides, peroxides of 
strontium, magnesium, barium _ . — 


Building materials of asphalt, asbestos 
and fiber cements, and unfired 
non metals 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black and gascarbon.. -—------ 


Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 


Briquets of anthracite and bituminous 


Gaseous million cubic feet 


Liquefied 
reap 5 barrels_ _ 


Peat includi 
Petroleum an 


Gasoline 3 do. ... 


Distillate fuel oil do- 
Residual fuel oĩi ii do... 
Lubricantz do- 


Other: 
Liquefied petroleum gas 
9 


Mineral jelly and "ex. 
"ES 


Bitumen and other residue 
8 
Bituminous mixtures 
Occ. 
Petroleum coke do 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 


TRevised. NA Not available. 
lLess than 1/2 unit. 


1978 


410,132 


19,845 


181,215 


16,187 
1,592 
9,222 


43,592 
512 


2,985 


285 


1979 


5,910 
45,054 


1,188 


154,861 
1,591 
41,682 
21,790 
87,507 
5,507 
923 


32,552 


1,788 
29,934 


13,865 


1,224 
88,111 


168,450 
462,432 


20,087 
35,222 


806,191 


12,231 
1,014 


4,640 
57,746 
880 


343 


1,784 


11 
4,666 


United 
States 


14,077 


1,539 


1 
3,214 


367,480 105,423 


Sources, 1979 
Other (principal) 


West Germany 4,176. 
Switzerland 31, 659; West Germany 


7 


docu 116; Belgium-Luxembourg 


Canada 380,384; France 134,992; 
Poland 123, 75 

West Germany 1,323. 

United Pied 21,533; Portugal 


1,325. 
Austria 12,491; France 4,224; United 
Kingdom 3,821 


U.S.S.R. 20,327; Republic of South 
Africa 18, 648; Turkey 10,800. 


Austria 3,038; France 917. 
urn Germany 314; United Kingdom 


France 15,246; Austria 2,802; Hun- 
gary 2,116. 


NA. 
France 16,141; Spain 2,832; West Ger- 
many 2,084. 


Poland 3,030; Republic of South Afri- 
ca 2, 325; West Germany 1,862. 


West Germany 1,197. 
Yr 41,658; West Germany 


France 16,885; West Germany 51,948; 
Yugoslavia 15, 169. 


U.S.S.R. 292,117; Netherlands 
170,815. 


USSR 275 
S.R. 21,550; West Germany 6,902. 


Saudi Arabia 234,605; Iraq 163,157; 
Libya 115,792. 


i icq 2,225; Israel 2,037; Republic of 
ca 1,5 


Trinidad and and Tobago 463; Libya 332; 
Netherlands 116. 

U.S.S.R. 998; Romania 592; Israel 485. 

Kuwait 10, 468; Venezuela 9, 141. 

France 175; United Kingdom 141; 
West Germany 104. 


West Germany 467; Saudi Arabia 
376; Indonesia 369. 


West Germany 132; Hungary 59; 
Netherlands 27. 


Albania 197. 


France 5. 
U. S. S. R. 567; United Kingdom 291. 


France 74, 759; Yugoslavia 37,884; 
West Germany 12,274. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Although without any sig- 
nificant production of bauxite, Italy was an 
important producer of alumina and alumi- 
num metal during 1980. 

Planning for the expansion of the large 
alumina plant at Porto Scuso in Sardinia, 
owned by Euroalumina, slowed down; re- 
portedly the idea of expansion was abandon- 
ed during the last part of the year. 

The Societa Aluminio Veneto per Azioni 
and Lavorazione Leghe Leggere decided to 
merge. It will be known as Sava-Aluminio- 
Veneto. The new company will operate two 
primary aluminum smelters (Fusina and 
Porto Marghera), with a total annual capac- 
ity of 60,000 tons, and plants near Milan for 
production of 100,000 tons per year of alu- 
minum semimanufactured products, 10,000 
tons per year of aluminum foil, and 7,000 
tons per year of rolbond.“ The total work 
force should be 3,200 persons and annual 
value of sales should reach an equivalent of 
US$270 million. 

A small output of bauxite came from 
mines at Palmarigi, Otranto, and Poggiardo 
in the Puglia region owned by the Societa 
Mineraria Montevergine. Most of the do- 
mestic bauxite was used by the cement 
industry. 

Iron and Steel.—Italsider Mines on the 
Island of Elba continued production during 
1980. In the Ginevro Mine the northern 
part of the deposit was exhausted. Rumors 
regarding planned shutdown of mines on 
Elba caused strong protest from both local 
authorities and trade unions. In response, 
the Italsider group confirmed that the min- 
ing will continue up to the expiration of its 
concession at the end of 1981. 

A proposal for reorganization of Italy’s 
state-owned steel group, Finsider, was made 
public at the end of 1980. The plan aims to 
form three groups of operating companies, 
Italsider, Piombino, and Societa Italiana 
Acciai: Speciali (SAIS). Italsider would be 
considerably slimmed down and would be 
essentially a flat rolled steel producer, with 
perhaps a change of name. Piombino would 
take over two plants operated by Italsider 
(the San Giovanni Valdarno and Marghera 
works), thus becoming the largest producers 
of rails and sections in Italy. The SAIS, 
Finsider’s sales agency, was scheduled to 
take over ownership and operations of the 


special steelworks of Breda and Cogne. Ap- 
proval from the authorities for this reorga- 
nization was expected sometime in 1981. 

At San Zeno Naviglio, south of the city of 
Brescia, north Italy, the Seta S.p.A., an 
affiliate of Pietra Acciaierie Ferriere Tubifi- 
ci S.p.A., started operation of a 500,000-ton- 
per-year electric arc and continuous caster 
for rounds of 200 to 450 millimeters. 

At Italsider’s Cornigliano plant, near 
Genoa, a new continuous slab caster went 
into operation in the second half of 1980. 
The new unit had a capacity of 1.2 million 
tons per year of slabs 4 to 8 meters long. In 
addition, at Cornigliano, in the second 
quarter of the year, the modernization and 
rebuilding of the coke oven battery No. 1 
was completed. The 30-oven battery was 
fully onstream at the end of May. Further- 
more, at Cornigliano, reconstruction of the 
No. 2 blast furnace was completed in the 
first half of 1980. Reportedly, after recon- 
struction, consumption of energy at blast 
furnace No. 2 was lower than it was before 
remodeling. The No. 2 furnace has an 8.6- 
meter hearth diameter and has a daily 
capacity of about 3,000 tons. 

The leading private sector steel producer, 
Falck, decided to build a continuous casting 
installation based on technology developed 
by the Société des Etudes de Centrifugation, 
a subsidiary of the French steel producers, 
Creusot-Loire and Vallourec. The new four- 
strand caster should produce 180,000 to 
200,000 tons per year of steel rounds of 
various sizes. Startup was planned for the 
latter part of 1981. 

Lead and Zinc.—During 1980, lower mine 
production of lead and zinc resulted from 
the closure of several mines and drop in 
grade of mined ores. The Salafossa Mine, 
owned by Pertusola, located near Santo 
Pieto di Cadore, Province of Belluno, was 
closed in August because a large landslide 
destroyed the mine’s flotation plant. At 
yearend the mine remained closed. At 
Monteponi Mine, owned by SAMIM, located 
near. Inglesia, Province of Cagliari, Sar- 
dinia, production from the low-grade ore 
body was reduced and preparation for de- 
watering the 200-meter level was underway 
during 1980. In addition, reconstruction of 
the mine’s flotation plant had begun, but 
details were withheld. 

The Fontana Ramirosa Mine, owned by 
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SAMIM and located in Sardinia, was closed 
for ecological reasons. A new flotation 
plant, with technology that will offer better 
protection to the environment, was under 
construction during 1980. Preparatory work 
for opening a new mine in the area contin- 
ued. Montevecchio Mine, owned by SAMIM, 
located at Guspini, Province of Cagliari, 
Sardinia, was closed during the year to 
evaluate the results of experiments in min- 
ing with cement slurry back filling. 

The Arenas Mine, owned by the Piombo 
Zinzifera Sarda S.p.A., located in Sardinia, 
was closed for 4 months because of a major 
repair of the flotation plant. 

A decision was made to start modern- 
ization and expansion of the zinc plant at 
Porto Vesme in Sardinia, to a capacity of 
75,000 tons of metal per year. Three obso- 
lete smelters, Ponte Rosa, Porto Marghera, 
and Monteponi, were not closed during 
1980, but reports indicated all of them may 
be converted to producers of secondary met- 
al. 

SAMIM announced future production 
goals. By 1983, SAMIM plans to produce 
95,000 tons of lead and zinc concentrates, as 
well as 160,000 tons of smelter zinc, and 
130,000 tons of smelter lead per year. 

Titanium.—The Societa Amiantifera del 
Balangero of Turin and Societa Mineraria 
Italiana have obtained a concession to de- 
velop a titanium deposit at Pian Paludo, 
near Novara, which according to reports, is 
of high commercial value. No other details 
on the deposit were made public. 

No development has taken place on the 
large titanium ore deposit on Mount Beig- 
ua, near Varazze west of Genoa. The Beigua 
deposit is rutile with a titanium metal 
content of up to 7%. Reserves were estimat- 
ed at 50 million tons, from which 2.5 million 
tons of rutile may be recovered. Ecological 
problems have delayed development since 
its discovery in 1977. The deposit is located 
in an untouched area of the Liguria coast 
and mining might mean destruction of one 
of the country’s few remaining natural 
landscapes. Opposition to mining was 
strong but the consortium stated that with 
advanced, but costly, technology both con- 
servation and mining of minerals can be 
achieved. 


NONMETALS 


Barite.—Bariosarda Co., a state-owned 
entity, and Edem Co. and Mineraria Bariti- 
na S.p.A., both private, controlled the coun- 
try’s barite output during 1980. Exploration 
programs were underway in the Arcu Sa 
Cruzi, Sa Bagatu, Seddorgia Barega, and 
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Mont’Ega Mines in Sardinia, all operated 
by Bariosarda Co., leading to the discovery 
of some additional reserves. Bariosarda has 
increased its capacities for desliming and 
crushing barite to 1,000 tons per day at the 
Barega and Mont’Ega Mines. 

Fluorspar.—Fluorspar was mined by two 
private companies, Mineraria Silius and 
Fluoramine in northern Italy, Sardinia, and 
Latium. Mineraria Silius, with mines at 
Gennas, Tres Montes, and Miscandroxiu in 
Sardinia, was by far the largest producer of 
fluorspar and accounted for approximately 
two-thirds of the country’s output; in the 
area of the Silus mines in Sardinia, work on 
a central shaft for several mines continued 
and conversion to full mechanization was 
underway during 1980. 

The completion of the Pianciano fluor- 
spar mine and plant located in the Province 
of Lazio, about 34 kilometers northwest of 
Rome, was delayed because of slow delivery 
of equipment. The operator, Soucom S.p.A., 
a fully owned subsidiary of Southland Min- 
ing Ltd. of Australia, expected start of 
production in 1981. 

Magnesium.—Societa Italiana per il 
Magnesio e Leghe di Magnesio, which op- 
erated a 12,000-ton-per-year magnesium 
plant at Bolzano, announced the possibility 
of stopping production. High costs for power 
and lower demand for magnesium made the 
operations uneconomic. The future of the 
plant depended on the results of continuing 
power tariff negotiations. 

Potash.—Reduced potash production in 
Sicily resulted from lower output of the 
San-Cataldo-Palo Mine, where reserves 
were near exhaustion, and from closure of 
the Racalmuto Mine for repair of the main 
shaft. 

At the Milena Mine, development work 
continued. About 300 meters of inclined 
truck ramp as well as buildings for power- 
plants, offices, warehouses, and repair 
shops were completed. Reportedly, the new 
mine would become operational some time 
during 1982 or 1983. Exploration by drilling 
continued to determine whether the Milena 
Mine is connected with the Vallone potas- 
sium-salts bearing basin. If the connection 
exists, a third plant for the conversion of 
the kainite ore to potasium sulfate may be 
built. All ore mined in Sicily was principal- 
ly kainite. 

Pyrite.—At a Campiano mine (Grosseto), 
operated by Solmine S.p.A., a service ramp 
for trucks that joins the 240 level below the 
sea level with the surface was completed. 
During 1980, Solmine S.p.A. produced all of 
the pyrite in Italy. Pyrite was consumed in 
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a sulfuric acid plant and pyrite cinder was 
used in a plant for production of iron 
pellets. Both plants were operated by Sol- 
mine. 


MINERAL FUELS 


In the fall of 1980, the revision of the 
National Energy Plan was completed. The 
draft of the plan was sent to the Council of 
Ministers for approval but was withdrawn 
for further study before yearend. It was 
expected that the Parliament would act on 
the energy plan during 1981. 

Italy was dependent on imports of high- 
rank coals, crude oil, and natural gas to 
meet its energy demand. The major domes- 
tic source of energy was natural gas, follow- 
ed by hydropower and a modest output of 
lignite, but even natural gas imports 
amounted to 53% of the country’s consump- 
tion. 

Coal.—Exploration around the Santa 
Barbara lignite mine near Arezzo con- 
firmed the existence of an additional 2 
million tons of lignite in the area. 

The Italian Government, Carbosulcis 
(owned by the Sardinian Regional Govern- 
ment), and SAMIM continued to work on 
reopening of the Sulcis Coalfield in Sardin- 
ia. The authorities were planning a two- 
prong approach to reopening the Sulcis 
Mine. At first the old mine will be reopened 
and the coal will be used in power-generat- 
ing installations in Sardinia. To minimize 
pollution, the high-sulfur Sulcis coal will 
probably be mixed with low sulfur imported 
coal before it is used in powerplants. Over 
the long term, the Government and ENI 
were exploring technologies that could be 
used to gasify and liquefy Sulcis coal. Im- 
ports of coal were essential to meet the 
country’s energy demand. During the past 3 
years, use of coal in Italy was increasing, 
reflecting efforts by the Government to 
lower the use of imported and expensive 
crude oil. 


Natural Gas.—Although natural gas was 


the largest primary energy source produced 
in the country, Italy was chiefly dependent 
on imports to meet demand during 1980. 
Construction of the Trans-Mediterranean 
gas pipeline from Rassi R’mel in Algeria to 
Minerbio near Bologna in Italy continued. 
The first of the three underwater pipelines 
between Algeria and Sicily, Italy, were laid 
down. The first flow of gas was planned for 
1981, providing agreement is reached on the 
price. 

A new onshore gasfield was discovered 
near Ravenna by ENI. ENI expects to dis- 
cover wells that produce 300 million cubic 
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meters of gas per year. Near Ravenna, ENI 
also has 15 offshore platforms with 118 
wells in operation. 

Another deposit of natural gas was dis- 
covered offshore Gyevi, near San Benedetto 
del Tronto, a port on the Adriatic Sea. Tests 
on the first well indicated a possible daily 
production of about 0.25 million cubic me- 
ters. At yearend, further drilling was under- 
way to determine the size and economic 
potential of the deposit. 

In addition, Societa Viscosa announced a 
natural gas strike at Biccari near Foggia 
(Puglia). Preliminary reports indicated dry 
gas (99% methane) at pressures up to 200 
atmospheres. Depth of the pay zone was 
2,400 meters. 

Petroleum.—During 1980, exploration for 
petroleum continued but no major discov- 
eries were announced. The number of explo- 
ration permits decreased compared with 
those of previous years. However, the ap- 
parent decline in these activities does not 
reflect the interests of domestic and foreign 
companies in exploration in Italy because 
they do not include permits granted in 
offshore Zone F. AGIP and Texaco Inc. 
jointly requested 16 oil exploration permits 
covering 1.1 million hectares, including all 
of the Puglia region and parts of Zone F. 
AGIP started exploration offshore in an 
area located between Marsala, Sicily, and 
Pantellaria Islands, and plans were made to 
explore the Sicilian mainland as soon as 
necessary permits were granted by the re- 
gional government. 

With a total output of 97 million tons, 
Italian refineries had a low rate of utiliza- 
tion during 1980, probably about 60%; a 
major reason, in addition to low demand, 
was the imposition of Government regula- 
tions requiring export licensing for reexport 
of products, which made processing of crude 
less advantageous in Italy than in other 
European processing centers. 

Mediterranea Raffineria Petroli S.p.A. of 
Messina, a subsidiary of the largest Italian 
independent oil group, owned by Attilio 
Monti, became insolvent and the Ministry 
of Industry appointed a commission to find 
a solution to its problems. One measure 
taken was to revoke the operating permits 
of the company’s four refineries, which had 
an annual capacity of 37 million tons. In 
addition ENI, after negotiations, took over 
the group’s SAROM company, with a refin- 
ery at Ravenna. At yearend, ENI was nego- 
tiating to take over the rest of the group. 


1Physical scientist, Branch of Foreign Data. 
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The Mineral Industry of Japan 


By John C. Wu! 


Despite the sluggish domestic demand 
and the continuing rise in oil prices in 1980, 
Japan’s economy successfully achieved a 
4.2% growth in real gross national product 
(GNP). According to the Economic Planning 
Agency, Japan’s real GNP in 1975 constant 


yen, increased from 181,740.8 million yen in 


1979 to 189,431.4 million yen in 1980. An 
increased investment on plant and equip- 
ment by industry and a high rate of export 
earnings were cited as the major contribut- 
ing factors to the growth of Japan's GNP in 
1980. During the 1979-80 period, the whole- 
sale price index rose by 17.8%, and the 
consumer price index increased by 8.0%. 
However, the unemployment rate was kept 
at 2.0% of the 56.5 million labor force 
throughout 1980. 

Since the 1973 energy crisis, Japan has 
been investing heavily in plant and equip- 
ment designed mainly for energy- and 
labor-saving purposes. Investment in ma- 
chinery and equipment, consistently ac- 
counting for 15% of Japan's GNP during 
the 1975-78 period, rose 16% to 17% of the 
GNP during the 1979-80 period. As a result, 
labor productivity of the Japanese industry 
has increased rapidly during the past 4 
years. Án increase in labor productivity has 
strengthened the Japanese industry's com- 
petitive position in the world market, as 
well as sustained a high rate of export 
earnings. 

According to Japan's Productivity Re- 
search Institute, labor productivity indexes 
for all industries, as well as selected mining- 
and mineral-related manufacturing indus- 
tries for the 1977-80 period, with 1975 as a 
base year, were as follows: 


1977 1978 1979 1980 
Industry ______~_ 117.6 126.9 141.9 154.6 
Mining 112.6 123.0 125.1 124.9 
Coal 102.6 106.3 106.1 112.3 
Metall 117.9 130.0 136.2 143.1 
Non metall 124.2 149.6 160.6 148.3 
Crude petroleum 
and natural gas 112.8 113.5 102.9 100.1 
Manufacturing 118.0 127.4 142.8 156.0 
Iron and steel 114.1 121.4 140.1 145.9 
Nonferrous metal 132.1 148.3 161.4 162.4 
Stone, clay, glass 
produ Nove 119.7 131.2 144.7 150.2 
Chemical 120.5 136.9 153.2 157.7 


In stabilizing prices, Japan has success- 
fully controlled the growth in labor produc- 
tivity in excess of the growth in wage cost. 

According to the Metal Mining Agency of 
Japan, the number of mines under oper- 
ation and the number of employees for 
metal and nonmetal mining in 1973, 1975, 
1977, and 1979 were as follows: 


Number of mines Number of employees 
“Apel Metal Nom er Noms 
i on- on- 
P Metal metal Metal metal 
1973 ____ 139 898 22,913 23,318 
1975 ____ 107 828 19,037 22,224 
1977 e 96 754 16,914 20, 168 
1979 |... 79 730 12,551 18,967 


Scarce resources, declining ore grades, 
high labor costs, and rigid Government 
environmental restrictions were the major 
factors for the decline of the Japanese 
mining industry over the past 7 years. 
However, the limestone mining industry of 
Japan remained one of the world’s largest 
in 1980. Japan continued to be a significant 
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producer of lead and zinc in the world. 
However, Japan’s coal mining industry, de- 
spite a moderate gain in labor productivity, 
was unable to expand and achieve its 20- 
million-ton-per-year goal. 

Japan continued to be among the world’s 
significant producers of cement, iron and 
steel, ferroalloys, fertilizer, nonferrous met- 
als, and petroleum products. However, Ja- 
pan is dependent on overseas sources for 
most of its major minerals. For example, 
dependency of iron ore on imports was 
about 98.5% in 1980; copper ore, 97.5%; 
bauxite, 100%; coking coal, 89%; phosphate 
rock, 100%; and crude petroleum, 99.8%. To 
secure stable sources of imports, most of 
Japan’s major minerals were imported 
under a long-term contract or received 
through overseas minerals development by 
investment (equity participation) and by 
technological assistance in exploration. 

During 1980, a multimillion-dollar Ama- 
zon aluminum project was signed with Bra- 
zil, a joint venture project agreement was 
reached with China for development of a 
major copper mine near Tongling in Anhui 
Province, and a joint venture company was 
established with Peru for exploration of 
lead and zinc in central Peru. Major long- 
term coal contracts were signed in 1980 
with Australia and Canada. Japan also 
signed two major joint venture agreements; 
one with Australia and the other with 
China to develop steam coal mines. In oil 
exploration and development, Japan signed 
two major contracts with China to develop 
the oil resources in Bo Hai Bay. Japan also 
signed an agreement with Canada to devel- 
op the oil deposits of Beaufort Sea in the 
Arctic. In addition to the existing overseas 
sources of its liquefied natural gas (LNG), 
Japan secured two 20-year supply contracts 
from Canada and the Soviet Union. A major 
long-term uranium purchase contract was 
also signed by Japan and Australia. 

Japan’s direct overseas investment in fis- 
cal year (FY) 1979 totaled $4,995 million, 
according to the Ministry of Finance. The 
figure represented an 8.6% increase over 
the previous fiscal year, and was about 0.5% 
of the country’s GNP. Since FY 1951, Ja- 
pan’s cumulative direct overseas invest- 
ments were $31,804 million by FY 1979. The 
share of investments in North America, 
Latin America, and Oceania increased from 
49.8% of the outstanding balance for 1951- 
79 to 64.6% of the overseas investments for 
FY 1979, while the share of Asia, the Middle 
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East, and Africa decreased from 37.9% to 
25.5%. Other new characteristics of Japan’s 
overseas investments for FY 1979 were a 
sharp increase in the form of credit acquisi- 
tions and a significant increase in invest- 
ments in natural resources. 

Japan’s overall foreign economic assist- 
ance in FY 1979 totaled $7.6 billion, down 
29% from $10.7 billion recorded in 1978, 
according to the Ministry of International 
Trade and Industry (MITI). However, the 
Japanese Official Development Assistance 
(ODA) in FY 1979 totaled $2.6 billion, repre- 
senting a 19.1% increase over the previous 
year. ODA funds were distributed as fol- 
lows: $560.2 million was for financial grants 
and technical assistance, $1,361 million was 
for development lending and capital, and 
the remainder was for contributions to mul- 
tilateral institutions. According to a MITI 
white paper released in late 1980, Japan 
would provide economic assistance to the 
developing nations because of its need in 
securing a stable supply of oil and other 
energy resources. 

During the past 5 years, exports of chemi- 
cals and heavy industry products (such as 
machinery, electric power machinery and 
equipment, and motor vehicles) have been 
rising in terms of quantity as well as unit 
value. Concomitantly, exports of light in- 
dustry products (such as textiles, wood prod- 
ucts, and foodstuffs) were on the decline. 
Imports of intermediates (such as fabrics, 
refined metals, and alloys) have been rising 
faster than imports of raw materials (such 
as raw textile materials and metal ores). A 
significant technological advance in chemi- 
cals and heavy industries and high energy 
costs of processing the raw materials were 


the principal factors for the change in the 


Japanese trade structure. In 1980, Japan’s 
total exports were valued at $129.8 billion,? 
a 26% increase over that of 1979. Increased 
exports of automobiles and machinery and 
equipment contributed most to the increase 
in exports. Japan’s total imports also rose 
by 27% to $140.5 billion. Increased imports 
of mineral fuels contributed most to the 
increase in imports, despite a decline in 
volume of crude oil imports in 1980. The 
merchandise trade deficit in 1980 was val- 
ued at $10.7 billion. 

During 1978-80, Japan’s export earnings 
and import expenditures of selected major 
mineral-related groups were summarized as 
follows, in million U.S. dollars: 


THE MINERAL INDUSTRY OF JAPAN 


1978 1979 1980 
Exports: 
Chemicals 5,102 6,100 6,766 
Chemical fertilizers.. _ 282 328 376 
Nonmetallic mineral 
products__________ 1,378 1,547 1,862 
Metal and metal products. 16,041 18,378 21,318 
Iron and steel! „854 14,113 15,454 
Imports: 
Chemicals 3,763 5,178 6,202 
Metal, ore and scrap s 836 6,850 8, 429 
Iron ore 453 2,999 3,448 
Nonferrous metal ore_ 1,754 2,879 3,730 
Mineral fuels „336 45,286 69,991 
Petroleum, crude and 
partly refined 23,432. 33,470 52,162 
Petroleum products 2,273 4,499 5,087 


In its report to the Ministerial Conference 
for Enforcing Comprehensive Energy Poli- 
cies in 1980, MITI stressed that securing a 
steady supply of energy is the utmost priori- 
ty for Japan. It was recommended that the 
Government should press ahead with poli- 
cies designed to secure a steady supply of 
oil, to promote energy conservation pursu- 
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ant to the Law for Rationalization of Ener- 
gy Use, to push forward comprehensive 
measures for the development and introduc- 
tion of nonoil energy sources (atomic power, 
coal, LNG, etc.), pursuant to the Alternative 
Energy Law, to deepen the understanding 
of the communities adjacent to proposed 
sites for power stations, to simplify the 
procedures for the development of sites for 
power stations, and to implement the laws 
concerning power source developments. 

In 1980, MITI announced that it would 
seek an appropriation of 2.1 billion yen in 
FY 1981 for the research and development 
of a satellite and equipment program to 
launch a natural resources exploration proj- 
ect. MITI planned to launch the satellite 
into a 560-kilometer earth orbit to conduct 
exploration from space for oil, uranium, 
iron ore, and other natural resources in 
1986. The estimated total project cost was 
about 80 billion yen. 


PRODUCTION 


Japan’s mine production of copper, gold, 
lead, manganese, tin, and tungsten declined 
in 1980, while production of iron ore and 
most of the nonmetallic minerals  in- 
cluding clays, dolomite, limestone, pyro- 
phyllite, and silica stone and sand, were at a 
higher level in 1980 than in 1979. Domestic 
crude oil and natural gas production contin- 
ued to decline in 1980. However, coal pro- 
duction in 1980 increased slightly over that 
of 1979 owing to an increase in labor pro- 
ductivity. 

Production of metals through processing 
of domestically produced and imported raw 
materials in 1980 was at a higher level for 
aluminum, cobalt, copper, tin, and titanium 
reflecting either increased exports or strong 
domestic demand for the metals. Production 
of gold, iron and steel, lead, primary magne- 
sium, nickel, silver, and zinc decreased 


slightly owing to the sluggish domestic de- 
mand and reduced exports. Japan became 
the world’s second largest producer of steel 
in 1980. In metal output of aluminum, 
copper, and zinc, Japan remained among 
the world’s top 10 producing countries. Ja- 
pan’s production of titanium sponge in- 
creased by 46% to 19,000 tons, surpassing 
the output of the United States and making 
Japan the world’s second largest producer 
following the U.S.S.R. in 1980. 

Production of cement by processing do- 
mestic raw materials reached another rec- 
ord high in 1980, while output of fertilizer 
continued to decline owing to increased 
prices of raw materials and declining ex- 
ports. Japan remained a major producer of 
refined oil and petrochemicals in 1980. 


Table 1.—Japan: Production of mineral commodities? 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980 
METALS 
Aluminum: 
n gross weight ____ thousand tons 1,411 1,785 1,502 1,546 1,936 
etal: 
Primary: 
Regular grades do- 919 1.188 1,058 1.010 1,091 
High- puriyůyhu do- 4 5 4 4 4 
Secondary _______________ do... r527 r587 r660 768 792 


See footnotes at end of table. 
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Table 1.—Japan: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980P 
METALS —Continued 
Antimony: 
777f;öÜ—˖ĩ³«˖uu:! 88 5,901 5,571 15,427 6,079 6,482 
öĩ;ào 2,207 1,802 11,017 512 355 
Arsenic, white (equivalent of arsenic acid) 60 NA NA NA NA 
i, . ee eee 1682 698 1624 458 338 
an 8 2,500 2,844 12,531 2,597 2,173 
Chromium: À 
Chromite, gross weight 22,150 117,881 18,696 11.905 13,610 
t! ⁰om ð y Bee tele 2,417 2,743 2,885 3,158 3,621 
Cobalt metall 515 1,093 1,864 2,653 2,867 
Columbium and tantalum: Tantalum metal 142 e50 NA NA NA 
Copper: 
Mine output, metal content 81,606 81,395 71,951 59,100 53,218 
Metal: 
Blister and anode: 
Fimaüry.- 8 769,400 848,400 854,500 853,700 861,000 
Secondary ----------------- 168, 800 166, 800 151, 400 67,700 68,800 
rr es "838,200 — 915,200 905,900 921,400 929, 800 
Refined: 
Pim nac mou TD nu 7769,355 848,586 854,474 853,693 889,497 
Secondary -_—--------------- 794,996 85,117 104,596 130,007 124,795 
"Total. oer ec 864,351 933,703 959,070 983,700 1,014,292 
Germanium 
G Be A 22 16 r17 15 16 
h ³⁰ aa cer ees 16 13 11 10 13 
Mine output, metal content 
thousand troy ounces. . 188 149 145 128 102 
M W 8 do... 11,044 11,219 12357 1.311 1.217 
Indium metall! do. 222 1231 209 322 386 
Iron and steel: 
Iron ore and iron sand concentrate: 
Gross weight _______ thousand tons 158 1685 r595 460 478 
Iron content do... 450 400 361 284 e295 
Roasted pyrite concentrate (50% or more Fe) 
do- 653 571 487 432 366 
Metal: 
Pig iron and blast-furnace ferroalloys 
do- 86,576 85,886 78,589 83,826 87,041 
Electric-furnace ferroalloys: 
Ferrochrome_ -- ------------—- 463,541 398,782 274,421 365,490 402,997 
Ferromanganese -——---------- 632,160 527,418 455,729 603,019 569,147 
Ferronickeãa“““ll. ~~ _- 198,411 224,339 198,482 303,716 216,829 
Ferrosiliſo[ßEnsEn ~~ -__ 313,077 291,446 270,052 319,553 303,754 
Silicomangan ese 873,196 333,692 303,249 299,680 310,714 
rere hromiunpsilicen — E 11,046 11,411 29,208 212,623 220,531 
er: 
Calcium silicon 3,898 5,634 1,896 3,349 8,859 
Ferrocolumbium 608 1.281 1.193 207 1.159 
Ferromolybdenumm ~~~ -—-—- 4,501 3,705 3,904 3,406 4,367 
Ferrotungsten ____________ 447 371 243 251 242 
Ferrovanadium __________~— 8,901 2,546 8,193 4,628 3,526 
Unspecified 2,061 7,352 9,637 9,298 10,360 
lr eo ee = 2,007,847 1,807,977 . 31,531,207. 31,926,220 31,907,485 
Steel, crude _______ _ thousand tons 107,399 102,405 102,105 111,748 111,395 
Semimanufactures, hot-rolled: 
Of ordinary steels do... 83,161 19,617 19,625 89,075 88,888 
TN Of special steelss do... 9,885 10,304 11,669 12,522 12,872 
ad: 
Mine output, metal content: 51,666 54,764 156,489 46,929 44,765 
Metal, refined: 
Fimary oo eee eee eee 219,053 221,398 T228,442 221,241 220,934 
Sonos 53,815 56,496 153,537 53,376 74,277 
esium metal 
7ö;—¾e ͤ=Nnenũl eee 11.190 9,416 111,162 11.368 9,252 
SOCONGOlY e es ee a a 17,601 17,584 710,938 16,382 23,872 
Manganese: 
Ore and concentrate: 
Gross weight __________________ 141,742 126,156 1104, 147 87,929 79,579 
Manganese content 38,696 32,801 28,640 23,213 21,009 
e ß 32,540 127,429 31.131 36,110 39,487 
Métal. ec EM ĩ— er 6,752 7,267 6,463 : 4,431 


See footnotes at end of table. 
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Table 1.—Japan: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Molybdenum: 
Metal content of concentrate 
Metal un eS ee a ee 


Nickel metal: 
Refined Jö OER ⁵ 8 


Total an at erum e tu 
Platinum-group metals: 
ladium metall troy ounces. . 
Platinum metall do... 
Rare-earth metals: 
Lanthanum oxide 


Selenium, elementaililLALLLLLLLLsLs 
Silicon metal 
Silver: 
Mine output, metal content 
thousand troy ounces. . 
Metal, p 


ee Beet ee ce a oo On 
Tellurium, elemental ______________-__~ 


n: 
Mine output, metal content 
Metal, smelter 22 8 


; ee Moe LAS eur 
5 Metal te eee kilograms_ _ 
inc 
Mine output, metal content 
Oxide 


Bromine, elemental? __.______________~- 
Cement, hydraulic thousand tons. — 
Clays: 


Gyps um thousand tons 
Iodine e elementaa“llns lc- 
Lime: Quickline — thousand tons_ — 
Nitrogen: N content of ammonia _ _ _ — _— On a 
Pērle Nc 
Salt, all types thousand tons 
ium compounds, n.e.s.: 
Sodium carbonate 
Sodium sulfat 


Dolomite _~__________~_ thousand tons 
Limesténe___~______~_______~_ do- 


Sulfur: 
: content of Pries do... 
rod 


Pyrophyllitek.e. 


See footnotes at end of table. 


1976 


220 
336 


24,010 
70,790 


94,800 


18,089 
8,706 


80 
301 
460 
283 


9,299 
36,522 
30 


643 
11,129 


3,486 
16,391 


1814 
1.431 
8,043 


259,953 
59,182 
142,069 
33,976 


7,703 
53,704 
12,000 
68,712 


400,000 


890,926 
226,073 


1,085,463 
313,073 


5,524 
147,530 


471 


1 1202 
926 


104,836 


1,692,105 
13,000 


409 


1977 


182 
275 


24,139 
69,761 
93,900 


1,178,899 
324,030 


15,764 
1154, 121 


389 


1,336 
1,100 


127,616 


1,671,386 
14,000 


425 


1978 


1123 
309 


21,636 
57,564 
79,200 


724,021 
710,176 


1,161,570 
1320, 177 


6,087 
172,543 


327 
1,296 
71,105 
"139,491 


71,555,434 


15,000 


489 


1979 


117 
409 


25,030 
75,970 
101,000 


22,495 
12,142 


1,432,241 


6,119 
182,781 


303 


1,350 
1,241 


120,403 


1,588,461 
16,000 


538 


55] 


1980P 


NA 
19,362 


668 
2,049 
NA 


238,128 
63,497 


135,189 
49,917 


1,355,403 


6,361 
184,726 


354 


1,300 
1,178 


122,415 


1,628,461 
17,000 


915 
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Table 1.—Japan: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
l: 
Anthracite __________- thousand tons 38 r5 fue 23 8 
Bituminous coal* _____________ do...- 18,359 718,246 18,992 17,643 18,027 
Lignite. - - ---------------—- do— 53 40 39 32 27 
! —Á—À do 18,450 118,291 19,031 17, 698 18,062 
Coke including breeze: 
Metallurgical. - -- ------- 8 do- 43,446 *43,000 40,546 43,189 47,463 
Metallurgical breeze __________~- do 2,181 €2,000 €2,000 2,000 NA 
Gashouse including breeze do... 4,181 13,717 3,342 3,226 3,494 
Fuel briquets, all grades do_ _ _-— 466 *450 421 479 453 
Gas, natural: 
33 million cubic feet 788,047 199,025 193,255 85,250 77,593 
Marketeee ck. do... 785,638 796,281 190, 440 83,455 75,545 
Natural gas liquids: 
Natural gasoline 
thousand 42-gallon barrels_ _ 87 e37 g e37 NA 
Liquefied petroleum gas from natural gas (field 
plants only) -------------—- do_ 293 €300 €300 e300 NA 
peii... ĩðò d at thousand tons 70 70 60 60 NA 
Petroleum: 
Crude thousand 42-gallon barrels. _ 4,241 4,334 3,963 3,522 3,169 
Refinery products: 
Gasoline: 
Aviation do... 198 157 170 138 
Ohler 0 c 189,530 196,317 209,449 215,910 214,614 
/ ˙ AA Oc 22,102 24,07 26,074 26,669 28,83 
Keros ine do- 151,567 183,405 187,073 193,537 178,718 
Distillate fuel oil |... 8 230,939 114,870 122,975 135,652 135,633 
Residual fuel oil do- 674,246 803,850 780,226 119,628 697,507 
Lubricants TEE EAE OE EEEN Occ 13,713 14,221 11,440 12,277 12,636 
er: 
Asphalt and bitumen do- 24,972 28,103 31,219 30,618 28,411 
Liquefied petroleum gas do- 50,592 37,135 48,645 52,413 47,067 
Naphtha ------------- do...- 180,897 126,796 120,057 118,563 110,512 
Paraffin do- 885 1.132 1,088 1,195 1,101 
Petroleum cke do 1.143 1.730 440 503 692 
Unfinished oils do___ 47,489 44,224 38,300 45,362 44,557 
Refinery fuel and losses : 92,353 125,446 110,768 83,441 €110,411 
Total 1256. oe ee do— 1,680,626 1,701,463 1,687,924 1,695,906 1,610,786 


"Estimated. Preliminary. ‘Revised. NA Not available. 

1Table includes data available through Sept. 8, 1981. 

2For reasons not evident in sources, these figures are reported as negative numbers. (See also footnote 3.) 

3Sum of listed detail as reported, but adding quantity bearing footnote 2 as positive numbers. Japanese sources provide 
the following totals for ferroalloy output in the years indicated: 1978, 1,512,791; 1979, 1,900,974; and1980, 1,866,423. These 
totals represent the sum of listed detail using the quantities bearing footnote 2 as negative numbers, thereby not only 
omitting the footnoted numbers, but actually subtracting them from the sum of all other alloys. The reason for this 
procedure in source publications is not explained. 

“Includes a small amount of natural coke. 

5Includes output from gas mines and coal mines. 

May include some additional unfinished oils. 


TRADE 


In 1980, Japan's total value of two-way 
merchandise trade reached $270.3 billion, 
with values of exports and imports amount- 
ing to $129.8 billion and $140.5 billion, 
respectively. The record high trade deficit 
of over $10 billion represented a 40.3% 
increase over that of 1979. The increased 
deficit in 1980 was primarily because of a 
54.6% increase in the import bills of crude 
oil and a 23% increase in the prices of 
imported mineral ores and metals. 


The top seven foreign exchange earners 
were export of motor vehicles, valued at 
$23.3 billion and accounting for 18% of the 
total export earnings; iron and steel, $15.5 
billion (12%); vessels, $4.7 billion (3.6%); 
scientific and optical equipment, $4.5 billion 
(3.5%); metal products, $3.9 billion (3.0%); 
tape recorders, $3.3 billion (2.5%); and radio 
receivers, $3 billion (2.3%). The seven prin- 
cipal imports were petroleum (crude and 
partly refined), valued at $52.8 billion, 
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which accounted for 37.6% of the total 
imports; wood, $6.9 billion (4.9%); petrole- 
um products, $5.1 billion (3,6%); nonferrous 
metals, $4.5 billion (3.2%); coal, $4.5 billion 
(3.2%); nonferrous metal ores, $3.7 billion 
(2.6%); and iron ore, $3.5 billion (2.5%). 

Of Japan's total exports, the United 
States remained the principal customer for 
total exports, accounting for about 24%, 
followed by the Federal Republic of Ger- 
many, 4.4%; the Republic of Korea, 4.1%; 
Taiwan, 4.0%; China, 3.9%; Hong Kong, 
3.7%; and Saudi Arabia, 3.7%. The United 
States was the main buyer of Japan's motor 
vehicles, iron and steel, metal products, 
machinery and equipment (other than mo- 
tor vehicles), and nonmetallic mineral 
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The United States also remained the 
major supplier of total imports, accounting 
for about 17%, followed by Saudi Arabia, 
14%; Indonesia, 9.4%; Australia, 5.0%; Can- 
ada, 3.4%; Iraq, 3.1%; and China, 3.1%. The 
United States was the main supplier of 
Japan's chemicals, coal, equipment and ma- 
chinery, foodstuffs, metal ores and scrap, 
and wood. 

During 1980, the top seven trading part- 
ners of Japan, based on the value of two- 
way trade, were the United States with 
total trade valued at $55.8 billion; Saudi 
Arabia, $24.4 billion; Indonesia, $16.6 bil- 
lion; Australia, $10.4 billion; China, $9.4 
billion; the Republic of Korea, $8.4 billion; 
and Taiwan, $7.4 billion. 


products. 
Table 2.—Japan: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 
Destinations, 1979 
Commodit 1978 1979 : 
SUD ona Other (principal) 
METALS 
Aluminum: I 
Bauxite and concentrate 1.821 1,000 —— All to Republic of Korea. 
Oxides and hydroxides. . 175,065 259,583 1,270 UY up. DUK of Korea 65,463; 
Fused alumina (artificial corundum) .. _ 12,949 16,735 523 ^ Republic of Korea 8,235; Taiwan 4,988. 
Metal including alloys: 
SOPaD 0 ⁰ ar 1,097 292 E 917 of Korea 137; Taiwan 113. 
Unwroughhg tt 54,594 7,946 i pines 3,094; Republic of Korea 1,714. 
Semimanufactures 149,185 98,959 39, 025 ublic of Korea 11,082; Taiwan 6, 699; 
bad Kong 6,580. 
Arsenic trioxide, pentoxide, acid... 6 NA NA NA. 
Beryllium metal including alloys, all forms 
ilograms_ _ 237 6 ae Singapore 5. 
Bismuth metal including alloys, all forms 288 182 71 Netherlands 52. 
Cadmium metal including alloys, all forms 111 151 D N 151 Ande 94; United Kingdom 23; 
ndia 
rmm. 
Chromite_______~_~_ ~~ ________ 1,636 1,786 E All to Republic of Korea. 
Oxides and hydroxides 1.562 1,965 612 Taiwan 616; Republic of Korea 370. 
Cobalt oxides and hydroxides _ 87 41 2 Netherlands 8; West Germany 6; 
Taiwan 6. 
Columbium and tantalum: Tantalum metal 
PO e alloys, all form 41 30 16 West Germany 9; Austria 5. 
pper: 
ulfate. mL LR LE 325 246 E Taiwan 177; Indonesia 20. 
Metal including alloys: 
Waste and scrap- ___________ 51,411 47,233 18,387 Taiwan 24,125. 
Unwroughhngnt 4,530 5, 535 650 Republic of Korea 4,792. 
Semimanufactures 164,324 175,974 30, 124 Hong Kong 28,700; Taiwan 24,898; 
Singapore 12, 994. 
Iron and steel: 
oen concentrate 18 49 -— Taiwan 35; Hong Kong 14. 
etal: | 
SCIHD Dl ee ee ee 164,395 150,562 97 ad ^3 of Korea 78,125; Hong Kong 
Pig iron, including cast iron 32,678 50,225 a2 Republic of Korea 28,188; Bangladesh 
Sponge iron, powder, ot 10,585 10,537 1,341 Australia 233 2, 7120 8 of Korea 2,047; 
aiwan 1,1 
Ferroalloys: 
Ferromanganese 
thousand tons 37,147 92,886 30,927 China, mainland 23,290; Australia 10,294. 
Other do- 133,153 39,559 5,885 Netherlands 23,097; China, mainland 
4, 002; Republic of Korea 2,132. 
Steel, primary forme do- 4,428 4,568 575 Republic of Korea 1,154; Taiwan 503; 


See footnotes at end of table. 
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Table 2.—Japan: Exports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 
Destinations, 1979 
Commodi 1978 1979 j 
N 1 Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
nis ios 5 sha 
angles, pes, 
sections thousand tons 6,166 7.202 1,351 ios 5 1,379; Saudi Arabia 929; 
raq 568. 
Universals, plates, sheets: 
Uncoated____— — on c 10,372 6,019 972 China, mainland 1,595; Taiwan 638; 
Republic of Korea 361. 
Tinned _______ do- 815 834 189 ye end 104; Philippines 93; 
Other, coated do- 2,915 2,881 1,092 Saudi A Arabia 110. 
Hoop and strip ----— do- 812 683 62 a, mainland 152; Indonesia 58; 
Taiwan 34. 
iram and accessories os ee 193 189 37 China, mainland 33. 
F — 367 302 115 China, mainland 24. 
Tubes, aptas Yel fittings do. --—-— 6,280 6,630 1,375 U.S.S.R. 1,242; China, mainland 770. 
8 5 RA endis Lan 9 31 26 14 Iraq 2: Taiwan 2. 

Ore and concentrate 9,312 8.266 -- Anu to U.S. S. R. 

Oxide — ⁰0AW ĩ⁊ĩͤ . ĩ 8 1,021 243 -- Taiwan 123; Burma 79. 

Metal icing alloys, all forms 587 15,627 2 Taiwan 6,602; Republic of Korea 5,596. 
Magnosium me including alloys, all 

JJ 8 313 108 ao Republic of ores 40; Taiwan 24; 
apore 
Manganese: E 
Ore and concentrate 4,831 6,230 -- Republic of Korea 3,442; Indonesia 962. 
Mid 8 21,946 19,436 3,401 Re ublic of Lorea 2.929: Indonesia 2,135; 
pin 
Mercury --------- 16-pound flasks.. . 6,929 15,662 9,278 Nether ds | 1,261; Taiwan 1,200; 
Indonesia 1,08 
Molybdenum metal including alloys, all 
C6! n 8 39 71 18 Hungary 18. 
Nickel: 
and concentrate acm 40 _. All to Sweden. 

Metal including alloys, all forms- — - - — 5,242 2,623 1,232 Taiwan 205; Republic of Korea 162. 
Phosphorus, elemental (red) ----_---- 148 91 2 Taiwan 30; Vietnam 25; Philippines 15. 
Platinum-group metals including alloys, 

unwrought and partly wrought 
thousand troy ounces. _ 128 137 14 ir ee 115 Netherlands 22; Republic of 
rea 15. 
3 elementalll!l 264 313 89 Netherlands 98; United Kingdom 71. 
ver: 
Waste and scrap ______________ 15 24 -- Mainly to Republic of Korea. 
Metal 5 alloys, unwrought and 
partly wrought 
thousand troy ounces. .. 3,015 4, 155 883 Taiwan 942; Republic of Korea 813; 
i Uni Kingdom 767. 
n: 
EN NEE EE eee AE AE 11 35 17 Netherlands 4; Republic of Korea 4. 
- ovy including alloys, all forms T488 1,405 2 Burma 439; Taiwan 435; Mozambique 120. 
tanium 
%0%%%GGö§öÜö—m ee 10,508 13,818 2,875 Taiwan 3,916; Republic of Korea 2,554; 
China, mainland 1,202. 

Metal including alloys, all forms 4176 4,887 2,164 Netherlands 1,382; United Kingdom 1,055. 
N metal including alloys, all forms 172 209 43 U.S. S. R. 58; Taiwan 25. 

Ore and concentrate 458 798 EN All to Canada. 

Oxideg o nuoc 1,322 690 (3 Re ublic E Korea 313; Thailand 123; 

aiwan 

Metal including alloys, all forms 67,181 42,642 12,005 Republic d Korea 9, 9,820; Taiwan 5,572; 

and 4, 
Other: 
Ores and concentrates: 
Of molybdenum, tantalum, tita- 
nium, v. ium, zirconium 1,398 844 29 3 of Korea 632; Vietnam 100. 
Of other base metals 153 2 2a Mala ia 1; i at s Democratic Republic 
of Yemen 
Ash and residue containing nonferrous 
metals on ee ee ce ee ete 5,123 10,898 3,314 ium 1,608; United Kingdom 1,531; 
est Germany 1,240. 
Oxides, hydroxides, peroxides _ 2,164 1,592 156 Re "d of Korea 457; Taiwan 276; Iraq 
Metals: 
Metalloids _______________ 149 NA NA NA. 


See footnotes at end of table. 
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Table 2.—Japan: Exports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Other —Continued 
Metals —Continued 


Alkali, alkaline earth, rare-earth 
met ass 


5 alloys 
Base metals including alloys, all 
forms... mc 


NONMETALS 
Abrasives, n.e.s.: 


e ß 
Dust and powder of precious and semi- 
precious stones .. thousand carats_ _ 
Grinding and polishing wheels and 


Asbestos 
Barite and witherite |... 
Boron materials: 
Crude natural borates |... 
Oxide and acid 


Chalk 


Refractory including nonclay brick 


Nonrefractor |... 
ond: 
Gem, not set or strung g carats_ _ 
Industrial 


Diatomite and other infusorial earth _ _ _ _ 
Feldspar `- nS a ]˙Üd ꝛ m 
Fertilizer materials: 

Manufactu 


Nitrogenous - thousand tons 


Fluoreper, site nepheline, nepheline 
77 ee Ste 

Graphite, natural! 

Gypsum and plasters. ____.________ 


Kyanite and related materials |... 


Mica, all dens MOUSE SOS ERR Se n 
oxides 


Precious and semiprecious stones except 
diamond: 


Natural kilograms _ 
Manufactured do... 
Salt and brine_ ———---—--------=——-— 


ium and potassium compounds, n.e.s.: 
Caustic soda________________~- 


Caustic potash, sodic and potassic 
peroxides ________________- 


See footnotes at end of table. 


1978 


688 
81 


1,236 


1,429 
416 
1,168 
4,868 
2,894 
285 
120 
8,624 
50 
64,171 
167,655 
48,442 


232 
1,185 


1,298 
15,157 


2,030 
10,726 
4,153 
64,182 
201,108 
532 
1,406 
6,172 
16,470 
83,290 
144,796 
NA 
783 


15,589 


15,153 
24,108 


2,934 
146,885 


5,501 


1979 


861 
16 


10,814 
13 
79,267 
196.270 
44,896 


1,031 
1,286 


141,185 
169, 675 


115 
$151 
22,121 
28,581 
133,832 
4,467 
714 
16,731 


50,044 


29,934 
2,774 
243,413 


5,268 


United 
States 


100 
12 


Destinations, 1979 
Other (principal) 


Taiwan 554; France 58. 
France 30; Hong Kong 9. 


West Germany 617; Australia 506; 
Netherlands 425. 


Taiwan 400; Republic of Korea 304; Hong 
Kong 171. 
Taiwan 243; Republic of Korea 242. 


Taiwan 138; Republic of Korea 83. 
a 784; Hong Kong 707; Singapore 


Taiwan vx Republic of Korea 40; India 26. 
U.S.S.R. 1 000. 


All to Republic of Korea. 
Republic of Korea 101; Taiwan 35. 
Saudi Arabia 2,594; Kuwait 1,965; 


ingapore 1,290. 
All to Republic of Korea. 
Taiwan 50,865; Republic of Korea 14,372. 
Republic of Korea 47,164; Taiwan 20,804; 
razil 20,766. 
Singapore 10,514; Hong Kong 6,337. 


Republic of Korea 539; Hong Kong 

Romania 478; North Korea Republic 
of Korea 219 

Taiwan 392; Cuba 192; U.S.S.R. 180. 

Taiwan 22, 219. 


China, mainland 1,268. 

Burma 18,414; Taiwan 4,510. 
Republic of Korea 2 ,003. 

Thailand 88,546; Philippines 21,100. 
Philippines 156, 368. 


Taiwan 71; Indonesia 36. 

Republic of South Africa 650; Taiwan 412. 

Taiwan 2,524; Republic of Korea 1 ,992; 
Indones ia 822. 

Taiwan 16,3 ,962; Republic of Korea 2,816; 
Thailand 2, 170. 


Papua New Guinea 22,562. 


Australia 22,815; Taiwan 13,670; Republic 
of Korea 12, 488. 
West Germany 1,019; Taiwan 511; 


Hong Kong 308; Taiwan 210. 


Taiwan 7,159; Mexico 1,250; Republic of 
Korea 1, 


Republic of Korea 29,340; Taiwan 11,617. 
Republic of Korea 12, 197: West Germany 
k Malaysia 3, 297. | 
Korea Papua New Guinea 174. 


Australia 192,962; Republic of Korea 
27,179; Thailand 20,491. 


Taiwan 1,217; Australia 1,149; 
Republic of Korea 1,025. 
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Table 2.—Japan: Exports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Sodium and potassium compounds, n.e.s. — 
Continued 


Stone, sand and gravel: 
Dimension store 
Dolomite, end refractory- grade 
Gravel and crushed rock 


Limestone except dimension 
thousand tons 


Quartz and quartzi te 
Sand excluding metal- bearing 


Sulfur: 
Elemental: 
Other than colloidal 
loidaallll!kk!!l! 
Sulfur diox ide 
Sulfuric acid 


Slag, dross, and similar waste, not 
metal- bearing 


Oxides, hydroxides, peroxides of stron- 
tium and bariu nn 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black and gas carbon: 
Carbon black 


Gas carbon 
Coal, all grades, including briquets |... 


Coke and semicoke - - - - ---- -----—-- 
Hydrogen, helium, rare gases 


Petroleum refinery products: 
Gasoline thousand 42-gallon barrels_ — 


Kerosine ______________ do... 
Distillate fuel oli!!! do_ ___ 
Residual fuel oil |... do- 
Lubricant geg do- 
Other: 
Liquefied petroleum gas do- 
Mineral jelly and wax do 
Petroleum coke |... do— 
Bitumen do 
Unspecified. |... do 


Mineral tar and other coal-, petroleum-, or 
gas-derived crude chemica 


1978 


o 
320,986 
220 
66 
325,195 
1,803 
10,112 


"517,185 


54,340 
6,020 


T 
30,856 


26 
47,740 
896 
1,156 


101 
149,461 


1979 


114,598 
1,010 
8,470 

213,617 


1,427 
1,209 


4,667 


26,883 


59,563 
2,081 
1,008 


United 
States 


2,217 


8,733 


Destinations, 1979 
Other (principal) 


Indonesia 43,371; Philippines 22,958; 
Republic of Korea 13,357. 


Republic of Korea 417; Saudi Arabia 194. 
Philippines 5,350; Indonesia 2,060. 
Australia 138,520; Republic of Korea 


Australia 1,280. 

Saudi Arabia 350; Taiwan 336; Republic of 
Korea 232. 

United Arab Emirates 1,020; Taiwan 959; 
Republic of Korea 778. 


Republic of Korea 312,762; Taiwan 86,609. 
North Korea 132; Cuba 40; Iraq 32. 
Taiwan 31. 

fure HOSTS Peru 87,039; Philippines 


„745. 
Taiwan 352; Republic of Korea 235; 
Philippines 176. 


Republic of Korea 4,991; Taiwan 2,669; 
rgentina 766. 


sas pe of Korea 237,571; Philippines 
56,051. 


Poland 18,254; Thailand 2,561; Republic of 
South Africa 2,000 


ca 2,000. 
United Kingdom 734; France 650; West 
Germany 609. 


Republic of Korea 2. 


China, mainland 14,076; Indonesia 2,625; 
Singapore 1,461. 


ae ord of Korea 40,862; North Korea 
5,400. 
Philippines 222; Peru 149; Republic of 
Korea 138. 
Taiwan 351; Republic of Korea 155; Saudi 
Arabia 127. 
Taiwan 51. 
Australia T. 
NA. 
Taiwan 203; Republic of Korea 198. 
Republic of Korea 740; Taiwan 297; 
ndonesia 255. 
—— of Korea 143; Philippines 140; 
ong cpap iar 
Republic of South Africa 148; Republic of 
orea 93; India 52. 
Italy 31. 
NA. 
Republic of Korea 50; Taiwan 19; India 16. 


U.S.S.R. 78,900; Republic of Korea 38,189; 
Taiwan 23,205. 


TRevised. NA Not available. 


1Excludes exports under the Japanese-United States Mutual Defense Agreement or for account of the U.S. military 


forces. 
2Less than 1/2 unit. 


3Excludes mosaic tiles valued at $83,370,000 in 1978 and $82,918,000 in 1979. 


“May contain some arsenic trioxide and pentoxide. 


5Includes oxides of magnesium. 
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Table 3.—Japan: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Bauxite and concentrate 
thousand tons 
Oxide and hydroxide_ _ __ __ do... 
Fused alumina E corundum) . 
side ioi including al 


Antimony: 
Ore and concentrate 


Metal including alloys, all forms ...... 


Arsenic: 

Natural sulfides |... ......—- 
Trioxide, pentoxide, acids 

Beryllium: 
I aa 
Metal including alloys, all forms 
kilograms - 

Chromium: 
Ore and concentrate 


Oxide and hydroxide - -------- 
Cobalt: 


Oxide and hydroxide „ 
Metal including alloys, all forms 


Columbium and tantalum: 
Columbium (niobium) ore and 


Ore and concentrate 
Metal including alloys, all forms 


Cop 
Ore. and concentrate 


thousand tons 


Geriastum: 
Metal including alloys, all forms 
kilograms. _ 
Gold metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. _ 


Indium metal including alloys, all forms 
kilograms_ _ 
Iron and steel: 


Ore and concentrate except roasted 
pyrite thousand tons 


Scrap _____ _ thousand tons - 
Pig iron including cast iron 


o 
Sponge iron, powder, shoet — — 
Ferroalloys_____________ _ 


Steel, primary form 
Semimanufactures _________ 


Lead: 
Ore and concentrate 


See footnotes at end of table. 


1978 


139,612 
740,204 


25,889 


6,553 
1,611 
10 

155 

33 
1,674 
669,987 
3,505 


615 
1,351 


1,858 


128 
46 


3,167 


"2,868 


114,645 
2,891 
3,229 
640 
6,389 
361,189 

149,397 


23,590 


222,447 
766 


1979 


181,531 
748,438 


33,055 


6,702 
3,202 


999 

15 
2,197 
962,251 
2,977 


651 
197 


1,659 
304 
61 
2,969 
730 


United 
States 


2 
2 
259 


143,705 
104,270 
5,815 


56 


1,631 


Sources, 1979 
Other (principal 


Australia 3,204; Indonesia 1,012. 
Australia 741. 
India 4,717; Brazil 4,464. 


Canada 11,560. 

New Zealand 110,132; Canada 
108,811. 

Romania 10,856; France 3,494; 
Venezuela 1,904 


Bolivia 5,603; Republic of South 
Africa 536; Thailand 335. 

China, mainland 2,895; Bolivia 83; 
Spain 69. 


All from China, mainland. 
France 666; Mexico 180. 


ublic of South Africa 443,340; 
hilippines 183,553; India 156, 133. 
West Germany 987; U.S.S.R. 650. 


Belgium 582; Canada 31. 
United Kingdom 56; Netherlands 31; 
Canada 25. 


Canada 883; Brazil 600. 


Malaysia 142; West Germany 75. 
West Germany 5. 


Philippines 888; Canada 776; Papua- 
New Guinea 379. 

China, mainland 215; Taiwan 154; 
Peru 120. 


us Kon 11,100; Taiwan 8,479. 
ia 158,889; Chile 78,040. 
Wat Germany 447; Belgium 270. 


West Germany 10; Belgium 3. 
All from Belgium. 


u 880; United Kingdom 


Canada 1,980; United Kingdom 693; 
Peru 558. 


Australia 55,297; Brazil 26,136; India 
17,088. 
*All from Philippines. 
Australia 314. 


Australia 171; Brazil 149; Mexico 76. 

Sweden 7,794; Indonesia 4,117. 

Republic of South Africa 251,577; 
razil 45,874; Norway 39,567. 

Pavan 166,137; Republic of Korea 

Sweden 103,159. 

Rd Public of eA 19, 893; Italy 3,080; 

weden 2,600 


Canada 143,680; Peru 44,233; 
Australia 14, 103. 

Mexico 881; China, mainland 424; 
Bulgaria 100. 


See footnotes at end of table. 
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Table 3.—Japan: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 : 
7 lores Other (principal) 
METALS —Continued 

Lead —Continued 

Metal including alloys: 

Scrap Se 8 6,704 2,023 1,224 New Zealand 215; Bahrain 134. 
Unwrou ght 59,341 62,672 168 Mexico 12,823; Peru 12,606; North 
Korea 1 10, 905 
Semimanufactures 17 31 28 West Germany 1. 
Lithium: 
Elementaall“!lll __ 20 20 20 
Mec. ides ___ AT R rer rome ae 479 780 544 U.S.S.R. 225. 
esium metal including alloys, 
; ³ a A E 19,123 12,230 8,653 Norway 1,777; Canada 1,469. 
anese: 

Ore and concentrate 

thousand tons 2,012 2,692 fepe Republic of South Africa 1,180; 
Australia 550. 

Oxides nomm 40 216 6 Belgium 180; China, mainland 30. 
Mercur 76-pound flasks_ _ 3,066 3,143 1 Algeria 2, 391; Spain 600. 
Molybdenum: 

re and concentrate 16,645 18,431 9,928 Canada 3,680; Chile 3,208. 

Trioxide oie ðͤ ee 497 613 612 NA. 

Ai 97 70 including alloys, all forms 110 73 45 West Germany 24. 
ickel: 
Ore and concentrate 
thousand tons 2,999 4,015 ET N ES 5 2,128; Indonesia 
Matte, speiss, similar materials 29,748 42,041 8 Australia 23,878; Indonesia 10, 110. 
Metal including alloys: 
SCFaD nsa ee ee 3,522 1,948 892 Taiwan 457; United Kingdom 406. 
Unwrought___________-_~_ 10,890 19,719 1,404 Canada 4, 922; U. T S.R. 3,625; 
Australia 2,84 
Semimanufactures 12,624 3,291 1,577 United Kingdom 1,194; Australia 209. 
Platinum-group metals: 
Waste and sweepings |... value $292,379 $722,603 E m 5 West Germany 
Metals, unwrought and partly 
wrought: 
Platinum 
thousand troy ounces. . 1,231 980 102 bed ar pnt of oum Africa 440; 
Palladium troy ounces. _ *739,644 967,254 81,566 U. 15 S. R. wast ; Republic of South 
rica 
Rhodium do— 27, 801 38,677 3,504 U.S.S.R. 18, 133; Republic of South 
Africa 8, 874; United Kingdom 
6,655. 
Iridium, osmium, ruthenium 
do... 19,731 30,479 6,173 United Kingdom 12,474; Republic of 
South Africa 11, 542. 
Alloys- ss do... 42,553 37,777 3,312 West 8 23, 759; Switzerland 
Rare-earth metals: 
Oxides and crude chlorides _ _ _ _ _ _ _ 1,588 2,652 286 China, mainland 1,037; India 760; 
France 268. 
Metals (yttrium, scandium, inter- 
mixture 53 86 Brazil 66; Austria 11. 
Selenium, elemental. _ _ _ _ kilograms.. _ M 726 " All from Canada. 
Silicon elemental. ..... 52,992 58,191 5,182 Spain 10,833; Republic of South 
Africa 8,337; France 7,510. 
Silver: 
Ore and concentrate 4,109 4,113 2 Republig of Korea 2,300; Bolivia 
1,813. 
Waste and sweepings ----- value $171,103 $158,096 -— All from Singapore. 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces_ _ 117,213 23,523 984 di 2 Mezo 8,821; Republic of 
orea 1,784. 
Tellurium ~- --------- kilograms_ _ 8 14,681 1,479 U.S.S.R. 9,980; Peru 2,722. 
Oxide. oe he re Se ee eh 3 4 5 EN Australia 4; United Kingdom 1. 
Metal including alloys, all forms 28,169 30,555 3 Malaysia 17,696; Indonesia 6,423; 
Thailand 5,992. 
Titanium: 
Ore and concentrate 399,131 420,433 Em Malaysia 187,165; India 83,492; 
Australia 71, 109. 
IAG E — ee 61,942 75, 864 -- Canada 52,718; Republic of South 
Africa 23, 146. 
Mie echa 3,279 3,939 353 West German 1,134; United Ki 
dom 1,130; China, mainland 559. 
Tungsten: 
Ore and concentrate 2,264 3,133 380 Republic of Korea 815; Canada 486; 
eru 386; Australia 284. 
Metal including alloys, all forms 109 134 T Republic of Korea 112. 
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Table 3.—Japan: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Uranium and thorium: 
Ores and concentrates 
Oxides (composed of uranium and 

thorium depleted in U-235) 
kilograms_ _ 

Vanadium pentox ide 

Zinc: 

Ore and concentrate 


Metal including alloys, all forms 


Zirconium ore and concentrate including 
zircon sand |... LLL cc 


Other: 
Ores and concentrates... . _ 
Ash and residue containing non- 
ferrous metals |... 


etals : 
Metalloidss 
Alkali and alkaline-earth metals. 
Pyrophoric allo 
Base metals including alloys, all 
(OTS so lon lm 


NONMETALS 


Abrasives, n. e. s.: 
Natural, cru le 
Dust and powder of precious and semi- 
precious stones kilograms_ _ 


Grinding and polishing wheels and 
stones 


Barium materials: 
Barite and witherite _ 


Oxides and hydroxides |... 
Boron materials: 

Crude, natural borates _________ 

Oxide and acid ______________ 


Clays and clay products: 
Crude clays: 
Kaolin -sanua be vee 


Products: 
Refractory including nonclay 
, oe 
Nonrefractory /// - -- —--~- 
Cryolite and chiolite 
Diamond: 
Gem, not set or strung 
thousand carats- 
Industrial do- 


Powder and dust do____ 
Diatomite and other infusorial earth _ _ — 
Feldspar, leucite, nepheline, nepheline 

ennie unie en 
Fertilizer materials: 
rude: 
Nitrogenous (natural sodium 
Nitrate) oa ee 
Phosphatic - thousand tons. _ 
Manufactured: 


Nitrogenous _____________ 
Phosphatic____~_~ ~~ ~____ _ 
Potassic — thousand tons 
Other including mixed - 
Ammon ia 


See footnotes at end of table. 


1978 


100 
936,586 
2,877 
34,011 


89,729 


40 
45,144 
11,510 
17,700 

59 

13 

2,613 


3,525 
16,726 


196 
234,901 


21,278 
147 
56,782 
19,231 
1,528 
467,410 
22,987 
218,781 


9,918 
27,831 
244 


808 
697 


15,126 
1 


9,064 


2,000 
2,999 


26,143 
86,037 
71,3,22 
1 


1979 


30 
4,683 
959,229 
4,317 
41,027 


161,505 


128 
64,033 
1,651 
12,505 
97 

15 

457 


4,571 
37,495 


169 
291,531 


24,565 
292 


67,378 
20,330 


578,548 
22,801 
300,509 


7,988 
22,520 


192 
624 


18,633 
5,962 


5,269 


3,000 
2,828 


24,349 
76,814 
1,342 
211,427 
32 


United 
States 


15,437 
517 


235 
16,701 
4 


463,946 
7,438 
105,828 


1,211 
631 


45 
142 


10,291 
5,922 


Sources, 1979 
Other (principal) 


All from Australia. 


India 350; United Kingdom 200. 
Republic of South Africa 4,073. 


Canada 358,601; Australia 254,886; 
Peru 250,156. 
Republic of 1 1,407; Taiwan 866; 
inga 
Norte sake [3 5224 Republic of 
Korea 4,129; Peru 3,7 9. 


Australia 145, 712; Republic of South 
Africa 15, 723. 


Malaysia 98; Zaire 30. 


India 13,944; Philippines 11, 911: 
Australia 
Norway 345; Bolivia 185; Canada 184. 


Canada 4,843; U.S.S.R. 2,002. 
U.S.S.R . 80. 
Austria 9. 


Republic of South Africa 306. 


India 2,587. 
West Germany 35,870; Australia 
2,025. 


"a 35; West Germany 26; Austria 


Canada 125,552; Republic of South 
Africa 104,095; U.S.S.R. 28,524. 


China, mainland 20,014; Thailand 
4,522. 

Italy 234. 

Turkey 63,950; U.S.S.R. 3,193. 


U.S.S.R. 2,137 
West Germany 117. 


Republic of Korea 70,560; 
North Korea 26, 400. 

Republic of South Africa 13,040; 
India 1,763. 

China, mainland 101,289; Republic of 
South Africa 60, 135. 


Sweden 4,492; West Germany 871. 
Italy 9 ,998; Republic of Korea 4,880. 
Denmark 143; Greenland 136. 


India 245; Israel 232. 

Republic of South Africa 133; United 
ingdom 79; Zaire 78. 

Ireland 7,379. 

China, mainland 20; Mexico 20. 


China, mainland 3,059; India 1,177. 


All from Chile. 
Morocco 673; Jordan 233. 


Chile 17,999. 

Republic of Korea 29,108. 

Canada 686; U.S.S.R. 190. 
Republic of Korea 32,646. 
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Table 3.—Japan: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Graphite, natural ___________-_-— 


peu and plasters ____________ 
esium materials: 
agnesite and magnesia clinker — — — 


Oxides oe oe 


Pigments, mineral including processed 
iron oxides _._-______________ 


Precious and semiprecious stones except 
diamond: 
Natural“ 


33G thousand tons. . 
Sodium and potassium compounds, n. e. s.: 
Caustic soda·a ------------- 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 


Dolomite including agglomerated .. _ _ 


Gravel and crushed rock 
Limestone except dimension 


Quartz and quartzite 
Sand excluding metal-bearing . _ —— — 
Sulfur: 
Elemental, colloidalll _ 
Sulfuric acid -- kilograms_ _ 
Talc, steatite, soapstone, pyrophyllite __ 
Other: 
Crude: 
Meerschaum, amber, jet 
Unspecified _____________ 


alag, dross, and similar waste, in- 
cluding kelp, not metal- bearing 


Oxides, hydroxides, peroxides of mag- 
nesium, strontium, barium ..... 
Bromine and iodine ___________ 


MINERAL FUELS 8 RELATED 


MATERI 
Asphalt and bitumen, natural 
Carbon black 
Coal including briquets: 
Anthracite... |... thousand tons 
Bituminous coal: 
Heavy coking, less than d ash 
8 
Heavy coking, more than Pd ash 
Oc cc 
Other coking coal do_ ___ 
Lignite oes do— 


See footnotes at end of table. 


1978 


464.870 


64,550 
166,160 
188,255 

1,301 

78,874 

558,801 
563 


12 
447,718 


81 
280,249 


204,592 


3444 
1,079 


4,074 
7,923 


1,052 


13,067 


25,856 
112,202 


138 


1979 


467, 135 
10,955 


29,796 
121,511 
627 
8,209 


6,182 


645 

35 
7,300 
6,818 
49,009 


106 
561 


911,604 


83,028 
241,202 
236,790 

187 
100,177 
693,410 

582 

50 
550,265 


31 
320,350 


16,242 


26,918 
14,366 


42 


United 
States 


574 
6 


Sources, 1979 
Other (principal) 


China, mainland 205,489; Thailand 
130,235; Republic of South Africa 
117,509. 

Republic of Korea 24,850; North 
Korea 22,456; China, mainland 
11,267. 

Morocco 29,200. 


IRR 79,474; China, mainland 
West Germany 121; France 106. 
9185 4,620; Canada 931; Madagascar 


West Germany 2,888; China, main- 
land 1,585; Austria 594. 


Brazil 292; Mexico 161; Republic of 
South Africa 52. 

West nans 

Mainly from hilippines. 

Mexico 6,406; Australia 3,267. 


Taiwan 16,273. 


West Germany 10 
East Germany 381; Romania 120; 
U.S.S.R. 50. 


India 142,378; Republic of Korea 
510; Repub ic of South Africa 


75 04 

Republic of Korea 46,476; Italy 
13,946; Taiwan 12, 620. 

Republic of Korea 153, 096; Taiwan 


,128. 
Taiwan 212,367; France 11,663. 
inly from France. 
Republic of Korea 35,382; Thailand 
; China, mainland 21 662. 
Australia 483,726; Taiwan 130, 050. 


West Germany 7. 

West Germany 24. 

China, mainland 314,869; Australia 
93,707; Republic of Korea 55,206. 


Mainly from Spa 
105 of Korea: 212, 093; Australia 


Republic of Korea 75,597; Australia 
50,660; India 36,520. 


West Germany 11. 
All from Israel. 


Trinidad and Tobago 350. 
mu 1,108; U.S.S.R. 796; Canada 


China, mainland 402; Vietnam 319; 
Republic of South Africa 131. 


AULA 4,937; U.S.S.R. 944; Canada 


Australia 14,003; Canada 9,573. 
Australia 8, 099: Republic of South 

Africa 2,206; U.S.S.R. 735. 
Australia 33; U.SSR. 8. 
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Table 3.—Japan: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coke and semicoke _ . .. thousand tons 62 
Hydrogen, helium, rare gases 164 
Peat including briquets and litter 7,016 
Petroleum and refinery products: 
Crude and partly refined: 
Crude thousand 
42-gallon barrels - 1,646,045 
Partly refined _______ do- 27,312 
Refinery products: . 
Gasoline do... 64,611 
Kerosine and jet fuel do- 12,448 
Distillate fuel oil _____ do- 729,098 
Residual fuel oil_ _ _ _ _ _ do... 175,702 
Lubricants. |... do... 1740 
Other: 
Liquefied petroleum gas 
do— T223,159 
Mineral jelly and wax 
8 82 
Paraffin liquid - _do_ _ __ T89 
Petroleum coke do 10,053 
Bitumen and other residue 
do... 162 
Unspecified _ _____ do... r55 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals _____ T144,529 
TRevised. NA Not available. 


Sources, 1979 
1979 : 
8 8 Other (principal) 
11 T Mainly from Australia. 
201 198 France 2. 
7,815 e Canada 7,621. 
1,718,622 TT Saudi Arabia 576,860; Indonesia 
251,196; United Arab Emirates 
180, 186. 
22,379 a Kuwait 9,270; Saudi Arabia 7,113; 
Indonesia 3, 931. 
65,027 320 Singapore 21,805; Kuwait 16,296; 
Saudi Arabia 8,930 
4,587 438 Singapore 3,461. 
29,962 34 Saudi Arabia 26,358. 
89,343 401 Indonesia 22,797; Singapore 16,960; 
Iran 12, 144. 
871 475 Singapore 229; Netherlands Antilles 
157. 
223,101 10,786 Brunei 61,071; Saudi Arabia 50,579; 
Indonesia 43,769. 
155 58 Singapore 79. 
16 15 NA. 
12,464 10,311 China, mainland 1,362. 
1,425 1,421 NA. 
95 91 NA. 
199,648 45,816 Republic of Korea 106,059; China, 
mainland 39,807. 


1Excludes imports under Japanese-United States Mutual Defense Agreement or for account of U.S. military forces. 


?Less than 1/2 unit. 
Includes oxides of magnesium. 


COMMODITY REVIEW 


METALS 


Aluminum.—After a quick recovery sus- 
tained by reduced output and increased 
demand in 1979, Japan's ailing aluminum 
industry suffered again in 1980 from a 
sharp fall in aluminum prices on the world 
market, a weak domestic demand for alumi- 
num, and a continuing high cost of produc- 
tion. As a result, the imports of low-priced 
aluminum increased by 21% to an alltime 
high of 841,372 tons in 1980 and the alumi- 
num stocks at producers plants rose from 
the 89,619-ton level at the end of 1979 to 
291,491 tons at the end of 1980. Aluminum 
production was cut back substantially in 
the second half of 1980. For 1980 as a whole, 
Japan's aluminum smelting industry utiliz- 
ed its 1.64-million-ton-per-year capacity at 


only about a 67% rate. 

Imports of aluminum ingots (including 
high and regular grades) and alloyed ingots 
in 1980 were mainly from the United States 
(34%), Venezuela (14%), and Canada (13%). 
Foreign aluminum was lower in price large- 
ly owing to a soft world market condition, 
significantly lower cost of production, and 
considerable appreciation of the Japanese 
yen. These factors were cited by an official 
at the MITI as the main contributing fac- 
tors to the substantial increase of imports of 
aluminum ingots in 1980. 

Japan's domestic demand for primary 
aluminum metal fell from 1.80 million tons 
in 1979 to 1.64 million tons in 1980. A drop 
in new housing starts and construction 
work reduced demand for aluminum sashes 
and related housing materials. An unusual- 
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ly cold summer and the general business 
slump adversely reduced sales of air- 
conditioners and beverage cans, which use 
aluminum sheets and plates. An overbook- 
ing of aluminum materials by consumers in 
anticipation of higher prices and metal 
shortages during 1979 was another main 
factor contributing to the downturn of the 
domestic demand for aluminum. 

The long-term problem of high energy 
cost had forced the world’s second largest 
aluminum smelting industry to scrap or 
freeze about 33% of its capacity in 1980. It 
was expected that more of the old and 
inefficient potlines would have to be shut 
down during the next few years. Based on 
the industry’s estimate, the total production 
cost of Japan’s aluminum was about $1.08 
per pound, of which power costs alone 
averaged 50 to 57 cents per pound of alumi- 
num, compared with about 15 cents per 
pound in the United States. In an effort to 
reduce the high energy cost of aluminum 
production in Japan (about 72% of Japan's 
smelting capacity uses oil-fired generated 
electricity), the industry had either shut 
down uneconomical facilities or planned to 
convert to energy sources other than oil. 
Nippon Light Metal Co., Ltd., had closed its 
Niigata plant, which suffered a $23 million 
loss annually because of the high cost of oil- 
generated electricity. The company also 
planned to convert the oil-fired powerplant 
to coal at its Tomakomai plant in Hokkaido. 
Sumitomo Aluminum Smelting Co., Ltd., 
suspended part of its uneconomical smelt- 
ing units at its Toyama plant and planned 
to build a 180-megawatt coal-fired power- 
plant to replace the existing oil-fired power- 
plant for its smelter at Kikumoto. Mitsui 
Aluminum Co., Ltd., had converted the 
powerplant at its Omata plant to coal. 
Other smelters were trying to develop 
energy-saving smelting technology and 
ways of utilizing wasted heat from the 
smelting and fabrication processes. The 
president of Japan’s Light Metal Associa- 
tion indicated that Japan’s aluminum in- 
dustry must go to nuclear power to survive. 

In past years, Japan’s aluminum smelters 
were actively engaged in various overseas 
joint venture aluminum smelting oper- 
ations. In addition to the joint venture 
projects already in operation in Venezuela 
and New Zealand, the Asahan aluminum 
project, a joint venture with Indonesia, was 
moving on schedule in North Sumatra (see 
Aluminum section of the Mineral Industry 


of Indonesia, 1980). 
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An agreement was finally reached in 
November 1980 between Japanese and Bra- 
zilian interests on the Amazon aluminum 
project. The entire $1,839 million (at 1979 
prices) complex project, which includes a 
$1,278 million project for the Albras smelter 
and a $561 million project for the Alunorte 
alumina plant, would be funded 30% by 
equity capital and 70% by borrowing. On 
the equity portion, 51% would be owned by 
Rio Doce, the Brazilian state development 
and mining firm, and 49% by Nippon Ama- 
zon Aluminum Co., which is formed by the 
Japanese Overseas Economic Cooperation 
Fund and 31 Japanese companies (including 
5 major smelters, 10 trading houses, and 16 
users). 

The construction work on the smelter at 
Bancarena near Belem was expected to 
begin in mid-1981. Upon completion of 
phase 1 by June 1984, the smelter would 
have two 80,000-ton-per-year potlines. By 
May 1985, another 160,000 tons per year of 
capacity would be added. The construction 
work for the 800,000-ton-per-year Alunorte 
alumina plant was scheduled to be complet- 
ed by October 1984, and reach full capacity 
by February 1985 to provide feed for the 
smelter. Bauxite for the alumina plant, to 
be supplied by Rio Doce, would be mined in 
the Trombetas area along the Amazon. 
According to the agreement, the Japanese 
group would take 80% to 85% of Albras 
aluminum output in 1984-88, and 49% after 
that; the price of the aluminum would be 
based partly on Alcan’s international price 
and partly on the Japanese imported price. 

An agreement was reached in August 
1980 between Nippon Light Metal Co., Ltd., 
and the Republic of South Africa’s Alusuf 
Pty., Ltd., for the purchase of Nippon’s 
used aluminum refining equipment from its 
Niigata plant at a cost between 1 billion to 
1.5 billion yen. The shipment of the equip- 
ment to the Republic of South Africa was to 
start in late 1980. 

Nippon Light Metal Co. was to resume 
high-purity metal production in October 
1980 at an annual rate of 1,200 tons (the 
plant was shut down in May 1978). Sumito- 
ma Aluminum Smelting Co. had increased 
its Kikumoto plant’s capacity by 650 tons 
per year to 5,200 tons per year in 1980 
owing to increased demand for super-purity 
aluminum for high-tension electrolytic con- 
densers in Japan. 

Copper.—Production of refined copper 
reached an alltime high of over 1 million 
tons in 1980; however, domestic copper ore 
production continued to decline. Domestic 
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copper ore supplied only 5% of refined 
copper production; imported ore and con- 
centrate, 83%; and scrap and others, 12%. 
Japan’s copper mine production was princi- 
pally from copper-lead-zinc mine operations 
at Hanaka, Kosaka, Syakanai, and Minami- 
Furutobe in Akita Prefecture; copper-zinc 
operations at Shimokawa in Hokkaido; and 
copper-iron operations at Kamaishi in 


Company 

Nippon Mining Co, Ltd- - - - --------—- Hitachi 
Saganoseki 

Mitsubishi Metal Cor Naoshima 

Sumitomo Metal Mining Co., Ltd Toyo 
Niihama 

Mitsui Mining & Smelting Co., Ltd _______ Hibi _ — 

Takehara 

Dowa Mining Co, Ltd - - -—-- - --------— K 
Okayama 

Furukawa Mining Co., Ltd... Ashio _ _— 

Furukawa Electric Co., Ltd Nikko 

i Miyako 


Rasa Industries Co., Ltd. - - - - -------—-—- 
Onahama S & R Co., Ltd ____________- 
Hibi Kyodo Smelting Co., Ltd 


During 1980, Japan’s copper smelting and 
refining industry was operating at 82% of 
total capacity. 

Japan also imported 227,660 tons of re- 
fined copper in 1980; the principal suppliers 
were Zambia, Chile, Peru, and Zaire. 

Japan’s consumption of refined copper 
amounted to about 1,325,500 tons in 1980 
compared with 1,330,100 tons in 1979. About 
864,000 tons was for the manufacture of 
wire and cable, and 462,000 tons was for 
rolling mills and others. Consumption of 
rolled copper products (including copper 
and copper alloys, such as brass and bronze) 
by industry was as follows in tons: 


Industry 1977 1979 
ties 254 368 
Chemicals and allied produets 2,904 2,075 
Fabricated metal product 113,057 135,179 
Electric machinery, equipment 

and supplies 171,843 225,281 
Transportation equipment 84,181 100,009 
Other machinery and equipment 16,834 104,383 

nance and accessories 1,198 2,997 
Other manufacturing . 102,848 97,251 
Construction 31,657 44, 705 
GT!!! a ee ea 9,206 30,475 
Total cS ice pce ee he 593,982 742,729 


Japan's exports of refined copper during 
1980 was 205, 728 tons compared with 46, 934 
tons in 1979. The major buyers of Japanese 
refined copper for 1980 were the United 
States (63%), Taiwan (24%), and China 
(6%). As a result of strong domestic demand 
for copper and an export boom in 1980, 
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Iwate Prefecture. During 1980, Japan im- 
ported over 3.1 million tons of copper ore 
and concentrate. Principal suppliers were 
the Philippines, Canada, the United States, 
Papua New Guinea, Chile, Indonesia, Aus- 
tralia, Sabah (Malaysia), and Zaire. 

Based on a MITI survey, copper smelting 
and refining capacities by company were as 
follows in tons.‘ 


Annual capacit 

Location : — A 
Smelting Refining 
j een ee LE 88 84,000 192,000 
jſjſJJSSFͤ!:!! al ta gee ee 240,000 168,000 
2 8 168,000 163,200 
3777 -A’ 168, 000 48,000 
J 8 E^ 132,000 
ONERE 68,400 — 
ae a Ne ie at ͤ (( 8 t 87,600 
oe Boater ae atti BS heats E ANT 63,360 48,000 
2% y A . 12,000 
AH MDC ee oe 8 42,000 ae 
J 8 e 48,000 
77 8 31.200 E 
7 RU 4,000 234,000 
Tam ano 132,000 102, 000 


refined copper stocks at producer plants fell 
63% to 53,851 tons at the end of 1980 from 
143, 973 tons at the end of 1979. 

A 7-year contract between The Anaconda 
Copper Company of the United States and 
Nippon Mining Co., Ltd., and C. Itoh & Co., 
Ltd., was signed on December 17, 1980, in 
Tokyo. The contract calls for Anaconda to 
supply Nippon Mining, Mitsui Mining and 
Smelting, Mitsubishi Metal, Sumitomo Met- 
al Mining, Furukawa, Dowa Mining, and 
Nittetsue Mining with copper ore for proc- 
essing from Anaconda’s mines in Arizona, 
Montana, and Utah. During 1981-82, the 
Japanese copper producers would receive 
398,000 tons of copper concentrate (averag- 
ing 25% copper) annually, and 500,000 tons 
annually from 1983 through 1987. The con- 
tract can be automatically extended for 1 
year without advance notice. It was report- 
ed that under the contract the Japanese 
smelters would be allowed to buy copper for 
their own needs (at least 50% of the refined 
copper would be bought by the Japanese 
smelters), and that it would take at least 5 
months for the remaining toll-refined cop- 
per to be returned to the United States. 

The contracted toll refining reportedly 
would allow Anaconda to remain competi- 
tive on a worldwide basis. It was estimated 
that it costs 45 cents per pound for Anacon- 
da to smelt and refine in the United States, 
while the cost of smelting and refining in 
Japan was in the 33- to 35-cents-per-pound 
range.“ 
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A Japanese-Chinese joint venture project 


for exploration and development of the 


copper mine at Anquin (Anjing) near Tong- 
ling in Anhui Province, China, was ex- 
pected to start in the spring of 1981. The 
exploration was expected to take 3 to 4 
years to be followed by the development of 
the copper mine. The Anquin Mine was 
estimated by the Chinese to have a deposit 
of 18 million tons of ore with an average 
copper content of 1.8%. The estimated costs 
for the exploration were between $4.8 mil- 
lion to $9.5 million. Japan plans to provide 
funds, technology and exploration equip- 
ment. In exchange, China is to provide the 
labor force and materials. 

An agreement between Mitsubishi Corp. 
and Kennecott Corp. of the United States 
was expected to be signed by March 1981. 
Under the agreement, Mitsubishi was to 
invest about $116 million for a multiyear 
modernization program, and receive a one- 
third ownership of Kennecott’s Chino Mines 
Div. (a copper mining and processing facili- 
ty) near Silver City, N. Mex. Mitsubishi was 
to have the right to take one-third of the 
production. 

Iron and Steel.-Japan displaced the 
United States as the world’s second largest 
iron and steel producer in 1980. Output of 
pig iron was at a higher level, while the 
production of crude steel remained at about 
the same level as that of 1979. However, 
exports of steel dropped slightly in 1980 
from that of 1979. Domestic apparent con- 
sumption of steel in 1980 increased slightly 
from that of 1979. 

Japan’s output of pig iron in 1980 ac- 
counted for about 15% of the world’s pro- 
duction. Production of pig iron by blast 
furnace accounted for 99.8% in 1980. By the 
end of 1980, out of the country’s 65 blast 
furnaces (excluding blown-out blast fur- 
naces), 44 were in operation, and about 50% 
of the blast furnaces had adopted all-coke 
operations. 

A downturn in demand from Japan’s auto 
industry, the continued slump of the con- 
struction industry, and the decline in ex- 
ports were the factors that caused a rapid 
decline of crude steel production in the 
second half of 1980. Production by basic 
oxygen furnaces (BOF) accounted for 75.5% 
of crude steel in 1980, and the remaining 
output was by electric furnaces. Crude steel 
production in 1980 was comprised of 94.5 
million tons of ordinary steel and 16.9 
million tons of special steel. Crude steel 
processed by continuous casting in 1980 was 
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66.3 million tons (a 59.5% overall contin- 
uous casting ratio of ordinary and special 
steel rollings compared with 52.0% in 1979). 
Continuous casting ratios for ordinary steel 
and special steel in 1980 were 63.396 and 
38.3%, respectively. As a result of higher 
continuous casting ratios for 1980, the ratio 
of semifinished steel products to crude steel 
increased to over 90% compared with the 
ratio of about 70% to 80% for the United 
States and Europe. Japan ranks first in the 
world.in both number of BOF's and contin- 
uous-casting machines. By the end of 1979 
and 1980, the number of steelmaking fur- 
naces and continuous casting machines 
were as follows:“ 


Units at 

Facility yearend 
1979 1980 
Basic oxygen furnaces. . _ 96 94 
Electric furnaces. ____________~_ 629 627 

Continuous casting machines: 

For slabs___ _____________~_ 36 37 
For blooms and billets 101 104 


By yearend, Japan’s annual steel produc- 
tion capacity was estimated at 136 million 


tons. | 
Domestic mine output of iron ore and 


concentrate and pyrites cinder was negligi- 
ble. Japan stopped production of iron sands 
in 1980. Consumption of iron ore, pellets, 
and iron sands in 1980 was 129.3 million 
tons, about 5% higher than that of 1979. 
Japan's dependency on imports of iron ore 
reached 99% in 1980. During 1980, 116.4 
million tons of iron ore and concentrates 
was imported principally from Australia 
(57.1 million tons), Brazil (23.0 million tons), 
and India (15.5 million tons) Japan also 
imported 17.3 million tons of sinters, pel- 
lets, and briquettes primarily from Brazil 
(5.5 million tons), the Philippines (4 million 
tons), Chile (3.1 million tons), Australia (2.9 
million tons) and India (1 million tons). 
Consumption of other raw materials by the 
industry in 1980 includes 64.8 million tons 
of coking coal (89.496 was imported), 45.5 
million tons of coke, 86.7 million tons of pig 
iron, 43.8 million tons of iron and steel 
scrap, 1.2 million tons of ferruginous man- 
ganese ore (all imported), 1.5 million tons of 
manganese ore, and 15.8 million tons of 
limestone. Consumption of fuel oil dropped 
34% to 4,769,000 kiloliters in 1980. Con- 
sumption of oxygen was 5.3 billion cubic 
meters and electricity was 67.4 billion 
kilowatt-hours in 1980. 

During 1980, Japan's exports of iron and 
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steel were 30.3 million tons, a 3.8% drop 
from 31.5 million tons in 1979. Exports of 
iron and steel were as follows in thousand 
tons: 


1979 1980 
e huis 60.8 14.6 
Ferroalloys____.___._____ 132.4 70.5 
Ingots -— oec 3.3 7.2 
Semifinished products |... 124.2 184.4 
Ordinary steel produetss 28,244.6 27,305.1 
Special steel products... _ . 1,678.7 1, 590.6 
Other steel produets 394.4 393.1 
Cast iron pipe and secondary steel 
produet ss 857.9 761.7 
Total chet ch oho pas ta 31,496.38 30, 327.2 


Exports to the United States were 5.2 
million tons, a decline of 16%; China, 3.2 
million tons, a decline of 28%; and the 
U. S. S. R., 1.7 million tons, a 4.4% decline. By 
region, exports to Southeast Asia (excluding 
China) showed a 9% improvement (about 
the 10-million-ton level). Shipments to the 
European Economic Community were only 
633,000 tons, and to other European coun- 
tries, 1.3 million tons. Exports to the Middle 
East remained at the 4-million-ton level, 
exports to Latin America were 2.6 million 
tons, and exports to Africa were 1.5 million 
tons. Iron and steel exports for 1980 were 
valued at $15.5 billion and accounted for 


. about 12% of overall export earnings. 


Domestic orders for ordinary and special 
steel products by end use were as follows in 
thousand tons: 


Ordinary Special 
steel products steel 8 


1979 1980 1979 1980 


Construction and 


repairin gg 15,283 14, 845 433 441 
Industrial machinery 
and equipment 2,215 2, 435 1,010 1,079 
Electrical machinery 
and equipment 2,460 2,524 70 73 
nem and office 
app me qu 124 752 185 199 
Shipbuilding and 
marine equipment 2,924 3,802 59 73 
Automobiles 8,543 9,470 1,376 1,487 
Rolling stocks 227 245 63 69 
Tanks and con- 
tain ers 2,042 1.841 97 130 
Others 368 350 76 85 


Conversion and 


processing 3,754 3,770 2,652 2,797 
Steel dealers 15,956 15, 084 901 845 
Total 54,496 55, 118 6,922 7,278 


Demand for seamless pipes for oil drill- 
ing, as driven by thriving oil development 


Ea activities, continued to increase in 1980. 


Demand for heavy steelplate also rose as a 
result of a strong recovery in orders for new 
vessels during 1979-80. Demand for special 
steel continued its 5-year upward trend in 
1980, reflecting the continuous expansion of 
the Japanese auto industry and the indus- 
trial machinery and equipment industry. 

To cope with the soaring costs of energy, 
Japan’s major integrated steel companies 
had made efforts to reduce and save energy. 
During 1978-79, various energy conserva- 
tion measures were adopted and, as a result, 
consumption of fuels by the industry (ex- 
cluding LNG) declined 8% to 83 liters per 
ton of crude steel produced in 1979, and was 
to decline further to about 55 to 60 liters in 
1980. The energy-saving measures taken by 
the industry during 1980 were as follows: 
Nippon Kokan K.K. had made an effort to 
reduce energy consumption at its Keihin 
works by recovering waste energy through 
the use of cold, dry quenching and maximiz- 
ing energy and resource usage. A waste 
heat recovery system was installed in the 
sintering plants at its Ohgishima complex 
and Fukuyama works. Kawasaki Steel 
Corp. began to build a $4 million facility in 
the slag yard at its Chiba works. The facility 
was to recover heat from blast furnace slag 
to produce steam and electricity, and was 
expected to come onstream in the spring of 
1981. At the Nippon Steel Corp., in addition 
to the existing four top-gas driven turbines, 
three other blast furnaces were to be 
equipped with turbines to generate electric- 
ity for general distribution by 1980. Sumito- 
mo Metal Industries began operation of the 
freon-gas turbine generator at its Kashima 
No. 1 steelmaking plant. 

Sumitomo also modified its Kashima 
works to use more coke than fuel in blast 
furnace operations. Other energy-saving 
measures taken by the industry include 
shifting toward sintered ore in pig iron 
making, installation of continuous casting 
machines, computerized energy control sys- 
tems, and utilization of direct-rolling proc- 
esses. 

Technical cooperation between Nippon 
Steel (the major turnkey contractor) and 
China for the development of Baoshan steel- 
works suffered a major setback when the 
Chinese Government announced to post- 
pone indefinitely the second-stage construc- 
tion. As a result, Nippon Steel's share 
in construction of the second stage of 
Baoshan’s steelworks would be reduced sub- 
stantially. (See Iron and Steel section of the 
Mineral Industry of China). 
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In August 1980, two large steel mill joint 
venture projects were signed between Ja- 
pan and Mexico. The first project involved 
building a 290,000-ton-per-year large-dia- 
meter steel pipe plant in the Lazaro Carde- 
nas region on the west coast of Mexico. 
According to the agreement, Sumitoma 
Metal Industries, Ltd., was to build the 
plant by setting up a joint venture company 
called Japan-Mexico Large-Diameter Steel 
Pipe Corp. The cost of the project was 
estimated at $157 million, of which $95 
million was to be financed by borrowing and 
$62 million by equity capital. The Japanese 
interest, led by Sumitomo, would hold 40% 
of the equity capital. (The Japanese interest 
was to be shared by Sumitomo, 60%; Over- 
seas Economic Cooperation Fund, 30%; and 
other Japanese interests, 10%). 

The second project involved construction 
of a casting and forging steel plant by Kobe 
Steel, Ltd., in the same region, and the 
setting up of another Japanese-Mexican 
joint venture company called Japan-Mexico 
Steel Casting and Forging Corp. The esti- 
mated cost of the casting and forging project 
was $277 million, of which $194 million was 
to be financed by borrowing, and $83 mil- 
lion by equity capital. The Japanese inter- 
ests, led by Kobe Steel would hold 33% of 
the equity. (The Japanese interest was to be 
shared by Kobe, 60%; Overseas Economic 
Cooperation Fund, 30%; and other Japa- 
nese interests, 10%). The Government of 
Japan declared both projects to be national 
projects, therefore, these two projects would 
be qualified for a low-interest loan from the 
Japanese Government.’ 

Lead and Zinc.—Japan’s mine output of 
lead was insignificant by world standards. 
Output of zinc in 1980 accounted for about 
4% of the world mine production. Japan 
remained 1 of the world’s top 10 producers 
of refined lead and zinc in 1980. 

Based on the latest survey by the Agency 
of Natural Resources and Energy, Japan’s 
total ore reserves of lead and zinc were 
estimated at 61,828,000 tons, averaging 
6.6% zinc and 1.1% lead (zinc metal content 
of 4,022,000 tons, and lead metal content of 
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682,000 tons). The minable crude ores were 
estimated at 61,972,000 metric tons, averag- 
ing 5.0% zinc and 0.9% lead (with zinc 
metal content of 3,039,000 tons and lead 
metal content of 524,000 tons).* 

Domestic mine production of lead and 
zinc was principally by Mitsui Mining and 
Smelting Co. Ltd. at Kamioka Mine in 
Gifu; Dowa Mining Co., Ltd., at Hanaoka 
Mine and Kosaka Mine, both in Akita; 
Syakanai Mining Co., Ltd, at Syakanai 
Mine also in Akita; Hosokura Mining Co., 
Ltd., at Hosakura Mine in Miyagi; Toyoha 
Mining Co., Ltd., at Toyoha Mines in 
Hokkaido; and Nippon Zinc Mining Co., 
Ltd., at Nakatatsu Mine in Fukui. Domestic 
mine output of lead and zinc supplied about 
23% of refined lead production and about 
32% of refined zinc production in 1980. 
During 1980, Japan imported 258,634 tons 
of lead ore and concentrates mainly from 
Canada, Peru, and Australia (these three 
countries accounted for 91% of total im- 
ports), and 804,851 tons of zinc mainly from 
Canada, Peru, and Australia (these three 
countries accounted for 90% of total im- 
ports) Japan also imported about 69,000 
tons of refined lead principally from North 
Korea, Mexico, Peru, and Australia, and 
about 42,000 tons of refined zinc principally 
from North Korea and the Republic of 
Korea in 1980. 

Production of primary refined lead and 
zinc in 1980 was at a slightly lower level 
than that of 1979 owing to the tight supply 
of concentrates from overseas mines and 
stagnant domestic demand during the sec- 
ond half of 1980. During 1980, capacity 
utilization rates at the smelters ranged 
from 65% to 80%. Utilization rates during 
the first half of 1980 were generally higher 
than that of the second half. 

Dowa Mining's expansion project of the 
electrolytic lead refining facility at its Kosa- 
ka works was completed in October 1980, 
and raised its annual capacity to 20,800 tons 
from 16,800 tons. 

Annual production capacity of primary 
lead and zinc by type of operation was as 
follows, in tons: 
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A l ity* 
Company Plant location oes — - 
Electrolytic Dry smelting 
LEAD 
Toho Zinc Co., Ltd ------------—-- Chigirishima_______________ 72,000 MEE 
Mitsui Mining & Smelting Co., Ltd Kamioka ai 33,600 ee 
Takehara_________________ 43,800 S 
Nippon Mining Co., Ltd anosekk iii 6,000 NEN 
Mitsubishi Metal FFF Hosok ura 21, 600 "ES 
Mitsubishi Cominco Smelting Co., Ltd Naoshima ____________..__ _ ON 36,000 
Dowa Mining Co., Ltd if eite 20,800 UM 
Rasa Industries Co., Lid. 2-2 Miyako 2.640 ae 
Sumiko ISP Co., Ltd.!!!“ Hari. 3522 ee c 26,400 TER 
üöGG0ꝙV OR COR E y ee 256,840 36,000 
Annual capacity 
ZINC Electrolytic Distillation 
Mitsui Mining & Smelting Co., Ltd Kamioka a 72, 000 5,280 
Hikoshi ma „000 tae 
Milk6é —— — monaci 21,600 116,400 
Toho Zinc Co, Ltd Annaka_——-------------—- 139,200 a 
Chigirih ima Bn 5,160 
Mitsubishi Metal Cor Hosok ura 21.600 uS 
| M cna ire ee nee ten a NE: 105,600 CE 
Nippon Mining Co., Ltd Mikkaichi J ͤ K "E 120,000 
Nisso Metal Co., Ltd... LL LL. LL... — Aimu____________________ 31,200 EN 
Hachinohe Smelting: Co, U Hachinohe PAPE PE eee eR ete oe ere ee 84,000 
Sumiko ISP Co., Ltd.) Hin ats 79,200 
Akita Smelting Co., F“ DB. ͥ mm. ee eccL 156,000 S 
Ci; ⅛oꝛ¹ͤ =. E A PA DM LU 631,200 410,040 


1Wholly owned subsidiary of Sumitomo Metal Mining beginning Oct. 1, 1980. 


For 1980 as a whole, the industry was 
operating at 75% of capacity for primary 
lead and 71% of capacity for primary zinc. 
Production of secondary lead and zinc in 
1980 was at a higher level than that of 1979 
owing to a strong domestic demand for the 
secondary metals by the manufacturers of 
storage batteries, galvanized sheets, die 
casting, and brass. 

Domestic consumption of primary lead 
rose 4.4% to 279,000 tons in 1980. By end 
uses, storage batteries were 45% of the 
total, inorganic chemical was 23%, lead 
pipe and sheet were 7.5%, cable sheathing 
was 9.5%, and others were 15%. Consump- 
tion of primary zinc dropped 2.6% to 
135,000 tons in 1980. By end uses, sheet 
galvanizing was 41%; wire, tube, and gener- 
al galvanizing were 17%; brass and rolled 
zinc were 18%; and others were 24%. 

Stocks at producer plants for primary 
lead were 13,081 tons at the end of 1980 
compared with 12,947 tons for 1979, and for 
primary zinc, stocks were 108,371 tons at 
the end of 1980 compared with 96,007 tons 
for 1979. 

During 1980, Japan exported about 5,000 
tons of refined lead mainly to the Republic 
of Korea (2,040 tons) and Cuba (1,313 tons); 
41,700 tons of refined zinc was exported 
mainly to Taiwan (7,861 tons), the Repub- 


lic of Korea (7,422 tons), the Philippines 
(6,507 tons), the U.S.S.R. (4,497 tons), Nige- 
ria (3,581 tons), Indonesia (2,417 tons), and 
Thailand (2,281 tons). 

The industry was also facing the problem 
of high energy costs. The price of electricity 
used by the industry was raised by 56% in 
April of 1980. As a result, production was 
cut back and many smelters had made 
efforts to reduce energy consumption by 
increasing the proportion of nighttime elec- 
tricity use (at lower prices), recycling hot 
waste gases, and other means. In 1980, 
about 60% of the production cost was attrib- 
utable to the power cost of the Japanese 
smelters. 

A joint venture company was established 
in December 1980 between a Japanese con- 
sortium, composed of Mitsubishi Metal and 
Mitsubishi Corp., and Compania Mineral 
Milpo S.A. of Peru, for the exploration of 
lead and zinc deposits in central Peru. The 
prospecting work was expected to start 
early in 1981 in a concession area at San 
Hilarion (about 459 kilometers from Lima), 
where the ore reserves were estimated at 
about 10 million tons containing lead, zinc, 
and silver. The estimated cost of the pros- 
pecting work was about $2 million. Milpo 
was to own 65% of the equity capital and 
mining rights of the Hilarion deposits, and 
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the remaining 35% was to be equally shared 
by the two Mitsubishi companies. 

Magnesium.—Production of primary 
magnesium was by Furukawa Magnesium 
Co., Ltd., at Koyama with an installed 
annual capacity of 6,000 tons, and Ube 
Industries, Ltd. (Ube Kosan), at Yamagachi 
with an installed annual capacity of 7,000 
tons. Production of primary magnesium 
metal in 1980 declined 18.6% to under 
10,000 tons owing to a drastically reduced 
demand from light metal rolling and cast- 
ing and increasingly cheaper imports 
brought about by the appreciation of the 
Japanese yen. The industry was operating 
at about 60% of its installed capacity for 
1980. 

In 1980, Japan imported 12,476 tons of 
magnesium ingots principally from the 
United States (8,673 tons), Norway (1,777 
tons), and Canada (1,546 tons). 

Total demand for primary magnesium 
metals in 1980 was 18,270 tons. In addition, 
24,820 tons was utilized as a reducing agent 
for the production of titanium and zirconi- 
um. Other main users of the metals were 
light metal rollings (6,760 tons), aluminum 
alloys (5,457), nodular cast iron (2,031 tons), 
and powder (1,129 tons). During 1980, Japan 
exported about 90 tons of magnesium main- 
ly to the Republic of Korea (53 tons) and 
North Korea (30 tons). 

Manganese.—Domestic mine production 
of manganese ore continued to decline in 
1980. About 75% of total mine output was 
from three major mining operations at the 
Ooe Mine and at the Inakunaishi Mine of 
Hokushin Mining Co., Ltd., and at the 
Jokoku Mine of Chuugai Mining Co., Ltd.; 
all are in Hokkaido. Japan’s manganese ore 
reserves were estimated at 3,182,000 tons 
averaging 20.7% manganese (manganese 
metal content of 658,600 tons). The minable 
crude ores were estimated at 3,193,000 tons, 
averaging 16.6% manganese (manganese 
metal content of 529,100 tons). Because of 
the insignificant quantity and low-grade 
manganese ore of domestic mine output, 
most of Japan’s requirements for manga- 
nese were met by imports. During 1980, 
Japan imported about 1.8 million tons of 
manganese ore and concentrates (excluding 
ores and concentrates of manganese dioxide 
and ferruginous manganese). The main sup- 
plying countries were the Republic of South 
Africa (760,721 tons), Australia (601,762 
tons), Gabon (150,427 tons), and Brazil 
(149,235 tons). Japan also imported about 
1.1 million tons of ferruginous manganese 
ore and concentrates principally from the 
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Republic of South Africa (537,975 tons) and 
India (515,769 tons) in 1980. 

Over 90% of manganese ore was consum- 
ed by the iron and steel and ferroalloy 
industries. The remainder was for the man- 
ufacturing of electrolytic manganese for 
welding rod and chemical use. 

During 1980, Japan imported 26,872 tons 
of manganese dioxide ore and concentrate, 
mainly from Australia (11,069 tons), Gabon 
(8,135 tons), and China (3,089 tons), for the 
production of manganese dioxide. 

Production of manganese metal in 1980 
was by Chuo Denki Kagyo and Toyo Soda 
with a combined annual capacity of 9,600 
tons. The former sold the metal only in the 
domestic market through Sumitomo Corp., 
and the latter sold both in the domestic and 
the international markets through Mitsui & 
Co. and Mitsubishi Corp. 

Production of manganese dioxide in 1980 
was by Toyo Soda Manufacturing Co., Mit- 
sui Mining and Smelting Co., and Daiichi 
Carbon Co. Toyo Soda has plants at Hinata 
in Shizuoka Prefecture with an annual 
capacity of 18,000 tons, and a joint venture 
company, Tekkosha Hellas A.B.E. in 
Greece, with an annual capacity of 10,000 
tons. Mitsui Mining & Smelting has plants 
at Takehara in Hiroshima Prefecture with 
an annual capacity of 19,000 tons, and a 
joint venture company, Mitsui Denman in 
Ireland, with an annual capacity of 12,000 
tons. Daiichi Carbon has an annual capacity 
of 4,000 tons. Owing to the rapid growth in 
demand for the manganese dioxide used in 
electric cells, a new company, Japan Metals 
and Chemicals Co., was expected to join the 
industry. The company was to complete a 
$14.3 million ore reduction and electrolysis 
facility at Takaoka and begin operation in 
early 1981 with an annual capacity of 6,000 
tons. In addition, Toyo Soda was expanding 
its Hinatu’s capacity from 18,000 to 24,000 
tons per year by April 1981. Toyo Soda also 
decided to build a $20 million plant with an 
annual capacity of 12,000 tons by mid-1983. 
Mitsui was also expected to raise capacity at 
its Takehara plant from 19,000 to 25,000 
tons per year by August 1981 with an 
estimated cost of $14.3 million. 

Molybdenum.—Domestic production of 
molybdenum concentrate declined to about 
the 110-ton level in 1980. Mine output was 
by Taenaka Mining Co., Ltd., at the Hi- 


: gashiyama Mine and at the Komagi Mine in 


Shimane Prefecture. Imports of molybde- 
num concentrates totaled 20,278 tons for 
1980. The major suppliers were the United 
States (10,530 tons), Canada (6,190 tons), 
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and Chile (2,525 tons). Japan also imported 
about 100 tons of molybdenum ore mainly 
from the United States and the Federal 
Republic of Germany. 

Consumption of molybdenum ore and 
concentrates was by the manufacturers of 
molybdenum metal, ferromolybdenum, and 
other fabricated metal products such as 
wires, rods, and sheet. 

Molybdenum metal production for 1980 
was estimated at about 400 tons, while 
output of ferromolybdenum in 1980 was 
4,367 tons. 

Nickel.—Production of nickel metal in 
1980 was slightly below the level of 1979. 
Sumitomo Metal Mining and Nippon Min- 
ing were the only two producers operating 
in 1980. Japan’s requirements for nickel ore 
and concentrates of about 4 million tons per 
year were imported from New Caledonia 
(51%), Indonesia (33%), and the Philippines 
(16%). During 1980, Japan also imported 
about 52,000 tons of nickel matte principal- 
ly from Indonesia (52%), Australia (88%), 
and New Caledonia (9%) and about 15,000 
tons of refined nickel mainly from Canada 
(27%), the U.S.S.R. (16%), Australia (15%), 
Norway (13%), the Philippines (11%), and 
the Republic of South Africa (8%). 

Consumption of nickel metal in 1980 was 
36,539 tons, about 5,000 tons higher than 
that of 1979. The increased demand was due 
to an increase in the production of nonfer- 
rous alloys. By end use, consumption for 
specialty steel accounted for 37%; nonfer- 
rous alloys, 20%; plating, 19%; magnetic 
materials, 8%; fabricated products, 6%; and 
others, 10%. 

Japan also consumed about 76,000 tons of 
nickel for the manufacture of ferronickel by 
the ferroalloy industry, and about 12,000 
tons of nickel for the production of nickel 
oxide in 1980. 

Tin.—Mine output of tin concentrates 
declined in 1980. Production was by Ake- 
nobe Mining Co., Ltd., at the Akenobe Mine 
(a copper-zinc-tin operation) in Hyogo Pre- 
fecture. The concentrates were shipped to 
Mitsubishi Metal Corp. for refining at its 
Naoshima plant in Kagawa Prefecture. 
During 1980, Japan imported only 14 tons of 
tin ore and concentrates from Laos. Japan’s 
output of refined tin in 1980 was 1,319 tons. 

During 1980, Japan imported 31,068 tons 
of refined tin mainly from Malaysia (18,455 
tons), Indonesia (6,324 tons), Thailand (6,166 
tons), and China (84 tons). 

Consumption of tin in Japan was mainly 
by the manufacturers of tin plate (40%), 
solder (83%), stabilizer for vinyl chloride 
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(7%), wire and cable (4%), and fabricated 
copper and casted copper alloy (5%). Other 
uses of tin were for abrasives and galvaniz- 


ing. 

As of April 1978, estimated tin ore re- 
serves in Japan were 1,147,000 tons averag- 
ing 1.08% tin. The minable crude ore was 
estimated at 1,528,000 tons averaging 0.71% 
tin. 

Titanium.—Japan was the world’s second 
largest titanium sponge producer following 
the U.S.S.R. In 1980, output of titanium 
sponge reached another record high at 
19,400 tons, as a result of expanded capacity 
boosted by growing demand for the metal 
both in domestic and international markets. 
During 1980, two Japanese producers were 
operating at nearly full capacity of about 
21,000 tons per year. 

During 1980, Japan imported 409,080 tons 
of rutile and ilmenite. The principal supply- 
ing countries were Malaysia (including Sa- 
bah), accounting for 45%; Australia, 27%; 
India, 12%; and Sri Lanka, 10%. 

About 8,000 tons of the total sponge 
production in 1980 was exported mainly to 
the United States (3,332 tons, or equivalent 
to 72% of the United States’ total imports), 
the United Kingdom (2,451 tons), and the 
Netherlands (1,870 tons). The remaining 
titanium sponge was for inventory and 
domestic consumption by the manufactur- 
ers of titanium tubes, pipes, plates, and 
condensers for nuclear powerplants, chemi- 
cal and power products, and ferroalloy prod- 
ucts. 

Osaka Titanium Co., Ltd., completed the 
construction work for the expansion of tita- 
nium production capacity at Amagasaki in 
Hyogo Prefecture to 12,000 tons per year in 
November 1980 at a cost of $12 million. The 
company planned to raise the capacity by 
1,200 tons in April 1981. Osaka produced an 
additional 2,000 tons of titanium sponge in 
1980 at Nihongi in Niigata Prefecture un- 
der a toll-smelting contract with New Met- 
als Industries Co., a subsidiary of Nippon 
Soda Co., Ltd. Nippon Soda was expected to 
expand its annual capacity to 2,500 tons in 
April 1981. In 1981, Osaka’s annual capaci- 
ty was expected to reach 15,200 tons includ- 
ing that of toll smelting by Nippon Soda, 
surpassing Titanium Metals Corp. of Ameri- 
ca of the United States (15,000 tons per 
year). 

Toho Titanium Co., Ltd. has been ex- 
panding its capacity at Chigasaki in Kana- 
gawa since June 1980. Upon completion of 
the expansion by the spring of 1981, Toho 
was expected to raise its production capaci- 
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ty from 8,400 to 10,800 tons per year. 

During 1980, the two Japanese companies 
had made an effort to cut down the power 
requirements for the production of tita- 
nium. As a result, approximately 30,000 
kilowatt-hours of electricity required for 1 
ton of titanium sponge was reduced to about 
25,000 kilowatt-hours. 

Exports of Japan’s titanium sponge to the 
United States were normally under long- 
term contracts with prices being renegotiat- 
ed annually. Based on the new contracts, 
Japan’s titanium sponge would be priced 
between $7.50 and $8.50 per pound c.i.f. or 
$8.85 and $10.03 per pound, duty paid, 
starting in April 1981. In 1981, the duty- 
paid prices of Japan’s titanium sponge un- 
der the old contracts were between $7.50 
and $8.70 per pound.“ 

Tungsten.—Domestic mine output of 
tungsten ore and concentrate declined in 
1980 owing to the falling quality of ore in 
various mines. In 1980, the leading produc- 
ers were Kaneuchi Mining Co., Ltd., which 
operated the Kaneuchi Mine in Kyoto Pre- 
fecture and the Fujigatani Mine in Yama- 
guchi Prefecture; Awamura Mining Co., 
Ltd., which operated the Otani Mine in 
Kyoto Prefecture; Yaguki Mining Co., Ltd., 
which operated the Yaguki Mine in Fu- 
kushima Prefecture; Chitose Mining Co., 
Ltd., which operated the Takatori Mine in 
Ibaraki Prefecture; and Tanaka Mining Co., 
Ltd., which operated the Kuga Mine in 
Yamaguchi Prefecture. During 1980, Japan 
imported 3,480 tons of tungsten ore and 
concentrates mainly from the Republic of 
Korea (733 tons) Canada (675 tons) Aus- 
tralia (557 tons), Portugal (355 tons), Bolivia 
(299 tons), and other countries including 
Peru, Thailand, China, and the United 
States. 

Consumption of tungsten ore in Japan 
was mainly by the manufacturers of tung- 
sten metal and ferrotungsten. Output of 
tungsten metal in 1980 was estimated at 
about 2,000 tons, while output of ferro- 
tungsten was about 240 tons. 

In 1980, two tungsten deposits were dis- 
covered in the Nishikigawa district of Ya- 
maguchi Prefecture. Seven mineralized 
veins occur at about 2 kilometers west of 
the Kuga Mine of Tanaka Mining Co. The 
ore contains an average of 2% to 3% tung- 
sten. The other site, located 1 kilometer 
west of the Kichita Mine in the Nishikiga- 
wa district, has a thicker vein. The ore 
contains an average of 3.7% tungsten.!* 

As of April 1, 1979, Japan’s tungsten ore 
reserves were estimated at 3,565,900 tons 
averaging 0.71% WO;, and minable crude 
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ores were estimated at 4,551,100 tons av- 
eraging 0.46% WO. 

Other Metals.—Japan’s requirements for 
antimony were all imported from overseas 
sources. During 1980, about 7,000 tons of 
antimony ore and concentrates were im- 
ported from Bolivia (87%), the Republic of 
South Africa (6%), Thailand (6%), and Ma- 
laysia (Sarawak) (1%). Imports of refined 
antimony were about 1,560 tons. China 
alone supplied 95%; the remainder of the 
imports were from Bolivia and Vietnam. 
There was a sharp fall in ingot production 
owing to the reduced demand for antimony 
alloy battery plate following the continuing 
success of maintenance-free battery produc- 
tion in Japan. However, production of anti- 
mony trioxide increased in 1980, and was 
mainly used in the manufacture of flame- 
resistant materials, glass, and enamel. 

Production of cadmium declined to about 
the 2,200-ton level. Cadmium was produced 
as a byproduct of zinc smelting. Six produc- 
ers were Mitsui Mining and Smelting Co., 
Ltd.; Mitsubishi Metal Corp.; Sumitomo 
Metal Smelting Co.; Nippon Mining Co.; 
Dowa Mining Co.; and Toho Zinc Co. About 
half of the total output was consumed 
domestically by the makers of nickel- 
cadmium batteries for emergency lights, 
the manufacturers of fire alarms in build- 
ing blocks, and for the production of pig- 
ments and alloy additives. The remaining 


50% was exported mainly to the United 


Kingdom, the Federal Republic of Ger- 
many, the Netherlands, Taiwan, and East 
European countries. Japan also exported 
about 230 tons of cadmium alloys to the 
Netherlands, the United Kingdom, Roma- 
nia, the Republic of South Africa, Taiwan, 
and the Southeast Asian countries. The 
export price of Japanese cadmium in 1980 
was based on London Metal Bulletin quota- 
tions. 

Japan’s mine production of chromium ore 
and concentrates increased slightly in 1980 
to about 14,000 tons containing 32% chromi- 
um. The two domestic producers were Hi- 
rose Mining Co., Ltd., which operated the 
Hirose Mine, and Nihon Chromium Mining 
Co., Ltd., which operated the Wakamatsu 
Mine. Domestic consumption of chromium 
ore and concentrates by the ferroalloy in- 
dustry alone totaled 798,066 tons in 1980. 
Over 95% of Japan’s requirements for chro- 
mium ore and concentrates were imported. 
During 1980, Japan imported 950,039 tons 
of chromium ore and concentrates from the 
Republic of South Africa (43%), the Philip- 
pines (22%), India (18%), the U.S.S.R. (4%), 
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Madagascar (3%), Turkey (8%), Brazil (2%), 
and the remaining 5% was from nine other 
countries. During 1980, Japan also imported 
257,157 tons of ferrochromium, of which 
201,955 tons was imported from the Repub- 
lic of South Africa. Chromium metal pro- 
duction was mainly by Toyo Soda in 1980. 
Consumption of chromium metal was by the 
manufacturers of superalloys (43%), alumi- 
num and copper alloy (32%), welding rods 
(23%), and other uses (2%). 

In April 1980, Japan withdrew from a 
joint venture project to exploit the Serjana 
chromite mine in Brazil. The Japanese 
consortium reportedly received $1.9 million 
from Cia. de Ferro-Ligas da Bahia S.A. 
(Ferbasa) for selling its share to Ferbasa, 
the largest Brazilian producer of chromite. 
The high costs of shipping the ore and the 
planned reduction in the Japanese ferro- 
chromium capacity were cited as the main 
reasons for the withdrawal. 

Japan was the world’s fourth largest 
producer of cobalt metal in 1980. Production 
of the metal, a byproduct of copper and 
nickel refining, was 2,867 tons in 1980, of 
which about 960 tons of toll-refined metal 
was shipped back to foreign customers. 
During 1980, Japan imported 1,606 tons of 
cobalt and cobalt alloy, principally from 
Zaire and Belgium. Domestic consumption 
of cobalt metal was 1,914 tons in 1980, of 
which 385 tons was consumed by the mak- 
ers of high-speed steel, other alloy steels, 
and heat-resisting alloys; 668 tons for mag- 
netic materials; 165 tons for cemented car- 
bides; 98 tons for catalysts; and 598 tons for 
other uses. 

Japan’s mine output of gold and silver 
continued to decline. Mine production in 
1980 was by Mitsui Kushikino Mining Co., 
Ltd., at the Kushikino Mine in Kagoshima 
Prefecture, and Chitose Mining Co., Ltd., at 
the Chitose Mine in Hokkaido. Other impor- 
tant gold and silver mines were the Kasuga 
Mine (gold only) of Kasuga Mining Co., Ltd.; 
the Asahi Mine of U.R.I. Mining Co., Ltd.; 
the Mochikoshi Mine of Chigai Mining Co., 
Ltd.; the Sado Mine of Sado Mining Co., 
Ltd.; and the Nebazawa Mine of Arakawa 
Mining Co., Ltd. During 1980, Japan im- 
ported 889,000 troy ounces of gold mainly 
from Switzerland (52%), the United King- 
dom (37%), the U.S.S.R. (9%), and other 
countries (2%). Imports of silver totaled 18.1 
million troy ounces, of which 64% was from 
Mexico, 22% from Peru, 9% from Australia, 
and 5% from other countries. 

Japan also obtained substantial amounts 
of gold and silver by recycling. During FY 
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1979, 997,000 troy ounces of gold and 
4,115,000 troy ounces of silver were recov- 
ered. Domestic demand for gold in FY 1979 
was estimated at about 4.6 million troy 
ounces. Consumption was for ornaments 
(jewelry), 32%; private hoarding, 24%; plat- 
ing, 14%; electronic communication, 10%; 
dentistry, 8%; handicrafts, 3%; and other, 
9%. Domestic demand for silver in FY 1979 
was 71 million troy ounces. About 48% was 
for silver nitrate sensitive film, 10% for 
other silver nitrate, 13% for point con- 
nectors, 7% for rolled sheet, 7% for silver 
solder, and 15% for all other uses. 

Indium production in 1980 was estimated 
at about 12 tons. Nippon Mining increased 
its monthly output from 500 to 750 kilo- 
grams in mid-1980. Dowa Mining’s monthly 
output remained at a 300-kilogram level. 
Mitsui Metal and Sumitomo Metal Mining 
supplied a total of about 1,000 kilograms of 
indium by recycling scrap. During 1980, 
Japan imported 2,811 kilograms of refined 
indium principally from Canada (1,200 kilo- 
grams), Belgium (701 kilograms), China (344 
kilograms), and the Federal Republic of 
Germany (340 kilograms). Indium was used 
in electronic components, solders, and other 
alloys. 

Mitsui & Co. and Ishizuka Research, Inc., 
announced a new technology for zirconium 
sponge production. After 12 years of re- 
search at Hiratsuka, east of Tokyo, with an 
investment of $2.7 million by both compa- 
nies, a new method of extracting zirconium, 
known as distillation with differential par- 
tial condensation, was developed in mid- 
1980. The two companies established a joint 
venture firm and were expected to start 
with an initial monthly output of 10 to 15 
tons of sponge per month in December 1980 
and gradually increase to 100 tons per 
month in 1982. The production cost of zirco- 
nium by the new method was estimated at 
$3.30 per pound compared with about $6 to 
$7 per pound under the conventional meth- 
od. During 1980, the market price of zirconi- 
um sponge was about $10 per pound." 

Japan also produced other metals and 
compounds of high purity and of significant 
quality by world standards. These metals 
included cerium, germanium, germanium 
oxide, lanthanum oxide, selenium, silicon, 
tantalum, tellurium, and uranium. Most of 
the output of these metals was from import- 
ed materials. 


NONMETALS 


Cement.—In 1980, Japan's cement indus- 
try consisted of 24 firms operating 60 plants 
and 202 kilns. The industry's total annual 
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production capacity was 116 million tons. 
Japan remained one of the world’s leading 
cement producers in terms of output, tech- 
nology, and exports. 

Onoda Cement Co., Ltd., and Nippon 
Cement Co., Ltd., were the two oldest and 
largest cement producers, followed by Sumi- 
tomo Cement Co., Ltd.; Mitsubishi Mining 
and Cement Co., Ltd.; Ube Industries, Ltd.; 
Chichibu Cement Co., Ltd.; and Osaka Ce- 
ment Co., Ltd. The industry’s labor force 
was estimated at 11,000 persons compared 
with 11,800 persons in 1979. Japan ranked 
first in labor productivity of cement produc- 
tion in the world. In 1980, the industry’s 
annual output per worker was 7,945 tons 
compared with France (2,751 tons), the 
United States (2,616 tons), and the Federal 
Republic of Germany (2,200 tons).'? 

For the past 2 years, varieties of new 
cement products were successfully intro- 
duced into the market by Chichibu Cement 
Co. The new products included cement that 
is capable of solidifying in the presence of 
various deterrents to hardening, that can 
resist too much water during application, 
and that can quickly solidify. Creation of a 
special clinker of the aluminate group was 
cited as the key to the new products. 

Nippon Cement Co. started to operate its 
newest and largest vertical mill at Kamiiso 
in 1979. The 2,700-kilowatt raw mill was 
capable of grinding a harder limestone with 
a throughput of 350 tons per hour. 

Similar to its aluminum industry, Japan’s 
cement industry was also experiencing seri- 
ous problems of soaring fuel costs. The 
industry required an average of about 80 
liters of “C” type fuel oil to produce each 
ton of clinker. In 1980, based on the indus- 
try’s average, energy cost accounted for 
more than 60% of the production cost. To 
reduce energy cost, the industry continued 
its efforts to switch from type C fuel oil to 
coal. According to an industry source, about 
90% of the industry’s total fuel consump- 
tion was expected to be based on coal by 
mid-1981. To supplement coal, the industry 
was successfully utilizing waste tires as fuel 
for cement production. The technology of 
utilizing waste tires was jointly developed 
by the Nippon Cement Co. and the Bridge- 
ston Tire Co. in 1978. 

According to the Cement Association of 
Japan, domestic shipments of cement to- 
taled 82.4 million tons and exports totaled 
8.6 million tons in 1980. Of the total demand 
in 1979, about 58.8% was shipped to the 
fresh concrete industry composed of more 
than 4,800 medium- and small-sized opera- 
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tors in the country, and about 13.5% to 
cement product manufacturers. Domestic 
cement consumption by other end uses was 
civil engineering, 2.7%; private buildings, 
2.5%; public buildings, 1.1%; roads and 
bridges, 0.9%; electric powerplants, 0.7%; 
harbors and airports, 0.4%; railways, 0.2%; 
for own use, 0.1%; and other, 7.8%. About 
11.890 was exported, principally to Saudi 
Arabia, Kuwait, and other Middle and Near 
East oil-producing countries, and Singapore 
and Hong Kong. The distribution of cement 
in the domestic market and exports of 
cement to the principal overseas market 
remained substantially the same in 1980. 

Fertilizer Materials.—In 1980, Japan's 
fertilizer industry was still being considered 
as one of the world's largest, although the 
production capacity had been reduced sub- 
stantially during the past 2 years as rec- 
ommended by the Industrial Structure 
Council in May 1978. As a result of price 
increases in raw materials including naph- 
tha and liquefied petroleum gas (LPG), low: 
level of domestic demand, the deterioration 
of international competitiveness, self-sup- 
ply policy of developing countries, and the 
appreciation of the Japanese yen, Japanese 
fertilizer production and exports contin- 
ued to decline in 1980: 

During 1980, the annual output capacity 
of ammonia was reduced from 3.7 million to 
3.4 million tons, and was operating at about 
70% capacity. During the 1979-80 period, 
Japan produced 1.9 million tons of ammo- 
nium sulfate, of which about 1.2 million 
tons was for the manufacture of fertilizer, 
26,000 tons was for industrial use, and the 
remaining 700, 000 tons was for exports, 
mainly to China. During 1980, the annual 
output capacity of urea was also reduced 
from 2.6 million to 2.3 million tons, and was 
operating at about 68% of capacity. During 
the 1979-80 period, total output of urea was 
about 2 million tons, of which about 400,000 
tons was for fertilizer use, about 600,000 
tons was for industrial use, and about 1 
million tons was for exports, mainly to 
China. 

During 1980, Japan's fertilizer exports to 
China remained favorable. However, ex- 
ports to the Philippines, Pakistan, Sri Lan- 
ka, and New Zealand decreased sharply 
because large quantities of urea were offer- 
ed to these consuming countries by low-cost 
suppliers such as Iraq, Kuwait, and Saudi 
Arabia. 

In 1980, Japan's ammonia and nitrogen 
fertilizer industry also produced about 
650,000 tons of ammonium chloride. About 
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40% was for domestic use, 5% was for 
industrial use, and the remainder was ex- 
ported. Calcium cyanamide production re- 
mained at 181,000 tons; about 93% was for 
domestic fertilizer use and the remainder 
was for industrial use. Exports of calcium 
cyanamide were insignificant at about the 
5,000-ton level. 

Japan’s phosphatic and compound fertil- 
izer industry also suffered from excess out- 
put capacity. Based on the Industrial Struc- 
ture Council’s recommendation, about 20% 
of wet phosphatic fertilizer production 
equipment was to be scrapped, imports of 
phosphates were to be restricted, and the 
system of distribution and pricing were to 
be rationalized. During 1979, the industry’s 
production facilities were curtailed by 17%. 
Imports of secondary phosphoric acid prod- 
ucts including phosphoric acid liquid, am- 
monium phosphate, and double superphos- 
phate of lime were reduced because of 
higher import prices. As a result, the supply 
and demand situation began to improve in 
1980. 

Japan’s annual output capacity of calci- 
um superphosphate was about 2 million 
tons. During 1980, the industry was operat- 
ing at about 25% to 30% of capacity. Fused 
magnesium phosphate was operating at 
about 50% of its 1-million-ton capacity. 

During the 1979-80 period, Japan pro- 
duced about 540,000 tons of calcium super- 
phosphate and about 450,000 tons of fused 
magnesium phosphate. Production of high- 
analysis compound fertilizer was about 3.2 
million tons, of which 3 million tons was 
consumed domestically. Exports of high- 
analysis compound fertilizer were about 
120,000 tons, mainly to Thailand, Indonesia, 
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and Malaysia. Japan also produced about 
690,000 tons of low-analysis compound fer- 
tilizer and about 200,000 tons of nitrogen 
and potassium compounds, mainly for do- 
mestic consumption. Japan’s requirements 
for phosphate were 100% dependent on 
foreign sources. In 1980, Japan imported 2.8 
million tons of phosphate rock mainly from 
the United States (1.9 million tons) and 
Morocco (645,000 tons). Japan also imported 
100% of its potash requirements mainly 
from Canada (60%) and the U.S.S.R. (20%). 
Imports of potassium chloride in the 1979-80 
period totaled about 642,000 tons (in K:). 
Imports of potassium sulfate totaled about 
125,000 tons (in KO), mainly from France, 
the Federal Republic of Germany, and the 
United States. 

Japan’s production of potassium sulfate 
was only about 43,000 tons, compared with 
annual requirements for potassic fertilizer 
at about 780,000 tons in the 1979-80 period. 
The Nippon Kasei Chemical Co., Ltd., began 
the construction work of a potassium sul- 
fate plant and its Onahama complex in 
Fukushima Prefecture in mid-1980. The 
10,000-ton-per-year-capacity plant was ex- 
pected to come onstream in March 1981. 
Plant construction was by Chisso Engineer- 
ing Co., Ltd. Potassium chloride would be 
imported, but the sulfuric acid would be 
supplied by domestic sources. 

Gypsum.—Japan stopped mine produc- 
tion of natural gypsum in 1978. According 
to a recent report published by MITI, the 
estimated gypsum supply and demand situ- 
ation in Japan from 1979 to 1983 was 
summarized as follows, in thousand tons of 


CaSO. 2H: O: 


1979 1980 1981 1982 1983 
S 2,659 2,595 2,638 2,691 2,745 
SEN 2,230 2,286 2,187 2,328 2,479 
3 430 395 375 357 338 
5 95 100 105 110 115 
3 241 3 294 309 321 
TT 444 450 400 4 400 
Ee 6,099 6,099 5,999 6,195 6,398 
53 5,063 4,837 4,855 5,063 5,310 
5 347 388 38 394 394 
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The industry maintained about 1.2 mil- 
lion tons of inventory at the end of 1979. 
During 1980-83, the inventory was expected 
to remain at less than the 1-million-ton 
level. 

Iodine.—Japan’s iodine production in 
1980 remained at about the 6,000-ton level. 
Total industry installed production capacity 
in 1980 was 9,700 tons per year. Japan 
remained the dominant producer of iodine 
in the world, accounting for about 58% of 
the world’s total output (10,400 tons), follow- 
ed by Chile (2,000 tons), the United States 
(1,200) tons, and the U.S.S.R. (1,000 tons). 
The largest single producer of iodine in 
Japan was Ise Chemical Industries Co. fol- 
lowed by United Resources Industry Co. and 
four small producers. 

For the past 2 years, the industry has 
moved to other areas including Okinawa 
and overseas to expand its production ca- 
pacity to offset the declining production 
owing to ground sinking problems in Chiba 
Prefecture, where most of the Japanese 
natural brine was concentrated. Ise Chemi- 
cal Industries Co. recently resumed a long- 
pending joint venture project in Indonesia. 
United Resources Industry Co. established 
Godoe, Inc., in Oklahoma (United States), to 
produce iodine using salt water purchased 
from a local producer. United Resources 
also participated in Okinawa Natural Gas 
Development Co. (tentative name) jointly 
with Ryukyu Oil Corp. and Okinawa Gas 
Co. for the manufacture of iodine in Okina- 
wa. By mid-1983, the joint venture company 
was expected to produce iodine at an annual 
rate of about 200 to 250 tons using salt to be 
purchased from Okinawa Gas Co. 

Japan exported about 90% of its total 
sales, mainly to the United States and 
Western European countries. Applications 
of iodine in Japan included synthetic rub- 
ber, acetic acid by the methanol process, 
stabilizers for synthetic fibers, additives for 
feedstock, pharmaceuticals, and disinfec- 
tants. 

Limestone.—Japan was the third larg- 
est limestone producer in the world in 
1979, following the United States and the 
U.S.S.R. Production of limestone increased 
at an average annual rate of about 7% 
during 1975-79. The industry was composed 
of 246 companies operating 312 quarries 
with a labor force of about 10,500 workers. 
The top five producers were Ube Industrial 
Co., Ltd. (13.4 million tons), operating the 
Isa Mine; Mitsubishi Mining Cement Co., 
Ltd. (9.4 million tons), operating the Hi- 
gashitani Mine; Nittetsu Mining Co., Ltd. 
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(9.3 million tons), operating the Torigataya- 
ma Mine; Todaka Mining Co., Ltd. (9.2 mil- 
lion tons), operating the Todaka-Tsukumi 
Mine; and Onoda Cement Co., Ltd. (8.2 
million tons), operating the Onoda-Tsukumi 
Mine. 

Limestone deposits are widely distributed 
throughout Japan. Good-quality Japanese 
limestone normally contains 98% CaCO.. 
According to the Agency of Natural Re- 
sources and Energy of Japan, as of April 
1977, limestone reserves in Japan were 
estimated at 53.8 billion tons averaging 
54.2% CaCOs, while the minable limestone 
was estimated at 36.5 billion tons averaging 
54.2% CaCOs. 

In 1979, about 58% of total output was 
consumed by the cement industry and about 
12% was consumed by the steel industry as 
flux. Other main uses included aggregate 
(18%), lime (6%), filler and fertilizer (8%), 
soda and glass (1%), and all other (2%). 

Salt.—Domestic production of salt in 1980 
remained at about the 1-million-ton level. 
However, Japan imported about 88% of its 
total requirements for salt in 1980. During 
1980, Japan’s imports of salt, including 
industrial-use and common salt for retail 
sales, totaled 7,477,049 tons compared with 
6,817,543 tons in 1979. Principal overseas 
suppliers were Mexico 50%; Australia, 
40%; and China, 9%. The average unit 
value of all imported salt was estimated at 
$24 per ton compared with about $18 per 
ton in 1979. The average unit value of 
Mexican salt in 1980 was the cheapest at 
$22.90 per ton, Chinese salt was $23.50 per 
ton, and Australian salt was $26 per ton. 
Imports of common salt for general use 
totaled only 3,102 tons and was imported 
mainly from the United States (2,602 tons) 
and the Federal Republic of Germany (550 
tons). 

Consumption of salt in 1980 was estimat- 
ed at about 8.5 million tons, of which about 
6.8 million tons was consumed principally 
by the chlora-alkali industry. Production of 
salt for general consumption, including re- 
fined, common, ordinary, crushed, raw, and 
table salt, was estimated at about 1.6 mil- 
lion tons in 1980. 

In 1980, production of caustic soda was 
3,132,789 tons. About 3.1 million tons was 
delivered to the domestic market, and about 
192,000 tons was exported. Japan also im- 
ported 34,000 tons of caustic soda in liquid 
form (a major portion) mainly from the Dow 
Chemical Co. of the United States and Dow 
Chemical Korea. During 1980, Japan’s caus- 
tic soda industry was operating at about 
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10% of its 4.5-million-ton-per-year capacity. 
Production of soda ash totaled about 1.35 
million tons. Practically all of the output 
was delivered to the domestic market. 

Since July 1979, an export cartel on 
caustic soda was being carried out by 15 
companies headed by Toyo Soda Manufac- 
turing Co., Ltd., and Asahi Glass Co. under 
the approval of MITI. By December 1980, 
seven companies headed by Showa Denko, 
K.K., and Sumitomo Chemical Co. had join- 
ed the cartel. 

Sulfur.—Japan’s output of sulfur, recov- 
ered from petroleum refining, increased 
from 808,000 tons in 1975 to 1,256,000 tons 
in 1979 owing to the stepped-up regulations 
of environmental pollution by the Japanese 
Government. Output of sulfur by petroleum 
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Inventories of sulfur at the beginning and 
at the end of FY 1980 were 147, 000 tons and 
146,000 tons, respectively. Inventories of 
sulfuric acid at the beginning and at the 
end of FY 1980 were 132,000 tons and 
165,000 tons, respectively. 

The annual installed production capacity 
of Japan’s sulfuric acid was about 9.3 mil- 
lion tons. During 1980, the industry was 
operating at about 70% of its capacity. The 
industry was composed of 56 plants owned 
by 43 companies at the end of 1979. 
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refining for FY 1980 was estimated at 
1,276,000 tons, of which 867,000 tons was 
delivered mainly to the manufacturers of 
sulfuric acid and to other users, and about 
410,000 tons was exported, mainly to the 
Republic of Korea (74%). Sulfuric acid pro- 
duction in FY 1980 was down slightly from 
that of FY 1979. Both domestic demand for 
sulfuric acid and exports were at about the 
same level as that of FY 1979. 

Production and demand estimates of sul- 
fur and of sulfuric acid for FY 1979 and FY 
1980 released by the Japanese Sulfur and 
Sulfuric Acid Subcommittee of the Mining 
Industrial Council were as follows, in thou- 
sand tons for sulfur and thousand tons of 
100% H.SO, for sulfuric acid: 


FY 1979 FY 1980 

ER 1,256 1,276 
EE 838 867 
== 544 583 
HE 294 284 
3 420 410 
Mc 6,680 6,660 
EE 3,821 3,130 
EDEN 926 875 
nm 1,641 1,750 
tees 292 305 
MN 6,360 6,359 
Se 2,121 2,152 
— 4,239 4,201 

371 268 


1979 (ending March 31, 1980) was estimated, 
by the Natural Resources and Energy Agen- 
cy of MITI, at 4,087.4 trillion kilocalories or 
7,473,000 barrels per day of oil equivalent, 
about 6% higher than FY 1978. In FY 1979, 
Japan relied on overseas sources for 87% of 
its primary energy supply and the remain- 
ing 13% was supplied by domestic coal, 
hydropower, nuclear power, and insignifi- 
cant quantities of domestic crude petroleum 
and natural gas. Japan’s primary energy 
supply in FY 1979 was summarized as 
follows: 
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Billion kil 5 
; illion kilo- (thousan 
Quantity calories barrels Percent 
per day) 
Petroleum: 
Domestic crule 551,000 kiloliters ___________ _ 5,180 9 0.13 
Imported crude -------—- 273,752, 000 kiloliters - - - - - --- -- 2,573,270 4,705 62.95 
Imported produetss 23,242,000 kiloliters... - -------- 212,600 389 5.20 
Imported LW 9, 669, 000 tons 116,020 212 2.84 
al: 
Domestic 18,880,000 le PRINTER AE RO 119,490 219 2.92 
Imported |... — 59 385, 000 tons 454,740 831 11.13 
Hydropowerr .- 85, 044 million n kilowatt hours DECEM 208,360 381 5.10 
Nuclear power 70, 393 million kilowatt-hours _ _ _ __ 172,460 315 4.22 
Impo LNG A es 4,858,000 to NSS See eee 197,610 361 4.83 
Natural gasass 2,630 million cubic meters 25,210 .62 
Or es cent, ONE PEDES ICM NOR 2,980 5 .06 
/// nct dee cea Ae Du 4,087,380 7,473 100.00 


Based on a revised long-term energy sup- 
ply and demand forecast, total primary 
energy supply was to be increased from 
7,473,000 barrels per day of oil equivalent in 
FY 1979 to 12,100,000 barrels per day in FY 
1990. The Japanese Government was aim- 
ing to reduce the share of oil imports from 
71% in FY 1979 to 50% by FY 1990. 
Moreover, the share of coal imports includ- 
ing coking and steam coal was to rise from 
11% to 15.6%; LNG imports from 4.8% to 
9.0%; nuclear power from 4.2% to 10.9%; 
and all others including domestic crude and 
natural gas, domestic coal, hydropower, geo- 
thermal energy, new energies, and other 
sources from 9% to 14.5%. In other words, 
Japan’s oil import was to be kept below 366 
million kiloliters per year, while imports of 
steam coal and LNG were to be raised to 535 
million and 45 million tons, respectively, 
and the generation of nuclear power is to be 
increased to the 53-million-kilowatt level by 
FY 1990. 

In 1979, Japan was the second largest 
energy-consuming nation of the industrial- 


ized world after the United States. Japan’s 
total energy consumption in 1979 was esti- 
mated at about 378 million tons of oil 
equivalent. However, Japan’s per capita 
annual energy consumption was the lowest 
among advanced industrial nations. Japan’s 
per capita annual energy consumption was 
estimated at 2.3 tons of oil equivalent com- 
pared with the United States at 6.2 tons, 
Canada at 6.0 tons, the Federal Republic of 
Germany at 3.3 tons, France at 2.7 tons, and 
the United Kingdom at 2.6 tons.“ 

Coal.—Japan’s domestic coal production 
in 1980 increased slightly over that of 1979, . 
but was 2 million tons short of the 20- 
million-ton target set by the Government's 
national policy on domestic coal mining. 
During FY 1979, domestic coal production 
was principally by 9 large coal mining firms 
(accounting for about 95% of the total 
output) and 11 small mining firms. As of 
March 1980, coal production by the top nine 
producers in FY 1979 by company and by 
location of colliery was as follows, in thou- 
sand tons: 


Company Location of colliery Production 

Mitsui Coal Mining Co, Ltd ______________ Ashibetsu-shi, Hokkaido _____________ 1,027 
Kamisunagawa-machi, Hokkaido 1,040 

Omuta-shi, Fukuoka, Kyushu ---------- 5,046 

Mitsubishi Coal Mining Co, Ltd Yubari-shi, Hokkaido 940 
Takashima-machi, Nagasaki 671 

Taiheiyo Coal Mining Co., Ltd Kushiro-shi, Hokkaidooo—— ~~ - 2,321 
Matsushima Coal Mining Co., Ltd |... Sotome-machi, Nagasaki |... _ 1,156 
Hokutan Yubari Coal Mining Co., Ltd Yubari-shi, Hokkaido_______________ 1,143 
Sumitomo Sekitan Akabira Mining Co. Ltd Akabira-shi, Hokkaido 1.133 
Hokutan Horonai Coal Mining Co., Ltd _______ Mikasa-shi, Hokkaido 1,043 
Sorachi Coal Mining Co, Ltd Utashinai-shi, Hokkaido0ooo _ 938 
Hokutan Mayachi l Mining Co., Ltd Yubari-shi, Hokkaidooo — 536 
f d ß EE EORR IDE 16,994 


Of the total coal produced in FY 1979, 
about 43% was coking coal and 57% was 
steam coal. By district, about 6196 of the 


total output was in Hokkaido and 39% was 
in Kyushu. By method of mine develop- 
ment, about 95% was from underground 
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mines and about 5% was from open-cut 
mines. About 73.6% of the total production 
was mined from depths of over 500 meters 
from the pit mouth. By mining method, 
73.6% was by longwall, 5.1% by open cut, 
3.8% by hydraulic, 2.5% by room-and-pillar, 
and 15% by other methods. 

The Japanese coal mining industry em- 
ployed 18,816 mine workers at the end of 
March 1980. About 65% of the coal miners 
were working in the Hokkaido area. The 
annual working day of the Japanese coal 
miner remained at about 296 days in FY 
1979 and labor productivity was 76.8 tons 
per month of coal per miner in FY 1979 
compared with 74.6 tons per month per 
miner in FY 1978. 

During 1980, Japan imported 68,277,000 


Imported. 
Iron and steel 
Domestic 
Imported... 


Cement, ceramics, other 


Domestic ___ _____ 


mpo 
Utilities: 


Electric power 
Domestic 


According to Japan's long-term energy 
supply and demand forecast, coal imports 
are expected to play an important role as an 
alternative source of the Japanese energy 
requirements during the next 10 to 15 
years. Japan's coal imports are expected to 
reach 101 million tons (of which 22 million 
tons is steam coal) by FY 1985 and 143.5 
million tons (of which 53.5 million tons is 
steam coal) by FY 1990, while domestic coal 
production is expected to remain at the 20- 
million-ton level through FY 1990. 

In an effort to convert energy sources 
from oil to coal, the Natural Resources and 
Energy Agency of Japan was planning to 
construct a coal complex at Sakito in Naga- 
saki Prefecture and another at Tomakomai 
in Hokkaido. Each complex would have a 
coal center equipped with a transportation 
system, stockpile facilities, and coal cinder 
disposal facilities capable of handling 7.5 
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tons of coal to meet the 88-million-ton 
demand. To meet this demand, 1,124,000 
tons of anthracite was imported mainly 
from China (39%), Vietnam (28%), the Re- 
public of South Africa (14%), and North 
Korea (8%); 5,109,000 tons of steam coal was 
imported mainly from Australia (67%), Chi- 
na (12%), and the United States (7%); and 
62,044,000 tons of coking coal was imported 
principally from Australia (42%), the 
United States (31%), Canada (17%), and the 
Republic of South Africa (4.5%). Japan 
adopted a quantitative allocation system to 
import coal from overseas, and no tariffs 
were imposed on coal imports. 

Japan’s coal demand by consuming sector 
and by source of coal for 1979-80 was sum- 
marized as follows, in thousand tons: 


1979 1980 
NC NE 4,195 4,309 
CES 1,461 1,450 
5 2,734 . 2,859 
— ; 64,123 
ern ,220 5,461 
3 52,468 58, 662 
PIER 3.372 8,148 
MM 1,738 2,868 
8 1.994 5,280 
PE 1,142 8, 603 
— IR 6872 7,112 
muse 210 891 
pn 1,591 1,604 
5 842 825 
Se 149 779 
— 1.233 1,504 
EPESA 1,207 1,461 
TQ 26 43 


million tons and storing up to 1.25 million 
tons of coal per year. Each complex would 
have a harbor berth capable of handling up 
to 100,000-ton coal carriers. The construc- 
tion work was expected to start in FY 1981. 
The total cost of the construction was esti- 
mated at about $381 million, and would be 
financed by the Japan Development Bank 
with low-interest loans. 

In line with the Japanese long-term ener- 
gy supply forecast, Japan was actively se- 
curing overseas coal either through signing 
of a long-term contract or participating in 
the actual development and exploitation of 
foreign coal resources, particularly in Aus- 
tralia, Canada, and China. 

During 1980, Japan signed numerous 
agreements or contracts with Australia and 
Canada. Important contracts or agreements 
were summarized as follows: 
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Date Buyer Supplier Terms of delivery Remarks 

February 1980 8 major steel compa- Central Queensland 9.6 million tons for Coking coal from the 
nies led by Nippon Coal Association, an unspecified Norwick Park coal 
Steel Corp. Australia. 8-year period. mine. 

April 1980_ ____ C. Itoh for Ja panes 'MIM Holdings, Ltd., 15 million tons, Coking coal from 
steel mills. Australia. 1984-98. Collinsville Mine 

(prices would be 
52 to $55 per ton). 
July 1980 Onoda Cement Co Australian Associ- 2 million tons, Anthracite from Yar- 
ated Resources, 1981-80. rabee Mine in Cen- 
Ltd., a subsidiary tral Queensland. 
of CSR, Ltd., 
Australia. 

July 1980... Mitsubishi Mining Warkworth Associa- 5.5 million tons, Steam coal from 

and Cement Corp. tion, Australia. 981-91. Warkworth Mine 
in New South 
Wales. 

August 1980 . 6 Japanese steel Crows Nest Re- 15 million tons, Coking coal from 
mills led by Nip- sources, Ltd., a sub- 1983-97. Line Creek coal 
pon K.K. sidiary of Shell mine. 

Canada Resources, 
August 1980 d G 9 Re. 31.5 mill Coking coal f 
t 1 ae FFC regg River 5 million tons, ing rom a 
sources, Ltd., a sub- 1983-97. new Gress River 
erp ig Menalta coal mine in Alber- 
Coal Co., Ltd., ta. 
Canada. 
December 1980 Japanese steel mills Capricorn Coal De- 5 million tons, Coking coal from 
(unnamed). velopment, 1982-91. German Creek 
Australia. | Mine in Central 
Queensland. 
December 1980.. _ 7 The Queensland 47 million tons for Coking coal from Riv 
State Government, an unspecified 14- erside Mine in Cen- 
Australia. year period. tral Queensland. 


In August 1980, a joint venture agree- 
ment was reached between four Japanese 
companies and the New South Wales Elec- 
tricity Commission (a state agency) of Aus- 
tralia to develop the Birdsrock steam coal 
mine in New South Wales. Steam coal 
production was expected to start in 1984 at 
an annual rate of about 1 to 3 million tons. 
During 1984-90, about 70% of the output 
was expected to be shipped annually to the 
Japanese utilities, which include the 
Hokkaido Electric Power Co. The Electrici- 
ty Commission would hold 51% of the min- 
ing rights, and the remainder was to be 
jointly held by the Japanese group (Taihei- 
yo Coal Development Co. 25%, Japan Coal 
Development Co. 14%, and Mitsui Co. and 
C. Itoh Co. 5% each). l 

An agreement was also reached in Au- 
gust 1980 between Mitsui Mining Co. and 
the Chinese Government to develop the Si 
Xiong Kou Mine and to expand the Xiao 
Kou Mine, both in the Da Dong Coalfields of 
Shanxi Province. The Si Xiong Kou Mine 
was expected to produce about 4 million 
tons of steam coal annually beginning in 
1985, while the Xiao Kou Mine would be 
expanded from an annual output of 600,000 
to 1.2 million tons in a 2- or 3-year period. 
Mitsui Mining reportedly planned to form a 
consortium to finance and develop China’s 


coal mines in Shanxi Province. 

In September 1980, the Export-Import 
Bank of Japan signed an agreement with 
the Bank of China to extend four loans 
totaling about $200 million for the financ- 
ing of four coal projects. The projects includ- 
ed development of Qianjiaying coking coal 
deposits in Hebei Province and the steam 
coal mines at Sitaigou, Zhenchengdi, and 
Malan in Shanxi Province. After comple- 
tion of the projects, Japan was expected to 
import about 10 million tons of coal annual- 
ly from China starting in 1985. 

For the past 7 years, Mitsui Mining has 
been involved in a research program on coal 
liquefaction called the Solvent Refined Coal 
(SRC) process. In 1974, the Mitsui group 
signed a joint SRC research contract with 
Gulf Oil Corp. of the United States, which 
also signed a similar contract with Ruhr 
Kohle AG of the Federal Republic of Ger- 
many. The trilateral group planned to build 
a coal liquefaction pilot plant in West Virgi- 
nia (United States) by 1983-85. 

In December 1980, an agreement was 
signed between the Japanese companies 
and the Victoria State Government of Aus- 
tralia to build a coal liquefaction pilot plant 
with a daily capacity of 50 tons (brown coal 
used) in Victoria. The Japanese companies 
involved in the project were the Mitsui 
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group and a new coal liquefaction consor- 
tium called Nippon Brown Coal Liquefac- 
tion Co. (NBCL) comprised of Kobe Steel, 
Ltd.; Mitsubishi Chemical Industries Ltd.; 
Nissho Iwai Corp.; Idemitsu Kosan Co.; and 
Asia Oil Co. The project was promoted as a 
national project of the Japanese and Aus- 
tralian Federal Governments. MITI would 
seek an appropriation of about $27 million 
in FY 1981 to assist in the financing of the 
plant. Under the agreement, the Victoria 
State Government would supply the brown 
coal free of charge to the pilot plant, and 
the Japanese firm would build the plant by 
the end of March 1982. The pilot plant was 
expected to be operational in 1983. If com- 
mercial operation proved to be feasible, 
then a 5,000-ton-per-day verification plant 
would be built in the 1986-87 period and a 
30,000-ton-per-day commercial plant would 
be built in the 1988-89 period by NBCL. 

Petroleum and Natural Gas.—Domestic 
production of crude oil continued to decline 
and remained insignificant, accounting for 
only 0.13% of Japan's primary energy sup- 
ply and 0.2% of Japan’s total crude oil 
supply in FY 1979. During 1980, Japan 
imported 256.8 million kiloliters, or 4.4 
million barrels per day of crude oil (includ- 
ing natural gas liquids but excluding petro- 
leum products), to meet about 99.8% of its 
crude oil requirements. However, Japan’s 
crude oil imports in 1980 represented an 
8.4% decline from that of 1979 and was the 
lowest since 1972 (4.1 million barrels per 
day). It also represented the first significant 
configuration in change of the Japanese 
energy consumption pattern (shifting from 
oil to other energy sources such as coal or 
LNG) as a result of Government energy- 
saving measures and promotion of alterna- 
tive energy resources development. 

In 1980, Japan remained the world’s sec- 
ond largest petroleum importing country. 
The principal sources of Japan’s crude oil 
imports were the Middle East region, 
(73.2% of the total imports) led by Saudi 
Arabia (31.6%) and the United Arab Emi- 
rates (13.6%), and the Asian region (23.4%) 
led by Indonesia (14.8%). Because of the 
Iranian Revolution and the Iran-Iraq war, 
Japan’s crude oil imports supplied by Iran, 
the Neutral Zone, Oman, Kuwait, and Qa- 
tar were substantially reduced in 1980. On 
the other hand, the Japanese crude oil 
imported from Latin America and Africa 
increased dramatically in 1980. Crude oil 
imported from Venezuela increased about 
fivefold from 8,000 barrels per day in 1979 
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to 38,000 barrels per day in 1980, and 
imports from Algeria increased from 6,000 
barrels per day in 1979 to 28,000 barrels per 
day in 1980. Algeria, Libya, Venezuela, 
Mexico, and Ecuador emerged as potential- 
ly important overseas suppliers of Japan’s 
crude oil. 

Crude oil supplied by major international 
oil companies declined from 56.4% of total 
crude imports in 1979 to only 44.6% in 1980. 
The share of imports supplied by oil- 
producing countries through direct deals 
and a government-to-government basis in- 
creased substantially from 31.796 of the 
total crude imports in 1979 to 44.9% in 
1980. 

To secure stable supplies and to diversify 
crude oil supply sources following a re- 
structuring of its crude oil supplies, Japan 
signed a 10-year crude oil contract with 
Mexico on December 11, 1979, on a gov- 
ernment-to-government basis, with an ini- 
tial import volume of 25,000 barrels per day, 
and was expected to reach 100,000 barrels 
per day by December 1980. In mid-1980, 
Japan asked Mexico to increase its crude oil 
supplies to Japan from 100,000 barrels to 
200,000 barrels per day in 1981 and to 
300,000 barrels per day in 1982. However, 
no agreement was reached by yearend 1980. 

Japan signed two contracts with China on 
May 29, 1980, for exploration and develop- 
ment of oil resources in Bo Hai Bay in 
China. The first contract covers 14,100 
square kilometers in southern Bo Hai and 
11,400 square kilometers in western Bo Hai. 
The second contract covers the Chengbei 
block in the deeper areas of western Bo Hai. 
The total cost of exploration and develop- 
ment for the two areas was estimated at 
$1.2 billion, of which Japan was expected to 
pay $210 million for the exploration and the 
remaining $1 billion was to be shared by 
Japan and China in a 49:51 ratio. Japan was 
expected to import from China 42.5% of the 
output for 15 years beginning in 1982. 

In August 1980, Japan, represented by 
the Japan National Oil Corp. and a group of 
Canadian private companies represented by 
Dome Petroleum, Ltd., signed an agreement 
to jointly develop oil deposits covering 
154,440 square miles in Canada's Beaufort 
Sea in the Arctic. Japan would provide a 
400-million Canadian dollar loan to the 
Canadian companies for exploration and 
development. The loan was to be repaid by 
Dome Petroleum in the form of crude oil to 
be developed. The production was expected 
to start in 1985 with an initial output level 
of 100,000 barrels of oil per day. 
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During 1980, three overseas oil develop- 
ment projects that were undertaken inde- 
pendently started oil production: Mitsubishi 
Petroleum Development Co., Ltd., in Baliste 
Field (a Baudroie concession) off the coast of 
Gabon; the Egyptian Petroleum Develop- 
ment Co., Ltd., in West Baker Field onshore 
the Gulf of Suez; and Sumitomo Petroleum 
Development Co., Ltd., in Sahmah Field, in 
Oman. Japan was to import oil from these 
areas under production-sharing contracts. 

Japan’s domestic production of natural 
gas was about 2,200 million cubic meters in 
1980. About 98% of the output was from 
natural gasfields and 2% was from oilfields 
and coalfields. The total output of natural 
gas contributed only 0.6% of Japan’s prima- 
ry energy supply. Japan imported about 
16.8 million tons of LNG in 1980 for con- 
sumption by Japan's electric utilities 
(76.9%), city gas companies (19.5%), and 
manufacturing (3.6%). Japan's LNG im- 
ports, which accounted for about 6% of its 
primary energy supply, was secured nor- 
mally by a 20-year contract with foreign 
governments participating in the LNG proj- 
ects. During 1980, the major suppliers of 
Japan’s LNG imports were Indonesia, 8.5 
million tons; Brunei, 5.5 million tons; Abu 
Dhabi, 1.9 million tons; and the United 
States (Alaska), about 859,000 tons. Other 
future overseas suppliers were Malaysia 
(Sarawak), Australia, Canada, and the Sovi- 
et Union. 

On October 27, 1980, a group of five 
Japanese companies comprised of the 
Nissho-Iwai Corp., Chubu Electric, Kyushu 
Electric, Osaka Gas, and Toho Gas reached 
an agreement with Canada’s Dome Petrole- 
um, Ltd., for the purchase of 400 million 
cubic feet per day of natural gas over a 20- 
year period starting in 1985. This long-term 
contract, valued at about $20 billion, would 
be the first sale of Canadian natural gas in 
any form to any foreign country other than 
the United States. 

In late 1980, after a series of negotiations, 
an agreement was reached for the Soviet 
Union to supply 5 billion cubic meters of 
natural gas or 3 million tons of LNG per 
year to Japan over a 20-year period begin- 
ning in or after 1986. The natural gas would 
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be produced from the areas offshore north- 
east of Sakhalin (a Soviet island, north of 
Japan), where vast natural gas reserves 
have been confirmed by Sakhalin Oil Devel- 
opment Corp. 

Uranium.—In September 1980, the 
Japan-Australia Uranium Resources Devel- 
opment Co. (JAURD) signed an agreement 
with Energy Resources of Australia (ERA) 
to invest 41 million Australian dollars on a 
10.1% equity participation in ERA and to 
purchase about 1,000 short tons per year of 
UO. over a 15-year period starting in 1982. 
Under the agreement, the Japanese firms 
have the option to double their purchases of 
UsO, to 2,000 short tons per year, beginning 
in 1990. JAURD was established on Septem- 
ber 12, 1980, with an equity of $18 million, 
which was held by Kansai Electric Power 
Co. (50%), Kyushu Electric Power Co. (25%), 
Shikoku Electric Power Co. (15%), and C. 
Itoh Co. (10%). ERA planned to develop the 
Ranger uranium mine with proven urani- 
um ore reserves of 120,000 short tons of 
UO, and start production at an annual rate 
of 3,300 short tons of U, Os in 1982. The 400- 
million-Australian-dollar project would be 
financed mostly by borrowing from abroad. 
JAURD, in addition to equity participation, 
planned to extend a $146 million U.S. loan 
to ERA from Japan's Export-Import Bank 
and other domestic financial institutions to 
help the project.!5 
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The Mineral Industry of 
Kenya 


By George A. Morgan! 


In 1980, the growth of the mining and 
quarrying sector of Kenya’s economy re- 
mained relatively unchanged. Although the 
real gross domestic product (GDP) was up 
almost 2.4% at $4.2 billion,? the mining and 
quarrying sector again accounted for only 
about 0.25% of GDP, or $10.7 million. The 
economy was very vulnerable to energy 
costs as the country had to import 88% of 
its total energy for consumption. Imports 
were up because of a relaxation of the 
advance import deposit requirement, and a 
trade deficit of $1,116 million was experi- 
enced. The balance of payments reached a 
record deficit of $880 million. Total energy 
consumption increased 3.5%, and imported 
crude petroleum cost $678 million, or about 
53% of total export earnings, including 
petroleum product exports.* 

The country attempted to expand its en- 
ergy base which was heavily reliant upon 
imports. Nearly 18% of its electricity re- 
quirements were imported from Uganda in 
1980. Both hydroelectric and thermal gen- 
erating capacity were being increased. A 
process was implemented to make charcoal 


from coffee husks, and two alcohol plants 
using cassava as a raw material were ex- 
pected to produce the equivalent of 13% of 
total motor fuel consumed. A geothermal 
electric plant was to be commissioned in 
1981 at Olkaria. 

Assessment of the nation's nonfuel miner- 
al resources was undertaken by the Mines 
and Geological Department (MGD) of the 
Ministry of Environment and Natural Re- 
sources. Geological, geophysical, and 
geochemical work continued in western and 
southeastern Kenya following completion of 
an airborne geophysical survey. The MGD 
and the Institute of Geological Sciences of 
the United Kingdom agreed to conduct a 4- 
year joint geological mapping and mineral 
exploration program in north-central Ken- 
ya. Another agreement was signed with the 
Finnish Geological Survey for a joint indus- 
trial mineral assessment program. The as- 
sessment would be countrywide, with the 
object of initiating mining and processing of 
deposits, as well as providing specialized 
services to the private sector. 


PRODUCTION AND TRADE 


The principal mineral commodities pro- 
duced continued to be soda ash and fluor- 
spar. Capacity to produce barite was in- 
creased with the installation of updated 
processing facilities because demand was up 
for drilling muds. The possibility of further 
expansion of barite production from depos- 
its in Coast Province was considered. Most 
other mineral production was on a low- 
volume basis, with local markets predomi- 
nating as the primary users. Cement capaci- 
ty was increased as demand was up in the 


major cities. Negotiations were concluded 
for the establishment of a fertilizer facility 
at Mombasa. Imported ammonia and phos- 
phoric acid would be feed material to the 
enterprise. Government and quasi-Govern- 
ment institutions approved 110 projects in 
1980, valued at $45 million. However, these 
were aimed primarily at the manufacturing 
and agricultural sectors. Additional funds 
were provided to the cement industry for 
increasing capacity, while upgrading of the 
railroad was under way to satisfy new 
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haulage requirements. 

Total freight handled at the Port of Mom- 
basa was up 20% to 7.4 million tons. The 
major portion of Kenya’s imports was from 
the European Communities (EC) and the 
Near East. Exports were predominately to 


Table 1.—Kenya: Production of mineral commodities! 
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the EC and Africa. Exports of soda ash, 
fluorspar, and cement were valued at $56 
million in 1980, while exports of refined 
petroleum products were valued at almost 
$400 million. 


(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980P 
METALS 
Beryl, gross weihgnttktkt „ 1 ae ae (2) (2) 
Gold, mine output, metal content troy ounces. _ 37 135 205 *200 125 
Iron and steel: 
Iron ore: 
Gross weight! 20,784 16,000 20,129 20,000 14,567 
Iron content!!! „ 12,470 9,600 12,077 12,000 9,469 
Crude steel? ________________________ 10,000 10,000 10,000 10,000 10,000 
Lead, mine output, metal content 480 x: a S PCM 
Silver, mine output, metal content . _ . _ troy ounces. — 118 zu es me e 
NONMETALS 
Bante llo clemencia Enti ERE SES 359 4 *300 6,647 
Cement, hydraulic. ________________-__-_ _ 986,874 . 1,144,429 1,124,690 850,661 1,271,874 
Clays: KRaolinnnnnnn 2 495 1,514 *1,500 1,487 
Corundum -------------------------—— 15 n 3) e(2) a) 
ITT ------------------—-——— 2,668 2,441 1,690 1,266 1,677 
FeldSpBE cue oe ee ee es eas 1,115 1,869 949 “1,000 387 
PIGOMPper cnc oce ? 75,027 ,000 106,564 11,104 93,378 
Gem stones, precious and semiprecious: 
Aquamarine kilograms- 3 10 275 NA 35 
Garnet? ... oL c anas do... 126 160 274 NA 237 
RUDY a en ee E 0 ccs 810 532 316 NA 414 
Sapphire 2.2.22 Gee uu e do. ... (3) 4 1 NA 148 
Tourmaline. ___________________ 89 20 23 23 NA 39 
Gypsum and anhydrite____________________ 78,020 25,999 €30,000 30,000 30,000 
Iiir a ea 8 30,059 77,826 ,000 ,000 26,025 
Maghesité- - -- - ---------------------—- 3 3,575 €4,000 *4,000 
Meerschaum - -----------------------—- 51 x m "m m 
N materials: Guano 219 55 19,943 NA Sa 
t: 
Cruden once ey R 49,906 39,932 19,514 21,846 26,966 
HelneBd o ße ea 14,250 12,300 €12,000 12, 000 20,050 
Sodium compounds, n.e.s.: 
, crushed, ra 3,628 2,293 114 N 1, 
O60 M ee ee ee E 108,763 109,444 152,522 223,845 203,768 
Stone, sand and gravel: 
careous: 
Calcit n Spe NA 600 *600 NA "m 
Coral (for cement manufacture |. 950,000 950,000 950,000 NA ($) 
Kunkur (for cement manufacture): 176,798 44,914 111,647 NA 121,460 
Limestone (for cement manufacture). _ _ __ __ 198,157 ,197 ,000 NA ‘1,540,777 
Sana ue ela RD ree A Ui E V ic 16,994 17,665 23,158 NA * 
JOD —À cT *200,000 *825,000 251,402 NA 295,183 
Talc (pyrophyllite·e - - - - - -- -----------—- Tos 270 "— P e" 
Verpuculità - - - - - -------------------—- 3,587 4,320 1,863 2,260 2,558 
Wollastonite ________________-_________ 120 300 100 NA EA 
MINERAL FUELS AND RELATED MATERIALS 
Carbon dioxide, natural |... 2,147 1,960 2,243 NA 3,014 
Petroleum refinery products: 
Gasoline, motor thousand 42-gallon barrels. _ 3,091 3,112 3,230 4,060 3,629 
ll 8 Once 3,046 3,013 3,023 4,209 3,492 
Keros ne do- 338 n — Ue S 
Distillate fuel oil_ — . — — VC do... 3,654 4,126 4,103 1,211 4,540 
8 „CFC do... 7,504 7,395 7,925 7,574 68,824 
er: 
Asphalt |. i do_ _ __ betes 207 €212 24 188 
Liquefied petroleum gas do... 213 225 232 186 280 
Unspecified ________________-_ | 268 60 €70 461 693 
Refinery fuel and losses do... 974 781 *809 932 679 
Total 2 net eee do... 19,088 18,919 19,604 18,657 22,325 
*Estimated. — PPrelimi NA Not available. 


inary. 
Table includes data available through Sept. 15, 1981. 
?Less than 1/2 unit. 
Quality (gem or industrial) not specified. 


*Coral for cement manufacture apparently has been included with limestone for cement manufacture. 


5Probably an incomplete figure. 
*Including some fuel oil described also as unfinished oil. 


THE MINERAL INDUSTRY OF KENYA 


583 


COMMODITY REVIEW 


METALS 


Production of metallic minerals in Kenya 
was virtually nil. About 15,000 tons per year 
of magnetite was produced, mainly for the 
cement industry. Production of lead and 
byproduct silver from Coast Province ceased 
with the exhaustion of minable material. 


NONMETALS 


Asbestos.—Asbestos cement products 
consisting mainly of sheeting material and 
pipes manufactured from chrysotile asbes- 
tos imported from Swaziland and Australia 
were produced at Bamburi by the Kenya 
Asbestos Cement Co. No asbestiform miner- 
als of suitable quality to meet accepted 
standards have been found in Kenya. Tests 
made on anthophyllite asbestos from local 
deposits, for example, at Makinyambu, 
about 180 kilometers northwest of Momba- 
sa, indicated the fiber to be too brittle and 
difficult to combine with cement.‘ 

Barite.—Economically significant occur- 
rences of barite were located in Coast Prov- 
ince at Mrima Hill and Vitengeni. Produc- 
tion at Vitengeni was from the reworking of 
old lead mine dumps. Mineral Mining Corp. 
Ltd. was the principal barite producer. Ex- 
ploration was under way to determine addi- 
tional resources, while increased output 
was provided by the installation of a screen- 
ing and washing plant. | 

Cement.—Two cement plants were oper- 
ated in 1980; the Bamburi plant of the 
Bamburi Cement Co. near Mombasa, with a 
capacity of 1.25 million tons per year, and 
the Athi River plant of the East African 
Cement Co. near Nairobi, with a capacity of 
450,000 tons per year. A third plant was 
being considered for western Kenya, provid- 
ed sufficient raw materials proved to be 
available. Overall national consumption 
was 62,000 tons per month, of which about 
32,000 tons was supplied by Bamburi Ce- 
ment Co. and the remainder by the East 
African Cement Co. The remaining portion 
of production, about 530,000 tons in 1980, 
was exported. 

The principal producer continued to expe- 
rience transportation problems because of a 
shortage of railroad cars. The shortage has 
persisted for several years following recent- 
ly expanded production capacity at the two 
cement plants in order to meet increased 
demand. Most of the supply was destined 


for construction in Nairobi. Approximately 
12,000 tons per month of the 32,000 tons per 
month normally shipped to Nairobi by Bam- 
buri Cement Co. was backlogged. The Ken- 
ya Railway was to provide 60 haulage cars 
per day instead of the 40 being used in order 
to move the backlogged material and bring 
daily shipments to more normal levels. 

Modifications at the Bamburi plant were 
planned to utilize coal imported from Swazi- 
land in order to replace oil. A reduction of 
50% of production costs was believed 
achievable as a result of the changeover in 
energy source. The Commonwealth Devel- 
opment Corp. provided aid to further ex- 
pand the cement industry. 

Diatomite.—A number of deposits of diat- 
omite have been located in the Rift Valley, 
the most significant being Kariandus and 
Soysambu near Gilgil. Reserves at Soysam- 
bu were 1.5 million tons, of which 0.3 
million tons were suitable for the manufac- 
ture of filter aids. Production was by the 
East African Diatomite Industries Ltd. 
About 1,600 tons of marketable product was 
obtained from 3,000 tons of mined ore. The 
diatomite was calcined in a rotary kiln, 
crushed, and then graded on the basis of 
particle size. Four grades of filter aid, as 
well as six filler and insulating grades, were 
produced. 

Fertilizer Materials.—An agreement was 
made with a Dutch company by National 
Agricultural Chemicals & Fertilizers of 
Kenya Ltd. for the design and construction 
of Kenya’s first nitrogen fertilizer project. A 
previous plan to erect a 54,000-ton-per-year 
ammonia synthesis plant using naphtha 
feedstock was abandoned. Capacity of prod- 
uct plants to be included in the fertilizer 
project at Mombasa include 75,000 tons per 
year of nitric acid, 99,000 tons per year of 
combined product calcium ammonium ni- 
trate and nitrophosphate, and 130,000 tons 
per year of monoammonium and diammo- 
nium phosphate. Port facilities would be 
built to handle imports of ammonia and 
phosphoric acid. Commissioning of the facil- 
ity was scheduled for late 1981. Imports 
have supplied the fertilizer market in Ken- 
ya with consumption at only about 25,000 
tons per year of contained nitrogen. Supply. 
to the local market has been restricted by 
Government price controls which prevented 
sufficient financial return to importers.5 
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Magnesium based fertilizers were pro- 
duced locally by the Lokhani Group from 
magnesite and dolomite operations. 

Soda Ash.—The Magadi Soda Co., a sub- 
sidiary of Imperial Chemical Industries, 
Inc., of the United Kingdom, produced soda 
ash at Lake Magadi. Capacity was 250,000 
tons per year. Expansion plans called for a 
total capacity of 500,000 tons per year by 
1988. Soda ash (Trona) was dredged and 
crushed by a pontoon-mounted dredge, 
which then pumped the material in slurry 
form via a flexible pipe to a treatment plant 
at the site. Treatment included washing, 
screening, dewatering, and calcination to 
yield a product having a total alkalinity as 
Na: CO, of 97.4%. Shipment from Lake Ma- 
gadi was by way of a 146-kilometer branch 
line to the Kenya-Uganda Railroad at Kon- 
za. Warehouses and a deepwater pier for 
bulk handling of soda ash were owned and 
operated by Magadi Soda Co. at Kilindini 
Harbor. The principal recipient countries 
have been Thailand, Indonesia, Malaysia, 
and Singapore. 

Vermiculite.—Several deposits were 
worked for vermiculite, with most produc- 
tion exported. Local consumption was used 
in production of lightweight concrete prod- 
ucts and acoustic plaster. 

The deposit at Kenze, 200 kilometers east 
of Nairobi, had reserves of 500,000 tons and 
was mined opencast. Crude vermiculite, 
crushed and screened at the mine site, was 
shipped to Nairobi for use in the building 
and construction industry. Other small de- 
posits located in the vicinity of Ndolo pro- 
vided a product with bulk densities of 8.4 to 
9.2 pounds per cubic foot upon exfoliation. 
Output was also shipped to Nairobi. 

The Wasini Mine near Lodosoit was the 
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principal vermiculite mining operation. Re- 
serves were not quantified, but were consid- 
ered substantial. Production was by the 
Iwatani-Lonata Vermiculite Co. of Kenya, 
Ltd. Output was geared to specific customer 
requirements. Reduction in the cost of 
transportation could lead to substantially 
increased production levels. 


MINERAL FUELS 


Petroleum.—Kenya was dependent upon 
imports of crude oil for the major portion of 
total energy consumed. Only about 12% of 
energy consumption was derived internally, 
all of which was from hydroelectric power- 
plant generation. About 4% of total energy 
consumption was in the form of electricity 
imported from Uganda. The country’s sole 
oil refinery at Mombasa had a throughput 
of 3,038,000 tons of crude oil in 1980. About 
53% of refinery production was used locally, 
the remainder was exported. Several major 
oil firms shared an exploration permit for a 
12,420-square-kilometer area covering both 
onshore and continental shelf zones north 
of Mombasa. 

The Mombasa-Nairobi product pipeline, 
commissioned in February 1978 and operat- 
ed by Kenya Pipeline Co., had a throughput 
of 1.5 million cubic meters in 1980, up 7% 
from 1979. Road tankers were used at Nai- 
robi for further distribution. 


1Physical scientist, Branch of Foreign Data. 
ere necessary, values have been converted from 
an shillings G. Sh) to U.S. dollars at the rate of K 
Sur 56— = US$1.00 for 1980. 


Central Bureau of Statistics, Ministry of Economic 
Planning and Develo nop ent (Nairobi. Economic Survey 
1981. May 1981, pp. 21 

‘Mason, J. E, and F. G. Theuri Industrial Minerals 
Development in MAL Atlanta, 1980; 4th Industrial 

erals International Congress. 
no itrogen (London). Kenya. No 129, January-February 
p.1 


The Mineral Industry of 
North Korea 


By Edmond Chin! 


Total expenditure of the 1980 budget of 
the Democratic People’s Republic of Korea 
was estimated at $10.5 billion. Expenditures 
for the people’s economy (includes basic 
construction; mining; electricity; metal, 
chemical, and construction material indus- 
try; technical development; and other sec- 
tors) was $6.3 billion, or about 60% of the 
total. The remainder was for social welfare, 
military, and administration and manage- 
ment. Estimated national income and reve- 
nue in 1979 were $9.7 and $9.5 billion, 
respectively. About 8% of the national in- 
come in 1979 was from Provincial govern- 
ments, an increase of 24% over that in 1978. 
Revenues of local governments increased by 
10.1% in 1979.? 

In the early 1970’s, North Korea began a 
large-scale modernization program by im- 
porting technology primarily for its heavy 
industrial sectors. Subsequently, with the 
increase in oil prices and a drop in the 
nonferrous metals market, a prime foreign 
currency earner for the country, North 
Korea became delinquent in debt payments 
to creditor countries including Austria, the 
Federal Republic of Germany, France, Ja- 
pan, Sweden, and the United Kingdom. 
Because of ballooning debt problems, North 
Korea was not able to meet interest pay- 
ments, and in some instances, defaulted on 


payments. By 1977, North Korea was in- 
debted to at least 17 Western Nations for 
$1.4 billion and at least $1 billion to its 
centrally planned economy trading part- 
ners. Japan’s claim against North Korea 
alone was nearly 80 billion yen (about $10.4 
million). By 1979, however, a debt repay- 
ment agreement was reached with Japan, 
and negotiations and agreements were 
being conducted or concluded with other 
creditors. i 

To stabilize the country’s economy, Presi- 
dent Kim Il-sung exhorted the country to 
meet planned targets for national output 
and to increase industrial productivity. Pri- 
orities in 1979 were revised for 1980. High- 
est priority in 1980 was again given to 
mining, especially to increase coal output. 
The second highest priority was given to the 
transportation sector for improvement and 
modernization. The third highest was for 
trade, that is, output of export products was 
to be given preference over all other indus- 
tries. Although Government statements on 
meeting the target of the current second 7- 
year plan claim fulfillment and overful- 
fillment, some sectors of the economy con- 
tinued to stagnate due to economic isolation 
as a result of its "chuche" (economic self- 
reliance) policy and a national budget 
which favors military defense expenditures. 
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PRODUCTION 


Geologically, North Korea has predomi- 
nantly the best mineralization for commer- 
cial exploitation of the Korean Peninsula. 
The leading mineral commodity produced is 
coal, mostly anthracite with some lignite.‘ 
There is, however, no known commercial 
production of oil and natural gas. The 
leading metal ore is magnetite, mined main- 
ly from four provinces. North Korea is also 
a significant producer of lead and zinc in 
the Orient. Copper, gold, and silver are 
mined along with lesser quantities of cobalt, 


chromium, manganese, molybdenum, nick- 
el, and tungsten. Mine production of magne- 
site is of world significance. Because the 
country was overextended in redemption of 
its foreign debts, the Government exhorted 
the mining and metals sector to fulfill 
annual targets to gain foreign exchange 
through export sales. The central Govern- 
ment does not publish minerals and metals 
production data, and hence no official sta- 
tistics are available. 


Table 1.—North Korea: Estimated production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 


METALS 


Aluminum metal ingot, primar 
Cadmium metal, smelte rr 
Copper: 
ine output, metal content 
etal: 
Smelter, primary and secondary 
Refined, primary and secondary . _ _ _ — — — 
Gold, mine output, metal content. troy ounces_ _ 
Iron and steel: 
Iron ore and concentrate, marketable: 


Gross weiggnt thousand tons 
Fe content - -------------- do_ __- 
Metal: 

Pig iron Coches do- 
Ferroalloys, furnace type unspecified: 

Ferromangan eee 88 

Ferrosili ton do- 

J —ĩ˙—³! A 8 do- 

Total Se Ga do____ 

Steel, crude ______________ do— 

Semimanufactures do- 

Lead: 
Mine output, metal content 
Metal, primary and secondary 


Silver, mine output, metal content 
thousand troy ounces. _ 
5 mine output, metal content 
inc: 
Mine output, metal contenntt 
Metal, primar 


NONMETALS 


Lime (quicklime, hydrated lime, dead-burned 
dolomite)ꝰn thousand tons 


See footnotes at end of table. 


1976 1977 1978 1979 1980 
10,000 10,000 10,000 10,000 10,000 
1150 1150 150 1150 150 
15,000 15,000 15,000 15,000 15,000 
20,000 20,000 20,000 718,000 18,000 
25,000 25,000 25,000 722,000 22,000 
160,000 60,000 60,000 60,000 160,000 
6,660 6,900 1,100 7,400 8,000 
2,700 2,800 2,900 A 8,200 
72,600 "2,700 "2,800 "2,900 3,000 
40 55 65 65 70 
20 23 30 30 30 
10 12 15 15 20 
70 90 110 110 120 
3,000 13,100 13,200 13,400 3,500 
2,800 "2,900 "3,000 13,200 3,300 
110,000 110,000 105,000 *100,000 100,000 
70,000 70,000 15,000 710,000 70,000 
1,600 1,600 1,600 11,550 1.550 
2,150 2,150 2.150 2.150 2,200 
"160,000 150,000 145,000 "145,000 140,000 
135,000 135,000 130,000 "120,000 120,000 
120,000 120,000 110,000 110,000 110,000 
7,000 ,000 ,000 ,000 ,000 
30,000 40,000 40,000 40,000 40,000 
720,000 120, 000 720,000 125,000 25,000 
340 350 350 380 400 
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Table 1.—North Korea: Estimated production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980" 
NONMETALS —Continued 
Magnesite: 
rude i ates ee thousand tons 1,500 71,465 "1,560 "1,825 1,850 
Calcined - - - ---- -~ --------—- ^ A 1625 1610 650 760 770 
Nitrogen, N content of ammonia _ _ _ — do_ __ 270 410 450 450 450 
Pen diede * 450,000 500,000 500,000 1550, 000 550, 000 
ite and pyrrhotite (including cuprous), 
weight“ t 9 tons 600 610 620 620 620 
Salt, all types 540, 000 550, 000 560,000 560,000 570,000 
Sulfur: 
From pyrite - thousand tons 245 250 255 255 255 
Byproduct of metallurgy - - -- ----- do... 20 12 10 10 10 
C/ uncus ee do... 265 262 265 265 265 
Talc, soapstone, pyrophyllite - 130,000 130,000 “150,000 "160,000 170,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Anthracite ----------- thousand tons 33,000 84,500 35,000 35,000 86,000 
Bituminous ~- - -------------—- do- 7, 800 8,300 8,800 8,800 8,800 
LiQNit@ sue ee et oe ea do ___ 200 200 200 200 200 
Total rne Rit e a do- 41,000 43,000 44,000 44,000 45,000 
CN pp md ß a do— 2,500 72,500 72,100 72,800 2,900 


PPreliminary. "Revised. 


I Table includes data available through June 16, 1981. 


2In addition to the commodities listed, a number of other commodities apparently are produced, but available 
information is inadequate to make reliable estimates of output levels. These include (but are not limited to) antimony, 
arsenic (in arsenopyrite), asbestos, beryl, bismuth, boracite, chromium, cobalt, columbite, germanium, indium, kaolin 
(china clay) lithium minerals (lepidolite manganese ore, mica (phlogopite), molybdenite, monazite, nickel and/or 
ferronickel, selenium, tellurium, titanium minerals (ilmenite and rutile), zircon, a variety of crude construction materials 
(including miscellaneous clays, glass sand, building sand, crushed and dimension stone, and gravel) and refined 


petroleum. 
Includes granulated iron. 


TRADE 


The Government of North Korea does not 
publish trade transaction data for foreign 
dissemination. However, North Korea's 
main trading partners were China, Japan, 
and the U.S.S.R., not necessarily in that 
order. The principal mineral commodity 
trade with China and the U.S.S.R. was 
believed to be petroleum for North Korea's 
crude oil refineries. In addition, trade with 
the U.S.S.R. included imports of plant ma- 
chinery and equipment for iron and steel 
production, oil refining, coke, and coal; and 
exports of steel and nonferrous metals, 
magnesia clinker, barite, talc, chemicals, 
and cement. 

Shipments to Japan included zinc ore 
concentrates, lead and zinc metal ingot, pig 
iron, silver, magnesia clinker, talc, and 


anthracite. Receipts from Japan included 
finished products such as transport equip- 
ment, general machinery, electrical appara- 
tus, and textiles, as well as less valued 
imports of steel and aluminum. North Ko- 
rea also exported nonferrous metals, pri- 
marily lead and zinc, to Belgium, Denmark, 
France, Italy, Singapore, Switzerland, and 
the United Kingdom. Moreover, trade 
agreements were negotiated with several 
countries which included mineral commodi- 
ties such as cement, zinc, anthracite, man- 
ganese, steel, apatite, crude oil, and refrac- 
tory brick. 

North Korea's main trading companies 
for the mining and metallurgical industries 
were as follows: 
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Name 


Korea Jeil Equipment Import Cord 
Korea Jei Equipment Import Co 
Korea Jesam Equipment Import 
Korea Machinery Export Cord 


Korea Machinery Import Cord 
Korea Mineral Exports and Import 

Korea Ferrous Metals Export and Import 
Koren Chemicals Export and Import 

Korea Building Material Export and 
Koren a prag RENE Goods Exports and 
Kore Des Trading Cord 
Korea Pyongang and Trading Co. Ltd 


hwa Trading Corp 
ng Trading Cord 


Korea Manpung Trading Cor 
Korea Senbong Trading Corp - ------- 


Korea Po 
Korea Mai 
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Remarks 


Equipment for mining iron and steel, nonferrous, and cement industries. 
5 for chemical industry. 


Machinery and equipment for mining, metallurgy, and chemical indus- 
tries. 
3 and equipment for mining, metallurgy, and chemical indus- 
tries; and equipment for radioactive applications. 
Solid fuels; ic and nonmetallic minerals; construction aggregate; 
gem stones; and insulation, abrasive, and filtering materials. 
iron; ferroalloys; steel; and ferrous manufactures and semimanu- 
actures. 
Peiroleum and refinery products and chemical fertilizer raw materials. 


Cement and construction materials. 
Jewelry, and gold and silver goods and products. 


Metallic and nonmetal minerals and ores; ferrous and nonferrous metal 
products; and gold and silver. 

a and nonmetallic materials and ores; ferrous and nonferrous 

tal ingots; metal manufactures; magnesia. 

Minerals, and metal products. 

Nonmetallic minerals; nonferrous metal ingots; jewelry; gold and silver; 
and ferrous manufactures 

Equipment and raw Maternal for the chemical industry. 

Metallic manufactures. 


central Government. The principal banks 
involved with foreign exchange of curren- 
cies and transactions and settlements of 
foreign accounts were the Foreign Trade 
Bank of the Democratic People’s Republic 
of Korea and the Kumgang Bank. 


In addition, the committee for the Promo- 
tion of International Trade of the Demo- 
cratic People’s Republic of Korea and the 
Korea Society for Scientific and Technical 
Exchange with Foreign Companies were 
trade promotion groups established by the 


Table 2.—North Korea: Apparent exports of mineral commodities? ? 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal destinations, 1979 
METALS 
Aluminum metal including alloys, 
semimanufacture ss 11,372 316 All to Saudi Arabia. 
Cadmium metal including alloys, all forme i 83 All to West Germany. 
ur d metal including alloys: " 
Unwrought 111 p 25 23 All to Belgium- Luxembourg. 
Semimanufacture s 160 11 All to Saudi Arabia. 
Iron and steel metal: 
SCIAP soo ese ³ qq oo — 62 Spain 49. 
Pig CON no aa ce lee ee eect 67,180 51,508 Japan 40, 8 15 Hong Kong 7,823; Sin- 
a 
, tee crisi eene 2,956 3,117 US. PR R. 2, 818; Saudi Arabia 228. 
Steel, primary form 715,546 35,245 Saudi Arabia 11 747: Indonesia 8,902; 
Singapore 8, 120. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 798,271 39,108 Saudi Arabia 38,965. 
Plates and sheets 714, 662 36,929 Japan 27,023; Indonesia 4, 496. 
Hoop and strip |... 116 60 Indonesia 50. 
Rails and accessories . 998 All to Saudi Arabia. 
Wire Lo eem ͤ w 1714 2,546 Saudi Arabia 2,028; Hong Kong 448. 
Tubes, pipes, fitting 74,245 17,394 All to Saudi Arabia. 
T Castings and forgings, rough ||... 71,315 1,498 Saudi Arabia 1,310. 
ad: 
Oxid EE 683 S 
Metal including alloys: 
SSJöǗoò ae 682 West Germany 600; Japan 
Unwroughgnt. 32,148 27,255 Ja 10,905; West 8 7,409; 
rance 7 083. 
Semimanufacture s 123 4 All to Saudi Arabia. 
Mercurẽ // 76-pound flasks _ 1,979 Sa 
Silver metal, unwrought or wrought 
value, thousands $14,779 $34,099 Switzerland $14,770; West Germany 


$9,188; Italy $6,544. 
See footnotes at end of table. 
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Table 2.—North Korea: Apparent exports of mineral commodities! ? —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Tin ore and concentrate |... 
Zinc: 
Ore and concentrate 
Metal including alloys: 
Unwrou gt 


Semimanufacture s 

Other: 
Ash and residue containing nonferrous metals 
Base metals including alloys, all forms, n.e.s _ _ 


NONMETALS 


Abrasives: Grinding and polishing wheels and 
ki. xx 


Clays and clay products: 
Crude: 


Diamond: 
Gem, not set or strung value, thousands. . 
Industrial do- 
Fertilizer materials, manufactured: 
Nitro genoss 
Other including mixed 
Graphite, natural ____________-_____-- 
Gypsum and plasters --- --------------- 
III:: E E oe he Cabs 


Precious and semiprecious stones, except diamond 
value, thousands_ _ 


Stone, sand and gravel: 
Dune pa mone i id 
rude and partly worked 
Worked _ _ _ _ : 77 ES EEE E T 
Gravel and crushed rock 
^ por and quartzite _______________ - 
Bleu oce cL HL 8 


Other, crude _______________________ 
MINERAL FUELS AND RELATED MATERIALS 
Coal, anthracite and bituminous |. _ 


Petroleum refinery products: 
Kerosine 42-gallon barrels- 
Lubricantt 2... --- do. ... 
Other: 

Liquefied petroleum gas do- 
Bitumen and other residues do. ... 
Bituminous mixtures do— 


Mineral tar and other coal-, petroleum-, or gas- 
derived crude chemicals . -------—- 


"Revised. 


1978 


4,176 
21,516 
39,685 

247 

2,587 

10 


729 


1434, 216 
20,559 
50 


7209 
18107 
6,844 

21.119 
13.247 
667.607 


$3 


1979 


6 
256,937 


26,400 
101 


Principal destinations, 1979 


Japan 46,748; Yugoslavia 17,956. 


Japan 29,224; Hong Kong 6,879; 
rance 6,566. 


All to Japan. 


All to Saudi Arabia. 
U.S.S.R. 190,000; Saudi Arabia 
37,916; Hong Kong 22,021. 


Do. 
All to Japan. 


All to Saudi Arabia. 
Saudi Arabia 310. 


All to Belgium-Luxembourg. 
All to Poland. 


U.S.S.R. 16,614; Sri Lanka 10,200. 
All to Saudi Arabia. 

Japan 22,456; Austria 1,215. 

Al 5 Arabia. 


U.S. S. R. 498,021; Poland 121,259; Ja- 
pan 7 9,47 4. 


West Germany $7; Singapore $4. 
All 5 Arabia. 


All to Japan. 

All to Saudi Arabia. 

All to Japan. 

Japan 1,563. 

Japan 52,335; Poland 11,373; United 
ingdom 10, 738. 

All to Hungary. 


All to Japan. 
All to Saudi Arabia. 
Do. 


Do. 
Saudi Arabia 1, 115. 
All to Saudi Arabia. 


All to Japan. 


10wing to the lack of official trade data published by North Korea, this table should not be taken as a complete 
I of North Korea's mineral exports. These data have been compiled from various sources which include 

nited Nations information and data published by the trading partners. 

Data are compiled from available official trade statistics of individual trading partners. 
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Table 3.—North Korea: Apparent imports of mineral commodities! ? 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Oxides and hydroxides ______________-_-_~- 
Metal including alloys: 
J) es e ue eds ie ee 
Unwrought --------------------—— 
Semimanufactures_ ____________-___- 


Antimony metal including alloys, all forms 
kilograms. . 
Chromium: 


Fol RU qe eee eee 

Oxides and hydroxides _____________~- _- - 
Cobalt: 

Oxides and hydroxides __________________ 

Metal including alloys, all form 


— —— —— e e — — — — — Á o o o s o — — 


Unwrought —€— 8 
mimanufacture ss 
Iron and steel metal: 

S ³˙¹ͥͥͥͥ¹5ͥwꝛyꝛq¼¼ ee eo ORE 
Fils 8 
Steel, primary form 

Semimanufactures: 
Bars, rods, angles, shapes, section 
Plates and sheets 


Hoop and strip ________________--_-- 
Rails and accessories 
Wire ` a oe a v ess 


Lead: 
Ore and concentrate __________-___---_- 
Metal including alloys, semimanufactures . _ _ _ — 
Magnesium metal including alloys, all forms. — - 
Manganese: 
Ore and concentralllſe 
Odes 2 m ͤ·᷑.. mr 8 
Nickel metal including alloys: 
Unwrougnht2: . ee ee eee 
Semimanufactures -------------------- 
Platinum-group metals, unwrought or wrought 
value, thousands. _ 
Silver metal, unwrought or wrought ------ do 
p num metal including allover all forms kilograms. . = 
in: 
Oxides nou Eu mie E do... 
Metal including alloys: 
Unwrought _______~_____~_-_--~---- 
Semimanufacturee s 
. 


Metal including alloys, all forme 
Tungsten ore and concentrate 
Zinc: 

Ore and concentrate 

§ö;«Ü10OoD cio Ses, Se ee eee eee 

Metal including alloys: 

Unwroug 


Other: 
Oxides, hydroxides, peroxides, n.e.s . 
Metals: 
Metalloids 5.3. See eS 
Base metals including alloys, all forms, n. es 


NONMETALS 


Abrasives: 
Pumice, emery, natural corundum, etc. 
kilograms_ _ 
Dust and powder of natural and synthetic precious 
and semiprecious stones 0 —— 
Grinding and polishing wheels and stones 
Boron materials: Oxide and acililil ld 


See foot notes at end of table. 


1978 


1,714 
419 
1,955 


2,961 
48 


38,911 
312, 598 


1979 


83 
187 
5,409 


3,351 
19,776 


20,419 


533 
98 


12 


Principal sources, 1979 


All from Japan. 


Singapore 751; Japan 59. 

Japan 208; West Germany 151; 
Austria 99. 

Singapore 2,000. 


All from U.S.S.R. 
All from Japan. 


Singapore 24. 
All from Singapore. 


All from Saudi Arabia. 
Saudi Arabia 43; Singapore 40. 
Japan 161. 


Japan 5,359. 


Austria 1,765; Japan 1,561. 
ae 14, 843; West Germany 


Japan 1,012. 
Japan 5,638; Hungary 1,011. 


Australia 146. 
Singapore 153; Japan 12. 


All from U.S.S.R. 
All from Japan. 


Japan 60; Singapore 22. 
Japan 4; West Germany 3. 


All from West Germany. 
All from Japan. 


All from Singapore. 
Japan 1. 


West Germany 35; Japan 21. 
All from West Germany. 


Australia 10,951; Canada 9,468.* 
All from Japan. 


Do. 
Do. 


All from Japan. 
Japan 10. 
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Table 3.—North Korea: Apparent imports of mineral commodities! ? —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Chaka f 


J!!! ĩ K a UE 
Products: 
Refractory- --------------------—- 
Nonrefractory --------------------— 
Diamond: 
Gem, not set or strung value, thousands. . 
Indüstridl .— — 88 do- 
Diatomite and other infusorialearth ----------- 
Fertilizer materials: 
Crude, phosphatic - ca thousand tons 
Manufactured: 
Nitroge nous 
P ĩðVzLßĩ ĩͤ i 
Other including mixeedl 
Gypsum and plasters s 
Mica, all forms — - - - -----------------———— 
Precious and semiprecious stones except diamond, 


natora and synthetic value, thousands. _ 
JJ y ĩð CER 
Sodium and potassium compounds, n. e. s.: 
Caustic sodaaaa———ʒ ~~~ ~~~ 
Caustic potash _— - - -- ----------------—-—- 
J)))JVVFCfFVCCCFCCã E a UEM 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
Worked _______________________~- 
Doe See ene ae te a ees gene RR 
Sulfur: 
Eee 
Sulfuric acid !l« ccc 
Other, rule „„ 


MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural_ ——------------- 


Carbon black __________________-_------- 
Coal, anthracite and bituminous _ _ _ . = 
eloo RON CERTUS NE DIOE RU. RES om 
Peat and peat briquet s 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . 
Kerosine ________~_____________ o cuc 
Residual fuel oll On i: 
LubricantT&=el. do 
her: 
Liquefied petroleum gas do... 
Mineral jelly and wann do. .. 
Bitumen and other residues do ... 


TRevised. NA Not available. 


1978 1979 Principal sources, 1979 
18 53 All from United Kingdom. 
5 300 All from Singapore. 
3,074 4,132 Japan 4,082. 
5 91 Italy 88. 
$20 um 
E $28 All from Japan. 
M 3 Do. 
NA 5325 Syria 177; Algeria 93; Egypt 55. 
oe 100 All from Japan. 
150,900 83,474 All from U.S.S.R. 
203 e 
1 E: All from Japan. 
$10 $84 France $72; Austria $12. 
317 338 All from Japan. 
5 48 All from Belgium-Luxembourg. 
E 5 All om Japan. 


M 30 All from Italy. 
uns 175 Italy 167. 
= 4 All from Japan. 


7 4 Do. 
3 3 Do. 
"- 3 Do. 
401 9 Do. 
188 544 Do. 
17 15 Do. 
96 186 Poland 94; Japan 92. 
en 12 All from Canada. 
97 — 
S 4 Hungary 3. 
T988 147 All from Singapore. 
11 18 Singapore 17. 
TN ($) All from France. 
2 ENG 
2 


10wing to the lack of official trade data published by North Korea, this table should not be taken as a complete 
presna non of North Korea’s mineral import These data have been compiled from various sources which include 


nited Nations information and data publis 


ed by the trading partners. 


2Unless otherwise specified, data are compiled from available official trade statistics of individual trading partners. 
3Partial figure; Japan reports additional exports to North Korea but only in terms of value. 

*Reported Canadian exports of zinc ore with 4,734 tons metal content. 

5The British Sulphur Corporation Limited. Statistical Supplement, London. 


8Less than 1/2 unit. 


COMMODITY REVIEW 


METALS 


Ferrous Metals.—/ron Ore.—The main 
producing areas for iron ore in North Korea 
are the Provinces of North Hamgyong, 
South Hwanghae, Kangwon, and South Py- 


ongan. The largest deposit is at Musan 
which is estimated to contain 1.3 billion 
tons of magnetite. The Musan Mine has an 
annual output capacity of 6.5 million tons, 
and during the second 7-year plan, capacity 
was to be increased to 10 million tons 
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annually. The magnetite granules at Musan 
are described as large and easily separated. 
The ore dressing plant at Kangdok treats 
the 40% iron content ore and concentrates 
it to 59% to 60%. Ore transport to Kangdok 
is by the electrified Chogjin-Musan Railway 
and by a slurry pipeline completed in 1975. 
The Musan Mine is the principal iron ore 


Province 
administrative County Mine 
unit 
Chongjin City ... Musan _ _ __ Musan _ _ __ 
South Hamgyong Toksong _ _ _ Toksong _ — — 
Do. 2 on Tiwon .... Yiwon .... 
Do — Nochon. . _ _ Yongwon. _ _ 
North Hwanghae Songnim _ _ — Songnim 
South Hwanghae Chaeryong- Chaeryong - 
Do Unyul .... haeri - 
Do. c Taetan __ __ Taetan ____ 
PFC Unyul .... Unyul ...- 
North Pyongang - Uiju- - Tokyon _ ... 


The final-year target for iron ore output 
for the 6-year plan (1971-77—this plan was 
extended by 1 year) was 13 million tons per 
year. In the second 7-year plan (1978-84), the 
final year target was for a goal of 16 million 
tons per year. 

Iron and Steel.—The Kim Chaek Iron and 
Steel complex is the largest in North Korea. 
In addition to 3 or 4 small blast furnaces, 
the No. 1 and No. 2 blast furnaces at Kim 
Chaek have an inner volume of 1,000 cubic 
meters and for No. 3, 1,500 cubic meters. 
During the 6-year plan (1971-77) a 3- 
million-ton-per-year continuous sintering 
furnace was installed; as well as No. 3 and 4 
coking ovens and two 100-ton rotary fur- 
naces; and a 1-million-ton-per-year hot- 
roling plant (Model 1700 hot roller) was 
completed with Soviet aid. Under the sec- 
ond 7-year plan, installation of a second 
slurry pipeline between Musan Mine and 
the ore dressing plant at Kangdok was 
proposed; the railway line between Komu- 
san and Musan was to be double tracked; 
construction of a 400,000-ton-per-year cold- 
rolling plant was to be completed; and plans 
for construction of a No. 5 coking oven were 
reported. 

Hwanghae Iron and Steel complex has 
three 1,000-cubic-meter blast furnaces. Ore 
from the Unyul Mine is shipped by sea by 
way of Kumsanpo or by two overland rail- 
way routes— Sohaeri-Sugyo / Umpa line and 
Songnim via the Pyongbu line. A sheet 
roller was completed in 1963; medium blast 
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supplier for Kim Chaek Iron and Steel and 
is located 98 kilometers from the complex. 
The iron ore mines at Songnim and Tokyon 
feed the Hwanghae Steel Refinery complex. 
Annual mine output at Tokyon was 750,000 
tons per year. The major iron ore mines in 
North Korea were as follows: 


Remarks 


98 maion tons per year; output for Kim Chaek Iron and 
teel. 


Undergoing expansion. 
Output for Hwanghae Steel. 


Under development. 
1.2 million tons per year; output for Hwanghae Steel. 
750,000 tons per year; output for Hwanghae Steel. 


furnaces installed in 1964; a 400,000-ton- 
per-year blooming shop completed in 1964; 
and the No. 6 open-hearth furnace installed 
in 1965. During the 6-year plan, the three 
blast furnaces were enlarged to the present 
inner volume of 1,000 cubic meters; con- 
struction of a granulated iron and reduced 
lump ore shop was completed; and a sinter- 
ing plant completed. 

. North Korea's iron and steel works were 
as follows: 


Principal product 


Name City line 

Kim Chaek Iron Chongjin _ _ _ Pig iron, sponge 
and Steel. iron, steel, 

- w^ T— 5 steel. 
wanghae Iron ngnim iron, granu- 
and Steel. ated iron, 

steel, rolled 
steel. 

Kangson Iron and Taen _____ Granulated iron, 
Steel (includes rolled steel, al- 
13-14 Iron- loy steel, tool 
Works). steel, steel 

wire and rope, 

seamless steel 

pipe. castings, 
lister. 

Chongjin Steel Chongjin _ _ _ Granulated iron, 
Works. steel, rolled 

steel. 

Songjin Steel Kim Chaek _ Rolled steel, al- 
Complex. loy steel. 

Puryong Metal-  Chongjin... Iron alloys, fer- 
lurgical Works. rochromium, 

ferrosilicon. 

Pyongyang Steel P’yongyang _ Cast iron pipe. 
Factory. 

Chongjin Cast Chongjin _ _ — Cast iron pipe. 
Iron Pipe 
acca 

Muchon Steel Muchon ... Castings. 
Factory. 
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The Pyongyang, Puryong, Chongjin, and 
Muchon facilities are small casting plants, 
using open hearths and electric furnaces. In 
addition, the central Government proposed 
the construction of an iron works to be 
located on the lower reaches of the Taedong 
River and an electric furnace iron works in 
Sobu. 

Other Ferrous Metals.—Nickel was mined 
from the Pugan area, Chongjin City; manga- 
nese in Cholwon County, Kangwon Pro- 
vince; and tungsten from the Kyongsu Mine 
in Taegung County, South Pyongan Pro- 
vince, and from the Mannyon Mine in Sinp- 
yong County, North Hwanghae Province. 
Cobalt and molybdenum was also produced, 
the latter probably as a byproduct of copper 
mine production. 

Nonferrous Metals.—Little information 
is publicly available on the nonferrous in- 
dustry in North Korea. Under the second 7- 
year plan, a production target of 1 million 
tons per year was set collectively for nonfer- 
rous metals, most of which was for lead and 


Name City 
Haeju Smelter _____________ Haeju_ __ _ _ 
Hungnam Smelter᷑rr Hamhung _ _ 
Mumpyong Smelter __________ Muchon ... 
Nampo Smelter _________-__- Nampo _ _ _ _ 
Pyongyang Nonferrous Metal Plant_ Pyongyang _ 
TanchonSmelter. |... . anchon _ _ _ 


The current annual production capacity 
for lead and zinc is estimated at 200,000 
tons and for copper, 100,000 tons. In addi- 
tion to the primary products, North Korean 
refineries also recover byproduct molybde- 
num, and remelt aluminum and tin from 
scrap or imported material. 

Miscellaneous Nonferrous Metals.—Ac- 
cording to early source materials, gold 
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zinc, followed by copper. 

Copper-lead-zinc.—The most prominent 
lead-zinc producer in the country is the 
Komdok Mine in Tanchon County, South 
Hamgyong Province. In the same Province, 
lead-zinc is also produced at the Sankok 
Mine in Kowon County. Other lead-zinc 
operations include the Kyesong Mine in 
Chagang Province; Kaun Mine, Muchon, 
Kangwon Province; and Sungchang Mine in 
South Pyongan Province. 

The country’s most significant copper 
production is from the Huchang Mine in 
Chagang Province, the Kapsan Mine in 
Yanggang Province, and the Tanchon Mine 
in South Hamgyong Province. Other pro- 
duction is from the Hyesan Youth Mine at 
Haisan City and the Hwapyong Mine in 
Hwapyong County. Substantial copper 
mineralization reportedly occurs also in 
multimetal orefields in South Pyongan and 
North Hwanghae Provinces. 

North Korea’s nonferrous smelters were 
as follows: 


Product and Remarks 


Copper and sulfur. 

Electrolytic copper, lead, silver, nickel. 

Copper, electrolytic copper, lead, zinc, chalcopyrite, sulfur. 
Electrolytic copper, zinc, gold, silver, chalcopyrite, associated 


fertilizer plants. 


Electrolytic copper, also refines scrap copper. 
Copper. 


production in North Korea has been as high 
as 31 tons, around 1939. The large gold 
occurrences are in the Unsan region of 
North Pyongan Province; other widely 
scattered occurrences are in North Hwang- 
hae, Kangwon, and South Pyongan Prov- 
inces. Nonferrous metal mines reportedly 
active in the country were as follows: 


594 
Commodity Mine City and Province 
Aluminum Changsan .. Taedong, South 
(nepheline). bri hg 
Antimony- -- -- Inpyong ae ok, South 
ongan 
Gold Multong _ Yonsan, North 
Hwanghae. 
Suan Suan, North 
Hwanghae. 
Sin yon Sakchu, North 
Taeyud T EAE 
aeyudong. _ ongc , 
North Pyon- 
an. 
Unsan ...- Eis „North 
ongan. 
Nonferrous, n.e.c. Hamgyung - Hoechang, South 
ongan. 
Kukok in, South 
wanghae. 
Mandok ... Hochon, South 
Hamgyong. 
Nanchon. _ — Pyongsan, South 
ene a 
Ongjin .... Jin, South 
" wanghae. 
po ----- ng, 
South 
Hwanghae 
Pyogsan __- Pyongsan, North 
Hwang 
Sinpung Kumhwa, 
n. 
Sinwon. ...- Sinwon, South 
wanghae 
Tongbang .. Changgang, Cha 
gang. 
Unhung Unhung. 
Yanggang 


Most of the country’s requirement for tin 
and aluminum is met by imports. In the 
1950’s, an aluminum smelter utilizing 
nepheline was built at Yongampo. However, 
no information is currently available re- 
garding the status of this smelter. 


NONMETALLIC MINERALS 


Cement.—By the end of 1978, the Govern- 
ment announced that the annual produc- 
tion capacity for cement had reached 8 
million tons. By the end of 1984, annual 
capacity was expected to be 12 to 13 million 
tons. Because of the large demand for ce- 
ment as a result of domestic construction 
and military requirements, and as an ex- 
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portable item to earn foreign exhange, 
North Korea was expected to make a con- 
siderable effort to attain the 1984 target. 
North Korea’s annual cement production 
capacity, estimated by plant, was as follows, 
in thousand tons: 


Plant City and Province Capacity 
Chonnaeri Muchon, Kangwon 1,000 
Haeju Haeju, South 850 

Hwanghae. 
Comusan Chongiin, North 810 
0 
Kujang ------ Kujang, orth 200 
ongan 
Madong - ----- Pongsan, North 1,350 
Hwanghae. 
Puraesan noron uth 500 
amgyong. 
Sunchon Sunchon, South 3,000 
hori N 650 
unghori ong yang 
All ae plants 1,140 
TOs . cement Aree 9,500 


In addition to the major product, portland 
cement, some plants produced white ce- 
ment, clinker, slake lime, and fireproofing 
materials. North Korea exports cement un- 
der the “Deer” brand name. Partial spec- 
ifications of this brand are S0, 2.50%; 
MgO 4.592; fineness, 2,250 cubic centimeters 
per gram; refractory, 3,400 pounds per 
square inch after 7 days. 

Chemical Fertilizer.—The largest chemi- 
cal fertilizer producer in North Korea is the 
Hungnam Combined Fertilizer Enterprise. 
This facility produces over one-third of the 
country's total output of fertilizer. North 
Korea has abundant hydropower, lime- 
Stone, and apatite, but lacks oil and natural 
gas for production of nitrogenous fertilizers. 
Additionally, the quality of domestic apatite 
reportedly is poor, and the industry has 
imported up to 1.2 million tons of phosphate 
rock for feed solely to the Haeju Phosphate 
Fertilizer Plant. North Korea's chemical 
fertilizer plants are as follows: 
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Name City Product line and remarks 

Aoji ChemicallllꝰMUMMMœcl Undock kk Ammonium bicarbonate: phosphate fertil- 
izers; methanol; 50, 000-ton-per- year am- 
monia capacity and coal gasification 
facilities under construction. 

Chongjin Lime Nitrogen Fertilizer Plant Chongin ________ Lime; nitrogen. 

Chongnyon Combined Chemical Enterprise n ee ee Urea fertilizer. 

Chongsu Chemical Plant ____________~- Chongsu________~_ Lime; nitrogen; deliquescent phosphate 
fertilizer; phosphate fertilizer; microel- 
ement nutrients. 

Haeju Phosphate Fertilizer Plant Haeju __-______-_ Deliquescent phosphate fertilizer. 

Haeju Smelter ___________________ Haeur Phosphate fertilizer. 

Huichon Lime N th Fertilizer Plant Huichon Lime; nitrogen. 

Hungnam Combined Fertilizer Enterprise Hamh ung Ammonium sulfate; ammonium nitrate; 
lime; superphoephate of lime; microel- 
ement nutrients; urea; agricultural 
chemicals; 1-million-ton-per-year t: 
ity of nitrogenous fertilizers; 100, 
ton-per-year capacity of calcium super- 
phosphate fertilizer. 

HungnamSmelter. -—-------------- Hamhung.......- Phosphate fertilizer. 

Hwanghae Combined Iron Works ngnim_________ Ammonium sulfate. 

Kaechon Lime Nitrogen Fertilizer Plant Kaechon--------- Lime; nitrogen. 

e Microbe Fertilizer Plant Ange Nitrogen fixation nutrients. 

Kimchaek Combined Iron Works Chongjin ......-- Ammonium sulfate. 

Munpyong Smelter _________-_----- Muchhoͤn Phosphate fertilizer; microelement nutri- 
ents. 

Nampo Smelter ___________------- Nampoo 

Sandung Chemical Plan Kangdon Microelement nutrients. 

Sinchon Lime Nirogen Fertilizer Plant Sinchoen Lime: nitrogen. 

Sin won Calcium Hydroxide Plant Sin won Lime. 


Under the last economic plan, the target 
for the final year was 3 million tons of 
chemical fertilizers, of which 1 million tons 
was for phosphatic fertilizers. Under the 
current plan, annual production for total 
fertilizer output was to be 5 million tons by 
1984. 

Magnesite.—North Korea is believed to 
have one of the world's largest magnesite 
operations. Reserves at Yongyang Mine in 
Tanchon County in South Hamgyong Pro- 
vince are estimated at 3.6 billion tons. 
Magnesite ore is transported by the electri- 
fied Hamnan railway line to the Tanchon 
Magnesia Plant in Tanchon and to the 


Songjin Fireproof Materials Plant in Kim 
Chaek, where the magnesite is calcined into 
clinker. Refractory bricks and products are 
manufactured by the Songjin Plant and by 
Kangdok Fireproof Material Plant in 
Chongjin. In 1977, a large rotary oven was 
installed at the Songjim Plant; and in 1979, 
two 110-meter rotary ovens were installed 
at the Tanchon Plant. Construction of a 
large magnesite ore dressing plant was 
proposed for construction during the second 
7-year plan. 

Other Nonmetals.—In addition to aggre- 
gates and dolomite, active nonmetal mining 
operations included the following: 


Commodity Mine City and Province 
Clay (refractory) ))) Saenggiryong _____________- Chongjin, North Hamgyong. 
Gepe Pakcho n Pakchon, North Pyongan. 
, Tongbang- - -- ------------- Ghanggang, hagang 
Limestone- - - ------------------- Munmur— Sohung, North Hwanghae. 
Puraeae nnn Kowon, South Hamgyong. 
Sind ee se Sinwon, South Hwanghae. 
Songsan________________-~- Sunchon, South Pyongan. 
Tongan ³ĩ»DW2 RE Tanchon, South Hamgyong. 
r Unsain- — ones a Sunchan, South Pyongan. 
Marble -> Eee RE e, Kaesong. 
Phosphate (apatitetttt Nagyon -----------------—- Changyon, South 
Hwanghae. 
Pongmaunnn!ek Pyonggang, Kangwon. 
Pungnyohnnn Tonchang, North Pyongan. 
Pung yo, „„ ju, North Pyongan. 
Sinpun ggg Pyonggang, Kangwon. 
Yongyu -----------------—- Pyongwon, South Pyongan. 
Il(k ? Monggumpo ooo Changyon, South 
Hwanghae. 
Myongga ns Myonggan, North Hamgy- 


ong. 
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Nampo Glass Factory, the largest user of 
domestic silica, is the leading producer of 
flat glass and other glass in the country. 
Barite and talc are also locally mined, parts 
of which are domestically consumed, as well 
as exported. 


FUELS 


Anthracite.—Total reserves in North 
Korea were estimated at 8 billion tons in 
1963, but as a result of exploration, the 
estimated reserves should exceed this 
amount. The ratio of anthracite and lignite 
is about 2 to 1. Up to 9096 of the anthracite 
is fines, while most of the soft coal is lignite. 
Deposits of bituminous coal are small. Over 
90% of the anthracite deposits occur widely 
in South Pyongan Province on the west 
coast while over 90% of the lignite occurs 
throughout North Hamgyong on the east 
coast. North Korea's coalfields are char- 
acterized as follows: 


District ae and Principal mines 
West coast Northern, Choyang, Hy- 
uth ongbong 
Pyongan. Shinchang, 
Tokchon, 
ls Se 
ongtung. 
Southern, d'a Hukyong, 
ongan an Kandgong, 
environs. Kampo, Sam- 
sin. 
Western, Anju, Sariwon. 
South Py- 
ongan and 
North 
Hwanghae. 
East coat Nort Aoji, Hamyon, 
Hamgyong okonwon, 
song. 
Kowon, South Kooham, Yon- 
Hamgyong. gan Chonnae, 
owon. 


The Northern Coalfield is the largest 
anthracite deposit in the country. The Kow- 
on Coalfield on the east coast is based on 
anthracite occurrences, as is the Hyesan 
Mine in Yanggang Province. About 70% of 
the lignite is contained in the coalfields of 
North Hamgyong Province. Other lignite 
production is from Naju, Kocham, Sariwon, 
Tongchon (in Kangwon Province), and 
Yongam. 
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During the 6-year plan, the central Gov- 
ernment announced that the country’s coal 
production capacity reached 50 million tons 
in late August 1975. Under the second 7- 
year plan, the target was to increase pro- 
duction to 70 to 80 million tons per year by 
1984. 

Petroleum and Natural Gas.—There is no 
commercial production of oil and natural 
gas in North Korea. According to the Minis- 
try of Resource Development, there are 
oil deposits in the lower estuary of the 
Chongchon River Basin. Furthermore, 
North Korea reportedly recovered very 
small quantities from offshore oil deposits 
in the Yellow Sea but no confirmation of 
the occurrence is available. 

All the country’s requirements for petro- 

leum are met by imports. The Sungni 
Chemical Plant is a crude petroleum refin- 
ery located in Unggi, completed during the 
middle of the 6-year plan. The 2-million-ton- 
per-year refinery uses light crude oil sup- 
plied by the U.S.S.R. The crude is unloaded 
at the Najin port and is transported about 4 
kilometers by pipeline to the Sungni refin- 
ery. 
With Chinese aid, construction of a sec- 
ond petroleum refinery was completed in 
1978 at Paengma-ri, Pihyon County, in 
North Pyongan Province. This refinery, 
Ponghwa Chemical Plant, uses Chinese 
crude oil transported by two pipelines in- 
stalled between China and Sinuihi. 

North Korea also receives crude oil from 
Algeria and other countries in the Middle 
East. Aside from the crude refineries, the 
Chongnyon Combined Chemical Enterprise, 
a petrochemical plant, was completed in 
1976. Another petrochemical plant was 
proposed for Nampo, but construction was 
reportedly not yet under way. 


! Physical scientist, Branch of Foreign Data. 

*Supreme People's Assembly Approves 1980 Budget. 
Vantage Point (Seoul). V. 3, No. 4, April 1980, pp. 17-21. 

North Korea, Background Notes. U.S. Department of 
State, July 1980, 7 pp. 
M Ins (DPR), Mining Annual Review—1980. Min. J., p. 


5Present State of DPRK Economy. Foreign Trade, Japa- 
„ Trade Organization, v. 97-115, March 1979, 
pp. 24-92. 


The Mineral Industry of the 
Republic of Korea 


By Edmond Chin! 


After the assassination of President Park 
Chung-Lee on the night of October 26, 1979, 
Premier Choi Kyu-hah became acting Presi- 
dent and was subsequently elected 10th 
President on December 6, 1979, by the 
National Conference for Unification. In 
his inaugural address, Choi defined his 
Presidency as a “crisis management” 
administration? and announced plans to 
hold elections as soon as possible following 
the enactment of a new constitution. In 
August 1980, General Chun Doo-huan was 
elected President under the terms of the 
Yushin Constitution ratified in 1972. 

Under the current 5-year economic devel- 
opment plan, the country’s gross national 
product (GNP) was to grow at a projected 
annual rate of 9.2% between 1977 and 1981. 
In addition to the drastic political changes 
in 1979-80, the Korean economy was buffet- 
ed with inflation, increasing foreign deficit, 
weak domestic demand for goods, low em- 
ployment, and a poor rice harvest. GNP in 
current prices* was $57.6 billion in 1980 
compared with $60.1 billion in 1979. In 
constant (1975) prices, GNP in 1980 was 
$28.8 billion ($30.5 billion in 1979), a decline 
in real terms of 5.7%.* Real growth in GNP 
in 1978 and 1979 were 11.6% and 6.4%, 
respectively. By sectors, the largest inputs 
to GNP in current dollars were manufactur- 
ing, $16.9 billion; wholesale and retail trade, 
$9.8 billion; agriculture and fishing, $9.7 
billion; construction, $5.4 billion; and trans- 
port, storage, and communication, $3.6 bil- 
lion. The mining and quarrying sector pro- 
vided only $715 million to GNP in 1980. 

Total personal income decreased from 
$46.2 billion in 1979 to $44.1 billion in 1980, 
while the average index (1975=100) for 
labor productivity increased from 151.5 in 
1979 to 165.1 in 1980, industrial production 


declined from 213.5 to 211.4, respectively. 
The index for wholesale prices increased 
from 162.1 in 1979 to 225.2 in 1980, while 
the consumer price index went from 171.9 
to 221.2, and the average industrial wage 
increased from 305.5 to 384.9 in 1980. The 
labor force increased by 308,000 to 14.5 
million in 1980. However, the unemploy- 
ment rate also increased from 3.8% in 1979 
to 5.0% in 1980. Employment in the mining 
sector was estimated at 124,000 in 1980 
compared with 111,000 in 1979. | 

Between 1974 and 1979, the Korean cur- 
rency (won) was pegged to U.S. currency at 
the rate of 484 won to $1.00. In January 
1980, the Korean currency was devalued by 
20% to 580 won and allowed to float with its 
value determined by special drawing rights 
and a trade-weighted currency valuation. 
Between February and May, the won lost 
ground, and the Bank of Korea posted 
monthly devaluations. By June, the won 
reached the 600 mark, and at yearend 1980, 
the won conversion was 659.90. 

Because of the economic slump, the Gov- 
ernment planned to stimulate investment 
by providing incentives and accelerate the 
implementation of public works projects. 
Five major areas were selected for policy 
emphasis: Realizing the country's growth 
potential; promoting exports and strength- 
ening the balance of payments position; 
controlling inflation; redressing income in- 
equities and expanding social services; and 
undertaking institutional reforms for con- 
tinued growth through greater economic 
efficiency. 

On June 5, 1980, the Government an- 
nounced short-term policy changes to stimu- 
late the economy that included a 1% to 2% 
reduction in business loan interest rates, 
revisions in terms of export financing 
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loans to Korean manufacturers, restrictions 
on imports of agricultural commodities oth- 
er than rice, and a $300 million public 
works program concentrated in the housing 
and agricultural development sectors. On 
September 16, the Government provided a 
further reduction in bank interest rates and 
further stimulus to the construction indus- 
try. Also, the won was allowed to drop in 
value to help export performance and to 
ameliorate the country’s balance of pay- 
ments. In early November, interest rates 
were lowered further, excise taxes on some 
consumer durables were cut, and credit was 
infused into the economy by direct loans to 
firms and by providing consumer credit to 
stimulate domestic demand. 

On September 25, the Government liber- 
alized regulations governing foreign invest- 
ments. The principal changes were as fol- 
lows: New eligible industry projects intro- 
duced; minimum permissible investment 
lowered from $500,000 to $100,000; up to 
100% equity allowed for high technology 
projects or skills that diversify investment 
sources, contribute to exports, or meet other 
special conditions; no restriction imposed on 
withdrawal of investment funds; preferen- 
tial tax measures; and foreign acquisition of 
land simplified and rules governing thereof 
will be enforced in a flexible manner. 

In an initial move to relax statutory 
controls gradually, the Government gave 
permission for the establishment of a joint 
venture bank with foreign participation. In 
another directive, Korean businesses were 
to divest themselves of speculative land 
holdings and subsidiary companies. This 
move would, purportedly, lower the average 
debt-equity ratio of the industry and permit 
industry to meet future economic down- 
turns more easily. 

To shore up the country’s growth poten- 
tial, the Government proposed plans to 
improve the domestic industrial structure, 
stimulate private investment, and promote 
small- and medium-size industries. Korea 
has large corporate conglomerates; the 10 
largest business groups control 251 subsid- 
iary companies and dispose of assets total- 
ing $22.5 billion. Gross sales by the top 10 
conglomerates accounted for 38.4% of the 
GNP in 1979. The four largest companies 
each has annual sales of over $3.5 billion. 
Hyundai Corp., the largest, had sales of $4.6 
billion followed by Samsung Co., Daewoo 
Industries, and Lucky Development Co., in 
that order. 
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According to a survey by major Korean 
business organizations, business operating 
expenses in 1980 were to increase overall by 
60%, principally as a result of increased 
prices for raw material, and to a lesser 
extent wages and banking costs. Factors 
such as higher oil prices (higher utility 
costs) and devaluation of the won were 
expected to result in a net profit-to-sales 
ratio of only 1% to 2%. Past borrowings 
have lowered the net worth to total assets 
ratio of Korean enterprises to an average of 
21%, and this ratio was expected to deterio- 
rate and increase industry vulnerability to 
economic slowdowns. Moreover, reduced 
profits and retained earnings decreased in- 
vestment capital. A large part of industrial 
investment funds (42.4%) was for mainte- 
nance, replacement, and repair. Although 
there has been overexpansion in certain 
sectors of heavy industry, large investments 
were needed overall for facility moderni- 
zation and for research and development. 

Korean entrepreneurs claimed that the 
present tax system penalized domestic busi- 
nesses compared with competitors in Japan 
and Taiwan. Assuming $17 million in pre- 
tax profits and an $8.5 million capital 
investment, the Federation of Korean In- 
dustries estimated that a Korean firm, sub- 
jected to a 53% corporate tax rate and with 
additional surtaxes and charges totaling 
$3.8 million, has a deficit of $4.3 million. 
However, a firm in Japan, which is subject 
to a 40% tax rate and for a firm in Taiwan 
with a 35% corporate tax rate, in contrast 
would retain $2.6 million after investment. 
Moreover, interest costs on borrowings con- 
stituted 5% to 9% of each sales dollar. In a 
survey of 311 firms on the Korean Ex- 
change, total assets rose 37.6% in 1979 
while total liabilities were up 39.8%. The 
Bank of Korea reported that one-third of 
total industry investments in 1979 were 
from internal savings and another third 
was from foreign loans. 

In mid-1980, the Government directed the 
realinement of six industries. Initial re- 
structuring called for the consolidation in 
the automotive and power-generation in- 
dustries based on excess capacity and un- 
productive investment in duplicated facili- 
ties. In October 1980, the Government 
announced the reorganization of the next 
four industries—copper smelting and refin- 
ing, electronic switching systems (ESS), ma- 
rine diese] engines, and heavy electrical 
equipment. Except for ESS, the industries 
were weak or experiencing financial diffi- 
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culties. In the restructuring, there was to be 
only one surviving firm or an industry with 
a domestic monopoly for a specific product. 
To stimulate the economy, new projects 
for industry or public infrastructure were 
being planned or on the drawing boards. 
Large port expansion projects for both Pu- 
san and Inchon were in the design stage. An 
integrated steel mill and an industrial port 
were being planned for Asan Bay. À major 
ESS for telecommunications equipment was 
awarded to a U.S. company. A third and 
fourth subway line was to be constructed in 
Seoul, and a subway system was planned for 
Pusan. The Government was to contract for 
an environmental master plan for the Han 
River that includes Seoul. A multimillion 


The Government's mining policy empha- 
sizes the development of domestic mineral 
resources, especially strategic minerals, and 
on improving miners' wage levels. Both 
state-run and private mines were encourag- 
ed to continue surveys on the feasibility of 
deep seam mining. In addition, the Govern- 
ment conducted geologic surveys in central 
Korea for developing uranium and thorium. 

In 1979, the Government budgeted $112 
million in loans and investments for min- 
ing. This amount represented 2.9% of total 
Government loans in 1979 compared with 
2.8% in 1978. The value added of the domes- 
tic mining industry output totaled $642 
million at current prices in 1979 or $301 
million in 1975 constant market prices, a 


dollar sewage treatment project was being real growth of only 0.1%. 
considered for the Seoul metropolitan area. 
PRODUCTION 


South Korea is a significant mine produc- 
er of only six mineral commodities— 
anthracite, graphite, kaolin, pyrophyllite, 
talc, and tungsten. While mineral raw ma- 
terials for most of the country's needs are 
imported, there is limited domestic mine 
output of iron ore, copper-lead-zinc, gold 
and silver, and fluorite. The industrial pro- 
duction index (1975=100) for all items in 
1980 was 209.7 compared with 111.2 for 
mining and 215.8 for manufacturing. The 
1980 index for coal mining was 105.4; for 
metal ore mining, 103.9; and all other min- 
ing, 139.2. The 1980 index for petroleum 


refining was 152.5; nonmetal mineral prod- 
ucts, 185.2; iron and steel, 310.8; nonferrous 
metals, 354.7; and fabricated metal prod- 
ucts, 274.8. ! 

There is no domestic production of oil and 
natural gas. Most of the country's produc- 
tion of primary metals, such as aluminum, 
copper, and iron and steel, is from imported 
ore and concentrates. At the end of 1980, 
the total production capacity for refined oil 
was 640,000 barrels per stream day; cement, 
23.45 million tons per year; nitrogen fertiliz- 
ers, 0.744 million tons per year; and steel, 
8.8 million tons per year. 


Table 1.—Republic of Korea: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980P 
METALS 
Aluminum metal, primary- - - ----------—- 17,946 18,340 20,155 21,751 21,265 
Antimony, mine output, metal content 11 ae 3) Mw E" 
Arsenic, mine output, white arsenic equivalent r933 1647 548 590 NA 
Bismuth metall! 174 1133 122 87 123 
Cadmium metal, smelterrnr „ NA 20 40 50 865 
pper: 
Mn output, metal content 2,255 1,748 717 475 372 
etal: 
Smelter- - ------------------—- 30,900 136,800 54, 900 48,200 64,100 
Refined including secondary ~. ------ 730,911 742, 800 52,442 63,082 72,931 
Gold meta1n⸗a4J „„ troy ounces. — 118,748 121,392 27,397 24,077 : 
Iron and steel: 
Iron ore and concentrate: 
Gross weight _______ thousand tons 755 791 693 639 619 
Iron contenntin 0 e. 423 443 388 858 847 
Pig tón v 8 do... 1,987 2,425 2,141 5,063 5,577 


See footnotes at end of table. 
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Table 1.—Republic of Korea: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980P 
METALS —Continued 

Iron and steel —Continued 
Ferroalloys:? 

Ferromanganese ~- ------------- 29,500 36,500 47,500 53,000 54,279 
Ferrosilicon |... - ------------——- 34,733 26,826 30,800 38,000 29,712 
Othar. ce ee ee ee ic 492 584 21,151 24,761 
Total. succes e 64,725 63,833 78,884 112,151 108,752 

Crude steel (excluding castings) 

T€ thousand tons 2,698 2,737 3,138 5,200 5,790 
Mine output, metal content 14,533 16,552 16,100 11,073 11,532 
Metal, smelter _ - ------------------ 7,181 6,742 7,218 ,600 5,479 

Manganese ore and concentrate: 

Gross weight _ —------------------- 1,383 664 741 35 81 
Manganese contennktntkkk _ 553 266 299 14 32 
Molybdenum, mine output, metal content 120 101 220 189 300 

nare arn metals: Monazite concentrate, gross 
Na eas as ee ws at (?) a (7) (2) TEN 

Silver metal. thousand troy ounces_ _ T1,858 12, 106 1,385 2,278 2,292 

Tin, mine output, metal content 35 15 19 31 8 

B ngsten, mine output, metal content 2,587 2,635 2,801 2,713 2,737 

inc: 
Mine output, metal content 59,136 68,355 66,440 62,477 56,787 
Metal, primar // : 32,756 970 014 79,150 
NONMETALS 

Asbestos Ü˙r 2 ec er 4,162 6,180 13,616 14,804 9,854 

Barie 2-22 cunc y 4,174 12,646 1,005 128 410 

Cement, hydraulic . thousand tons. . 11,878 14,196 15,133 16,413 15,631 

Clays: Kaolinf ______________________ 379,595 356,660 366,370 374,423 273,767 

iatomaceous earth. _________________- 13,483 ,980 18,845 23,915 25,101 

%%% »ſüſſ ͥͥͥͥ0ͤ¹iſͥĩ˙¹iw¹i ³⁰.A ⁰⁰v 26,208 49,374 69,200 238 71.972 

Fluorspar, metallurgical- grade 270 12,981 11,368 8,450 6,912 

Graphite: 

talline 022 ee eee 3,413 3,446 2,534 2,453 1,429 
Amorphouunss 277 62,509 53,785 54,240 59,157 
MR IU MR ĩð K Sa 41,690 65,955 56,319 56,693 60,586 

Kyanite dud related materiale Andalusite 5 11 6 60 82 

Lime, slaked |... . .... thousand tons *110 *60 60 210 

Mica: Serieiie 5,314 10,133 16,923 10,005 10,330 

Nitrogen: N content of ammonia __________ _ 602,792 ,133 896, 911 960,623 847,871 

4 88 gross weint 1.632 ENS 562 460 

aD CM ĩ 8 694,000 794,000 650,000 500,000 455,000 

Sodium compounds: Sodium carbonate, 

manufactured 155,457 170, 467 176, 098 203,792 221,920 

Stone, sand and gravel: 

Agalmatolite ______________-_--__ - 280,826 375,509 397,573 430,890 371,932 
Crushed and broken limestone 

thousand tons. _ 19,099 22,194 24,153 28,112 28,024 

ganar OP E MEIE “ 99 298 333 265 392 291 

d (including glass sand) ______~— do— 301 335 348 513 510 

Sulfur: 

S content of pyr ite 490 M es 169 138 
Byproduct: 

Of metallurgy® oe deci Pe center a 22,000 133,000 747, 000 154, 000 54, 000 

Of petroleum 25,000 791,000 734,000 736,000 36,000 

/r ( 888 47,490 164, 000 181, 000 190,169 90, 138 

Tale and related materials: 

Pyrophyll ite q777-7--- 348,694 1443, 304 463,005 541,383 514,511 
J))!!! 8 147,774 171.926 202,078 236,824 ; 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black — - -- ----------------—--- 31,646 38,248 51,989 58,284 74,122 

Coal: Anthracite... thousand tona. . 16,427 17,268 18,054 18,208 18,624 

§ÜöÜ—U . 8 do— 960 1,165 1,319 2,331 550 

Aes briquets: Anthracite briquets _ _ _ _ do- 13,962 NA NA 16, 942 17,000 

POG ec" 6k eee a ee *4,000 Et E ics TS 

Petroleum refinery products 
Gasoline thousand 42-gallon barrels_ _ 5,332 r7 004 7,989 8,712 7,085 
fl ee 0. cuc 4,958 5,835 390 5,495 4,920 

erosine. —----------------- 9. 4.244 14,522 6,791 8,912 8,811 
Distillate fuel oi]. - ------------ do- 25, 628 130,242 34,444 38,056 38,199 
Residual fuel oi] |... ~~ do - 710,523 179,932 85,953 91,135 90,766 


See foot notes at end of table. 
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Table 1.—Republic of Korea: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity 1976 1977 1978 1979 1980 
MINERAL FUELS AND RELATED MATERIALS 
—Continu 
Petroleum refinery products —Continued 
Lubricants __— thousand 42-gallon barrels. _ 952 71,191 1,386 1,512 1,403 
Other... n 88 do— 16,416 124, 840 26,168 21,141 29,725 
Refinery fuel and losses do... 14.354 73,937 5,857 7,024 1,952 
JFC do... 132,407 157,503 178,978 1188,593 182,861 
*Estimated. Preliminary. "Revised. NA Not available. 


Aneludes data available through Sept. 24, 1981. 
Revised to zero. 


In addition to ferromanganese and ferrosilicon (listed separately below), silicomanganese also apparently was 
1976-80; for the years 1976-78, it apparently is included with either ferromanganese or ferrosilicon, while 


proud unng 
or the years 1979-80, it is included with other. 


“Figures presented are those published by the National Bureau of Statistics, Economic Planni 
the Republic of chin and are believed to represent salable production; another set of figures p 
resent crude mine output, is as follows in metric tons: 197 6170, 251; 1 


Energy and rces, and believed to represe 
534,591; 1978549, 940: 1979—698,432; and 1980—577,761. 


Board, Government id 
uced by the 281515 5 


TRADE 


In 1980, Korea’s total trade reached $39.8 
billion ($17.5 billion for exports and $22.3 
billion for imports). Imports of mineral 
products, comprised of nonmetallic miner- 
als, mineral fuels, and metallic ores, totaled 
$7.2 billion; mineral fuels alone accounted 
for $6.6 billion. Imports of base metals were 
$1.9 billion, and for gem stones and precious 
metals, $44 million. Imports of nonmetallic 
articles, not elsewhere classified, were $114 
million in 1980. Receipts of chemicals to- 
taled $1.6 billion, which included inorganic 
chemicals ($138 million) and fertilizers ($37 
million). The country’s largest export cate- 
gories by value were textiles and miscella- 
neous clothing accessories, $5.7 billion; base 
metals and articles thereof, $2.5 billion; 


electrical equipment, $2.3 billion; and motor 
vehicles and associated transport equip- 
ment, $1.2 billion. 

The principal sources for imports in 1980 
were Japan, $5.9 billion; the United States, 
$4.9 billion; Saudi Arabia, $3.3 billion; Ku- 
wait, $1.8 billion; Australia, $0.68 billion; 
the Federal Republic of Germany, $0.64 
billion; and Indonesia, $0.48 billion. Major 
destinations for Korea’s exports were the 
United States, $4,607 million; Japan, $3,039 
million; Saudi Arabia, $946 million; the 
Federal Republic of Germany, $875 million; 
Hong Kong, $823 million; the United King- 
dom, $573 million; Indonesia, $366 million; 
the Netherlands, $349 million; and Canada, 
$343 million. 


— 


Table 2.— Republic of Korea: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


machinery, mechanical appliances, and 
Commodity 1978 
METALS 
Aluminum metal including alloys, all 
„ a a a 6,032 
e ea metal including alloys, all m 
Copper per metal including alloys, all forms 1,440 
Iron and steel: 
Ore and concentrate 7 
Metal: 
Scrap b thousand tons_ _ 8 


See footnotes at end of table. 


Destinations, 1979 


1979 United 


States Other (principal) 
3,766 _. Japan 2,552; Saudi Arabia 349; 
nited Arab Emirates 292. 
119 62 Netherlands 54. 
l, 772 Japan 811; Hong Kong 148. 
30 -- Malaysia 20; United Kingdom 10. 
13 -— Japan 8; Singapore 5. 
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Table 2.—Republic of Korea: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 ; 
á gma Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Pig iron, 5 similar 
materi — thousand tona. .. 30 44 (1) Japan 35; Indonesia 7. 
Steel, primary forms do- 166 898 106 Japan 196; Fey das 122; 
enezuela 103. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections ^ m 144 422 85 Saud Arabia 204; Egypt 43; Kuwait 
Universals, plates, sheets 
do_ _ __ 904 1,261 353 Japan 250; Indonesia 78; Malaysia 59. 
Hoop and strip _ _ _ do... 11 17 (1) Japan 7; Singapore 5. 
Rails and accessories do- 2 2 _. Mainly to Singapore. 
Wire do— 28 38 4 Saudi Arabia 19; Japan 5. 
Tubes, pipes, fittings do- 534 503 856 Saudi Arabia 68; Japan 20. 
Castings and forgings, rough 
da do- 34 36 10 Japan 11; Saudi Arabia 8. 
Ore and concentrate Sa 300 _. All to Japan. 
Metal including alloys, unwrought 
and partly wrought _ troy ounces. — 6,807 zu 
Ore and concentrate 10,685 6,600 = All to Japan. 
Metal including alloys, all forms 52,222 4,590 m ans Japan. 
Molybdenum ore and concentrate 120 374 ba date 0 215: Netherlands 60; 
weden 40. 
Nickel metal including alloys, all forms 12 3 ($) Mainly to Saudi Arabia. 
Platinum-group metals: 
Waste and swee pings value $142,192 $36,436 -- All to Japan. 
Metal including alloys, unwrought 
T and partly wrought .troy ounces. — 7187 187 26 Japan 161. 
ver: 
Ore and concentrate 2,130 2, E All to Japan. 
Waste and swee pings value. MM $286,405 mn Do. 
Metal including alloys, unwrought 
and partly wrought 
" thousand troy ounces. . 1,646 1,805 TR Do. 
n: 
Ore and concentrate _ 37 10 — All to United Kingdom. 
Metal including alloys, all forms 19 1 1 
n: 
and concentrat 2,361 1,915 60 -apan oi West Germany 467; 
ce 225; Sweden 205. 
Metal including alloys, all forms 612 599 251 Ja 102; West Germany 76; 
ingapore 62. 
Zinc: 
Ore and concentrate 8.118 "€ 
Oxides and peroxides .. s 758 1,979 p All to Japan. 
Metal including alloys, all form 8,354 9,000 1,201 Japan 4,606; China, mainland 1,293; 
akistan 775. 
Other: 
Ash and residue containing nonfer- 
rous metals zd 1,821 T Ja 1,651; Netherlands 83. 
Oxides, hydroxides, peroxides 115 464 -- Pakistan 168; Thailand 145; Indone- 
sia 75; Japan 60. 
Base metals including alloys, all 
OME Hmm ive oca mee 211 597 412 Japan 122; Netherlands 56. 
NONMETALS 
Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, 
Uae ES etree Ee 50 -— All to Japan. 
Grinding and polishing wheels and 
BÜODOB —— oo Eum 336 592 1 Indonesia 550; Saudi Arabia 32. 
Asbes tos 10 8 ER Saudi Arabia 6; Japan 2. 
Boron materials: Boric acid... — ~~ zi 4 — All to Japan. 
Cement ousand tons. 2,878 2,439 -- Hong Kong 939; Thailand 411; Singa- 
pore 320; India 256. 
Chel ————————— 23 p 
Clays and clay products: 
rude: 
Koln 88,112 82,416 -— Japan 65,690; China, mainland 
Other SEMI ß 36,196 34,888 -—- Japan 31, 148; China, mainland 3,240. 
Products: 
Refractory including nonclay 
Drick che atl 280 T4 ae Saudi Arabia 43; Ja 81. 
Nonrefractory rp 66,545 72,980 33, 682 Netherlands 


See foot notes at end of table. 
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Table 2.—Republic of Korea: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodit 1978 1979 : 
d Soe Other (principal) 
NONMETALS —Continued 
Diamond: 
Gem, not set or strung_ _ _ — _ value. "$111,787 $573,667 $37,037 Japan $487,974; Belgium $23,360. 
Industrial do____ 186,150 $28,878 i Japan $23,781. 
Diatomite and other infusorial earth _ _ — 60 20 — All to Indonesia. 
Feldspar . 22-2 ---- 22,080 13,380 _. China, mainland 13,080; Japan 300. 
Fertilizer materials, manufactured: 
Nitrogenous. |... LL L2 cL 222-2 661,291 474,961 TR pince 175,580; Sri Lanka 
Phosph ati 40,451 28,135 1 1 an 134. 
Potassic te 40 1 =a LE 
Other including mixe 419,610 623,366 13, 500 Turkey 717 * 186,300; 
, ees 1,152 470 m Seren 1 China, ‘mainland 170. 
Graphite, natura 50,807 46,520 10, 500 e mainlan 
Gypsum and plasters ~- s 109,095 59,319 __ Indonesia 83,000; China, mainland 
21,685; Japan 4, 
Dimes. fos oe 480 544 -. Bahrain 400; Saudi Arabia 144. 
Magnesite ___________________ 550 900 -- Japan 550; ; China, mainland 250; 
Mica, all forms 1,100 672 — Japan 612; Chi, mainland 60. 
ents, mineral: Iron oxides, 
mo E Sa 25 _. All to Saudi Arabia. 
Precious and semiprecious stones except 
diamond? .  . | |... kilograms_ _ 70 8 2 Japan 3; Hong Kong 2. 
Salt ceno ee LL 1,111 399 -— Saudi Arabia 349. 
Sodium and potassium compounds, n.e.s .. (1) 8,100 a All to Indonesia. 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked: 
Calcareous 330 301 — All to Japan. 
VCC = 62 23 _. Japan 22; Libya 1. 
GOA ²˙ AA 100, 746 229, 507 a icis 228, 101; China, mainland 
Worked 
Slate oe no m ses 219 1,352 Saudi Arabia 1,071; Japan 257. 
Paving and flagstone _ _ _ _ — 785 116 _. Saudi Arabia l 12; Bahrain 4. 
Other ee 8 39,501 40,212 3 Japan 40,137. 
Dolomite, pec Ea dide grade __ 167,648 126,657 ER Japan 126, 600; Philippines 57. 
ravel and crushed rocekͤ k 072 772 _. Japan 2, 501; Philippines 150. 
ru ag except 8 SPON 36 10 S to Saudi Arabia. 
quartzite. _ --------- 24,589 36,104 _. Japan 35,470; China, mainland 634. 
d excluding metal- bearing 16,074 4,203 -— Japan 4, 202: Saudi Arabia 1. 
Sulfur: Sulfuric acid 15 7 . to Saudi Arabia. 
Talc, crude and ground including natural 
W J HOMME 80,454 69,134 993 Japan 49,178. 
er: 
Crude... oe Sa et 282,404 301,800 NC Japan 203,958; China, mainland 
2,150. 
"bear gs similar waste, not metal- 
JJ; ͤ K 75,429 12,326 -- Japan 49,173; Thailand 7,210. 
ng materials of asphalt, asbestos 
iig cements, an unfired 
ges da "o DTE 21,531 4,099 -— Saudi Arabia 1,163; Japan 839; 
Kuwait 773. 
MINERAL MATE: AND RELATED 
Asphalt and and bitumen, natural! 21 5 — All to Saudi Arabia. 
Coal, all dos including briquets .. _ _ _ 150 no 
Cokeandsemicoke 1,851 1 en All to Saudi Arabia. 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels. _ 14 = 
Jet sch ?!; 8 do... 162 is 
Keros ine do 24 T" 
Distillate fuel oi do- 82 nd 
Residual fuel oil do____ E 63 NA Indonesia 1. 
Lubricantss do... 20 26 (1) Indonesia 9; Singapore 7. 
Liquefied petroleum gas do- T958 229 -- Japan 144; Hong Kong 56. 
Unspecified |... do- 711,416 568 -- Japan 447. 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals |... 760,134 95,621 TOM 


FRevised. NA Not available. 
1Less than 1/2 unit. 


Destinations, 1979 


Ja 91,029; Bangladesh 1,751; 
India 1,000. 


2Excludes unreported quantities valued at $5,953,200 in 1978 and $244,143 in 1979. 
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Table 3.—Republic of Korea: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Bauxite and concentrate 


Oxides and hydroxides: 
For use in aluminum manu- 


Other 
Metal including alloys, all forme 
Antimony: 
and concentrate 
Metal including alloys, all forme 
Arsenic trioxide, pentoxide, acids 
Beryllium metal including mie all 


EIAS and hydroxides .. ... 


Oxides and hydroxides 
Metal including alloys, all forms 


Copper: 
Gre and concentrate 


Metal including alloys, all forms 
Gold metal including alloys, unwrought 
and partly wrought .... troy ounces. . 
Iron and steel: 
Oré -anhaa thousand tons 


Mer 

Scrap oo eo do_ ___ 

Pig iron, ferroalloys, similar 
materials do- 
Steel, primary forms do- 

Semimanufactures: 
Bars, rods, angles, shapes, 

sections 9 


Universals, plates, enter 


Hoop and strip - do- 
Rails and accessories i 
Wire do- 


Tubes, pipes, fittings 


0. — 
Castings and ores rough 
oe 
Lead: 
p pet ie sanai 
Metal including alloys, all forms 


Magnesium metal including alloys, all 
Dorme Weste CRM ND 
Manganese: 
Ore and concentrate 


Oxides and hydroxides 
Mercury 76 pound flasks _ 
Molybdenum metal including alloys, all 


Nickel: 
Matte, speiss, similar materials 
Oxides and hydroxides 
Metal including alloys, all forms _ _ _ 


Phosphorus, elemental . . ...... 


Platinum-group metals: 
Waste and sweepings _ ____ value 
Metals including alloys, unwrought 
and partly wrought _troy ounces. . 


Rare-earth metals including alloys _ _ _ _ 
Selenium, elemental____________~- 
Silicon, elemental ______________ 


See footnotes at end of table. 


1978 


55,766 


410 
92,512 


89,684 
3,623 


1,694 


88 
1,628 


1130, 698 
Q) 

3 

346 


1979 


8 
135,084 


480 
65 


14 
9,944 
1,213 

16 
70 
128,809 


1,875 
155,420 
7,517 


1,580 


91 
1,576 


473 


$36,436 
99,592 
14 

2 

880 


United 
States 


31 
13,641 


Sources, 1979 


Other (principal) 


Japan 960; Malaysia 600; China, 
mainland 300. 


All from Japan 
Japan 4, 498, W. West Germany 40. 
Canada 16,559; Bahrain 15,095. 


Bolivia 185; Malaysia 157. 

Bolivia 25: Chile 25: Spain 10. 

All from Japan. 

Australia 4,439; Philippines 3,645; 
Japan 1,200. 

Japan 381; West Germany 125. 

Belgium 9; Japan 6. 

saa 30; Japan 24; West Germany 

Philippines 10,224; Chile 14,861; Can- 
ada 10,008. 

Peru 497; Kuwait 35. 

Singapore 45,954; Japan 20,217. 

a 3,192; India 2,025; Peru 


Australia 160; Japan 82. 


Japan 33; Brazil 24; Indonesia 13. 
Ja 1, 197; Australia 140; France 
a, mainland 44. 


Ja n 384; United 
a, 15 


Mainly from Japan. 
Japan 128, Australia 93. 


Canada 13; Japan 7. 
Japan 57; China, mainland 2. 


Mainly from Japan. 
Japan 11; United Kingdom 1. 


Mexico 68; Japan 2. 
Peru 8,516; Kuwait 7,497; Japan 


Japan 37; Switzerland 2. 

India 96,700; Australia 88,059; Gabon 
29, 433. 

Japan 1,616; Belgium 108. 

Japan 721. 

Japan 7; France 1. 

Mainly from ALMA, 


France 2; Ja 
Canada 1 ir vs ea 408; Australia 


96. 
West Germany 27; United om 
10; India 5. Á "unge 


yw 15; 
razil 10. 


All from Japan. 


West S AD! 47,685; Japan 35,530; 
United Kingdom 9,390. 

Japan 11; West Germany 3. 

Mainly from J apan. 

Norway 374; France 126; Japan 70. 
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Table 3.—Republic of Korea: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
i 9 Other (principal) 
METALS —Continued 
Silver: 
Waste and sweepings _ ___— value ae $286,405 zc All from Japan. 
Metal including al alloys, unwrought 
and partly wrought 
thousand troy ounces. . 1,183 876 66 sapan 706; Yugoslavia 32; Bulgaria 
Tin: 
Ore and concentrate__________ _ 693 543 E Mala ia € Singapore 130; 
onesia 4 
Oxides ___________ kilograms_ — 397 sas 
Metal including alloys, all forms 1,623 6,502 14 Singapore 5,040; Malaysia 999; 
Indonesia 292. 
Titanium: 
Ore and concentrate: 
RA! es 4,138 4,631 uu i inm 4,398; Austria 162; Japan 
IIlmeniltte -- 31,963 12,314 NS ia 10,728; Ja 630; Canada 
Malaysia 10728 380. 
Oxides — A SS 1.974 3,783 447 Japan 1 AS Un United Kingdom 739 
est Germany 717; Australia 400. 
Metal including alloys, all forms 8 82 1 Japan 74; United Kingdom 7. 
Tungsten metal including alloys, all 
el A 18 29 2 Japan 17; Netherlands 9. 
5 pentoxide . ---------- 1 1 1 
inc: 

Ore and concentrate 31,123 42,601 un Australia 38,539; Peru 4,062. 

Oxides _________~_________ 356 413 Japan 354; West Germany 5. 
a including alloys, all forms ..... 25,852 14,433 3,821 Japan 9,306; Australia 1,152. 

er: 
Ash and residue containing nonfer- 
bes metals 483 22, 035 90 Japan 21,919; Canada 26. 
etals: 
Metalloids _____________ - 36 42 ae Mainly from Japan. 
5 alloys. ss 5 Baas 
Base metals including alloys, all 
forms- saaa 127 341 2 Japan 83; Sweden 10. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, 
"eM E ee ee 2,090 1,131 8 Japan 823; India 200. 
Dust and powder of precious and semi- 
precious stones including among. 
kilogr. 6,709 5,927 221 Japan 5,675; United Kingdom 2. 
5 and polishing wheels: an and 
MER REPE 703 733 37 Japan 634; West Germany 43. 
x x M 8 48,898 58,616 2,806 Canada 11, 182; Australia 28891; Saudi 
Arabia 695. 
Boron materials: 

Crude natural boratess 396 345 — Mainly from Japan. 

Oxides and acid... . 1,664 2,204 2,089 Japan 107. 
Cement 509, 347 467,748 85 Japan 467,656; West Germany 7. 
Clays and clay products: 

Crude. Sa ee 40,222 51,612 22,665 Japan 28, 435. 

Products: 

Refractory including nonclay 

( E 46,539 216,353 1,942 Mainly from Japan. 

Nonrefractory FTT 14,685 847 18 abe 3,993; Philippines 1,339; Italy 
Diamond, industrial value,thousands_ _ $984 $1,307 $932 Japan $238; United Kingdom $66. 
Diatomite and other infusorial earth _ _ — on 58 58 
Fertilizer materials: | 

Crude, phosphatic — thousand tons. . 1,496 1,845 1,755 Nauru 78. 

Manufactured: 

Nitrogenous _______-_____-— 13,581 12,895 60 Japan 10,782; Chile 1,769. 

Phosphatic - -----------—- 20 21 — All from Japan. 

Potassic_ — — hs 305,546 359,302 -- Canada 260,372; Israel 66,826; 

Belgium 30, 08. 

Other including mixed 28 23 21 West Germany 

Ammonia ss ee 3,005 19 6 Ja 10; Weet 3 3. 
Ruorr 8 1.431 11.338 Zok from Thailand. 

Graphite, naturlllnsss 25 269 1 ee 125; Sri Lanka 105; Singapore 
Gypsum and plasterrs 4,395 5,078 17 Morocco 5,050; Japan 11. 
pone. fluorine, bromine 92 6 — All from Japan. 
J ⁵ ⁵(v0 acl eRe ieee ee 16 50 M Do. 
Magnesite, crude and calcined, and 
magnesia clin ker 25 7,014 172 Japan 6, 797. 


See footnotes at end of table. 
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Table 3.—Republic of Korea: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 ; 
coe Other (principal) 
NONMETALS —Continued 
Mica: 
Crude including splittings and waste 207 163 52 India 65; Switzerland 35; Japan 10. 
Worked including agglomerated 
splittings ---------------- 42 14 (1) Japan 70; West Germany 2. 
Pigments, mineral, including processed 
ironoxides _---—------------- 947 1,256 453 iis oed 678; ze Germany 85; 
Precious and semiprecious stones, natural 
and synthetic, excluding diamond 
kilograms_ _ 217 22 182 158 Japan 2,007. 
Salt i EE E EN ET E ET 387,391 489, -- Mainly from Australia. 
Sodium and potassium compounds, n. e.s 61,221 180,024 120,051 China, mainland 31,700; Japan 
Stone, sand and gravel: 
ension stone, crude and partly 
worked _-—-------------- 1,691 2,192 -- Italy 1,115; Japan 682; Brazil 317. 
Dolomite, chie 5 grade 341 420 d All from Japan 
Gravel and crushed rock |... 17,154 539 — France 462; Sweden 54; Belgium 18. 
8 and quartzite:— ------- 275 89 _. Sweden 70; Belgium 1 18. 
ae nd excluding metal bearing 52,932 180,721 3 Australia 111,745; Japan 68,952. 
ulfur: 
Elemental 513,784 582,728 1,388 Japan 312,456; Canada 268, 875. 
Sulfur diox ide 28 TEN 
Sulfuric acid. - - -----------—--— 57 90 16 Japan 72 
one steatite, soapstone, pyrophyllite _ _ 198 334 93 Japan 198; Australia 35. 
er: 
Crnid@s eom ee o 4,759 7.222 94 Ja 1.717: West Germany 1,500; 
ustralia l „084. 
Slag, dross, and similar waste, not 
metal bearing 296,948 277,334 zx All from Japan. 
Oxides, hydroxides, peroxides of mag- 
nesium, strontium, barium 2,923 779 4 Japan 737; Italy 38. 
. materials of asphalt, asbestos 
r cements, an unfired 
nonmet alas 819 1.032 495 Japan 454; Netherlands 47. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural! 44 338 72 Japan 194; Hong Kong 72. 
Carbon black and gas carbon 6,169 19,147 16, 127 Australia 1. 425; Japan 1,272. 
Coal including briquets: 
Bituminous coal __ thousand tons 2,067 4,217 702 Australia 2,462; Canada 1,018. 
Anthracite and unspecified... do- 335 2,121 690 Vietnam 249; United Kingdom 148; 
Hong Kong 54 
Briquets of anthracite and bituminous 
Cri PER 1,609 105,465 NA NA. 
Lignite including briquets _______ HN 16,462 NA NA. 
Coke andsemicoke. _____________ 101,106 131,789 1,224 Japan 127,823. 
Hydrogen, helium, rare gases 193 52 12 Japan 38. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels.. . 165,419 181,745 3,158 Saudi Arabia 102,817; Kuwait 54,556; 
Iran 14,894; Iraq 3,605. 
Refinery products 
Gasoline do—- a= 39 -- Mainly from Japan. 
Kerosine and jet fuel do- 214 2 
Distillate fuel oil 98 989 4 (1) Mainly from Japan and Panama. 
Residual fuel oi do— 2.112 9,978 6 10 2,815; Iran 2,738; Singapore 
Other: 
Lubricant do— 2, 873 1.243 59 Japan 585; Singapore 5. 
Petroleum coke do- 114 694 584 Canada 623 Japan 35. 
Bitumen and other residues 
O.___ 175 110 (1) Singapore 61; China, mainland 48. 
Bituminous mixtures i í 
88 Da 
Unspecified do- 374 319 103 Japan 213. 
Mineral tar and other coal-, petroleum-, 
and gas- derived crude chemicals 45,087 54,237 15,930 Japan 38, 307. 


rRevised. NA Not available. 
1Less than 1/2 unit. 


Total excludes an unreported quantity valued at $105,561. 
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COMMODITY REVIEW 


According to the Ministry of Energy and 
Resources (MER), Korea’s imports of key 
mineral resources (including petroleum) 
were $921 million in 1980 compared with 
comparable exports of $121 million. In 1979, 
imports of raw mineral resources were val- 
ued at $702 million against exports of $95 
million, a 33% increase in deficit over that 
of the previous year. The growing demand 
for vital mining products in the course of 
rapid industrialization was cited as a key 
factor behind the deteriorating trade bal- 
ance in this sector. 

By value, the single largest mineral im- 
port class in 1980 was bituminous coal, used 
mainly for domestic power generation, and 
steel. Receipts of soft coal during the year 
were valued at $284 million, accounting for 
about one-third of the total import bill for 
raw mineral resources. The value of import- 
ed iron ore was up 40%, totaling $170 
million. The cost for copper ore in 1980— 
$155 million—was double that of 1979. Cop- 
per was used mainly to manufacture com- 
munication equipment such as cables. The 
value of imports of platinum had the high- 
est growth rate for raw mineral expendi- 
ture. Receipts for this class were $5 million, 
a sevenfold increase over the value in 1979. 
However, the value of uranium imports 
decreased from $44.7 million in 1979 to 
$26.3 million in 1980.* 

Korea's self-sufficiency for minerals (ex- 
cluding coal) has steadily declined. Accord- 
ing to MER, the value for mineral demand 
in 1978 totaled 315.1 billion won, of which 
domestic production accounted for 86.6 bil- 
lion won, a self-sufficiency rate of 27%. In 
1979, the domestic demand for minerals was 
up sharply to 400.4 billion won, while do- 
mestic production increased only 946 to 94.5 
billion won, a self-sufficiency rate of 22%. 
Furthermore, the self-sufficiency rate was 
expected to drop to 16% in 1980.’ 


METALS 


According to estimates given by MER, 
Korea is dependent on foreign suppliers for 
about 20 kinds of minerals, and in most 
cases, to meet more than 90% of domestic 
demand. Domestic production meets the 
demand for only a few mineral commodi- 
ties. Output from indigenous resources ac- 
counts for 100% of the domestic demand for 
molybdenum and tungsten; 76% for silver; 
15% for zinc; 13% for gold; 8% for iron; 7% 
for tin; and 1% for copper. However, Korea 
is entirely dependent on imported nickel 
and aluminum. 


Under a threefold plan proposed by the 
Ministry of Commerce and Industry (MCD 
there was to be an increase in production of 
nonferrous metals, an ensured supply of 
raw materials, and an increase in trade 
activity. Also, as part of the plan, MCI 
proposed the stockpiling of lead, tin, zinc, 
copper, nickel, and aluminum and that the 
industry be granted various governmental 
financial and tax concessions. The stockpil- 
ing program was to be administered by the 
Korean Supply Administration Agency and 
the task of ensuring a smooth supply of raw 
materials by the Korea Mining Promotion 
Corp.* | 

Aluminum.—All of the country's output 
of primary aluminum was by one company, 
Korean Aluminum, Ltd. (Koralu), at its 
plant in Ulsan. Koralu is jointly owned by 
Hyundai Heavy Industries Ltd. (acquired 
the shares held by the Korean Development 
Bank) and by Aluminum Pechiney. Koralu 
imports alumina for all of its smelter re- 
quirements. 

Domestic demand for aluminum was ex- 
pected to reach 180,000 tons in 1981. In 
1971, the largest use for aluminum was for 
kitchenware, 45%; followed by construction, 
23%; electric cable, 19%; automotive, 3%; 
and miscellaneous, 10%. By 1978, alumi- 
num consumption in Korea had greatly 
diversified: Construction, 32%; electric ca- 
ble, 1596; automotive and kitchenware, each 
12%; special uses and canning-packaging, 
each 11%; and miscellaneous, 7%. 

Copper.—Consumption of copper in 1979 
was estimated at 120,000 tons, but the 
demand for metal was projected to reach 
180,000 tons in 1981. Total domestic copper 
refining capacity at yearend 1980 was 
120,000 tons per year. The smelter, owned 
by Korea Mining & Smelter Co., Ltd., at 
Changhang, has an annual capacity of 
around 40,000 tons per year and the newly 
constructed smelter (commissioned in 1979) 
at the Kyongnam industrial estate of Onsan 
Copper Refinery Co., Ltd., has an annual 
capacity of 80,000 tons per year. Additional- 
ly, other annual output by Onsan Copper 
was to include sulfuric acid, gold, silver, 
selenium, and nickel sulfate. Contracts for 
concentrate for Onsan Copper included 
Mexico, Canada, and the Philippines. 

In 1980, the Government directed a re- 
alinement of the copper industry, whereby 
Onsan Copper was to be the surviving 
company responsible for the country's out- 
put of copper. If additional capacity was 
needed to meet demand, priority would be 
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given to expand production at Onsan Cop- 

r. 
Iron and Steel.—Almost half of the do- 
mestic mine output of iron ore was from the 
Yangyang Mine in Kangwon Province, op- 
erated by Dai Han Iron Mining Co., Ltd. 
During 1979-80, domestic mine production 
accounted for about 8% of the total supply, 
with the remainder supplied by imports of 
iron ore primarily from Australia and In- 
dia. At the completion of the fourth-stage 
expansion program of the integrated steel- 
works of Pohang Iron and Steel Co. (Posco) 
in 1981, about 96% of the total demand for 
iron ore and all of its requirement for 
coking coal will be met by imports. Commis- 
sioning of the completion of Posco’s expan- 
sion program was scheduled for February 
1981, whereby the company’s crude steel 
production capacity would increase from 5.5 
million tons to 8.8 million tons. Total indus- 
try output capacity in 1981 would amount 
to 11,612,000 tons when the capacities of 
independent producers—Dongkuk Steel 
Mill Co., Inchon Iron Works Co., Kuckdong 
Steel Co., and Pusan Iron and Steel Co.— 
are included. Moreover, there were prelimi- 
nary plans to increase the country’s crude 
steel capacity further by constructing a 6- 
million-ton integrated steelworks on the 
west coast, perhaps at Asan Bay, or on the 
south coast at the Changwon industrial 
complex at Masan. 

Posco produces a wide range of steel 
products such as hot- and cold-rolled sheet, 
coils, plates, billets and wire rods, and 
silicon steel sheets and strips. About 80% of 
its output are flat products that will be 
increased by the expansion. Posco’s expand- 
ed output will be for both domestic demand 
and export. Domestic consumption of steel 
rose from 2.4 million tons in 1973 to 7.3 
million tons in 1979, and was expected to 
reach almost 9 million tons in 1981. 

Construction in the fourth-stage expan- 
sion included the installation of a No. 4 
blast furnace (inner volume of 3,795 cubic 
meters and capacity of 7,540 tons per day); a 
second hot-strip mill with four roughing 
stands and seven finishing stands, giving a 
total capacity of 3.2 million tons per year; a 
No. 2 continuous-casting plant (two 2-strand 
slab machines with a total capacity of 2.2 
million tons per year); a No. 4 sinter plant; 
expansion of the cold mill; and doubling of 
the capacity of the No. 2 melting shop to 6.5 
million tons per year.!? The integrated steel- 
works at Pohang was claimed to be the 11th 
largest in the world. 

Lead and Zinc.—Zinc consumption, esti- 


MINERALS YEARBOOK, 1980 


mated by MCI, was 80,000 tons in 1979 and 
was expected to reach 92,000 in 1981. The 
Onsan refinery of Korea Zinc Co. produces 
50,000 tons per year of zinc, 100,000 tons per 
year of sulfuric acid, and 300 tons per year 
of electrolytic cadmium. The Sukpo zinc 
refinery of Young Poong Corp. (owns 41% of 
Korea Zinc) has a 31,000-ton-per-year capac- 
ity of electrolytic zinc, 55,000 tons per year 
of sulfuric acid, 170 tons per year of electro- 
lytic cadmium, 1,400 tons per year of copper 
sulfate, and 1,700 tons per year of zinc dust. 
A small smelter (3,500 tons per year) in 
Seoul, operated by Tong Shin Co., was shut 
down in 1978. 

The largest use of zinc was for galvaniz- 
ing and the largest single user was Posco. 
Zinc consumption in Korea was as follows: 
Dry cell battery, 15%; galvanizing and 
tubes and pipes, 40%; sheet, 15%; die cast- 
ing, 8%; paint, 5%; and alloys and brass, 
15%. 

Lead consumption in 1979 was estimated 
at 32,000 tons and demand was to reach 
45,000 tons in 1981. Currently, the only lead 
production in Korea is by the copper smelt- 
er of Korea Mining and Smelter at Chang- 
hang with a lead production capacity of 
4,200 tons per year. Korea Zinc began site 
preparation for the construction of a 30,000- 
ton-per-year lead smelter (to be expanded 
later to 50,000 tons per year) at Onsan in 
1979. The $40.5 million smelter was to be 
financed by the International Finance 
Corp., Korea Development Bank, and Korea 
Zinc." 

Tungsten.—South Korea’s production of 
tungsten concentrate (70% WO;) was from 
ores averaging 0.8% to 1.9% WO;. The 
Sangdong Mine of the Korea Tungsten Min- 
ing Co., Ltd., produced about 90% of the 
country's tungsten output. The remainder 
of the output was by Chungyang Co., San- 
Nae Mine; Okbang Mining Co., Ltd., Wol- 
Ak Mine; Ssangjon, Daewha Mine; and 
other small operations. The mill at Sang- 
dong has a capacity to process 2,000 tons of 
ore per day; the concentrate produced is 
shipped to Korea Tungsten's plant at Taegu 
where it is processed to produce tungsten 
powder, carbide, and about 1,500 tons of 
ammonium paratungstate. South Korea's 
production of tungsten constitutes about 
8% of the total world output. 

The Korea Mining Promotion (KMPC) 
Corp. announced the discovery of a new 
tungsten deposit near the Sangdong Mine. 
The new find was said to have 1.4 million 
tons of ore containing 0.5% elemental 
tungsten.!'? 
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Other Metals.—Bismuth concentrates 
were produced as a byproduct of tungsten 
processing by Korea Tungsten Mining Co., 
Ltd. The bulk of silver metal output was by 
Korea Mining and Smelting and the Boon- 
pyong operations of Young Poong Mining. 
Close to 65% of the country’s output of gold 
metal was from the smelters of Korea Min- 
ing at Changhang and Onsan. Mine produc- 
tion of other metal values during the year 
included minor amounts of antimony, arse- 
nic, manganese, molybdenite, and tin. 

KMPC announced the discovery of Ko- 
rea's largest molybdenite deposit at the 
Sangdong Mine in Yongwol County, Kwang- 
won Province (130 kilometers southeast of 
Seoul). The deposit was estimated to contain 
80 million tons of 0.41% molybdenite ore." 


NONMETALS 


In addition to construction aggregates, 
Korea has abundant resources of limestone 
and dolomite. According to MER, Korea’s 
self-sufficiency for diatomaceous earth was 
92%; fluorspar, 43%; and asbestos, 20%. 
However, Korea was totally dependent on 
foreign sources for phosphorus. 

Cement.—Total cement production capac- 
ity by eight companies at yearend 1980 was 
23,450,000 tons. Ssanyong Cement Indus- 
tries Co., Ltd., the largest cement manufac- 
turer in Korea, completed the expansion of 
its Donghae plant. The expanded plant has 
a cement capacity of 9 million tons per year. 
The Donghae area has extensive limestone 
deposits and is located just 8 kilometers 
from Bukpyung, a seaport undergoing de- 
velopment. The Donghae plant is serviced 
by a good transportation network with dis- 
tribution terminals at Ulsan, Pusan, and 
Masan. The plant supplies Korea’s east 
coast and interior demand as well as export 
markets. 

Sung Shin Cement Co. expanded its Tan- 
yang plant to 2 million tons per year. Sung 
Shin was also adding a grinding plant in 
Ulsan to supply the growing demand in the 
south.'* In addition to Ssangyong and Sung 
Shin, other producers of cement were Asia 
Cement Manufacturing Co., Halla Cement 
Manufacturing Co., Hanil Cement Manu- 
facturing Co., Hyundai Cement Co., Koryo 
Cement Co., and Tong Yang Cement Co. 

Fertilizer Materials.—Total industry ca- 
pacity to produce chemical fertilizers in 
1980 were as follows, in thousand tons: 
Nitrogen, 850; phosphorus, 450; and potassi- 
um, 130. Total production of fertilizer in- 
creased during the past decade from 590,000 
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tons in 1970 and 860,000 tons in 1975, to 
1,350,000 tons in 1980 (peak production of 
1,438,000 tons occurred in 1979). During this 
period, consumption averaged 750,000 tons 
per year compared with 827,000 tons con- 
sumed in 1980; the highest consumption 
level was 886,000 tons in 1975.15 Excess 
production is exported to countries in Asia 
and the Middle East. The major fertilizer 
manufacturers included Chinhae Chemical 
Co., Ltd.; Hankook Caprolactan Co., Ltd.; 
Korea General Chemical Corp.; Kyunki 
Chemical Co, Ltd.; Namhae Chemical 
Corp.; Posco; Pungnong Chemical Co., Ltd.; 
and Yong Nam Chemical Co., Ltd. 

Korea Potassium, a joint venture of Ori- 
ental Chemical Industry of Korea and Dia- 
mond Shamrock of the United States, will 
establish the country's first potash plant at 
Inchon. Initial production was scheduled in 
1981. Plant capacity is expected to be 10,000 
tons per year each for caustic potash and for 
potassium carbonate. 

Other Nonmetals.—Korea has been a 
large producer of natural graphite; al- 
though some crystalline graphite has been 
produced, it is best known for its amorphous 
graphite. The principal deposits are located 
near anthracite occurrences in Shung 
Chong Puk Do, Kiong Sang Puk Co, and 
Kang Won Do. 

Production of other nonmetallic minerals 
during the year included agalmatolite, an- 
dalusite, asbestos, barite, diatomaceous 
earth, feldspar, fluorite, marine salt, and 
talc. 


MINERALS FUELS 


There is no commercial production of oil 
or natural gas on the Korean Peninsula. 
The principal domestic fuel source is an- 
thracite. Total installed capacity for electric 
energy at yearend 1980 was 9,391,000 kilo- 
watts. Thermal powerplants accounted for 
81.4% of total installed capacity, followed 
by hydropower plants, 12.3%, and nuclear 
plants, 6.3%. Electric power generation dur- 
ing the year was 31,777 million kilowatt- 
hours for thermal plants; 1,984 million 
kilowatt-hours for hydropower plants, and 
3,477 million kilowatt-hours for nuclear 
plants. Electric power consumption by the 
mining sector in 1980 totaled 674 million 
kilowatt-hours; primary metal producers, 
4,681 million kilowatt-hours; metal prod- 
ucts, 2,314 million kilowatt-hours; nonmetal 
sector, 2,608 million kilowatt-hours; and 
chemicals, 4,277 million kilowatt-hours. 

Coal.—Under a long-term energy supply- 
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demand program (1981-91) planned by the 
Government, Korea’s demand for coal was 
to grow 11.1% annually during the decade, 
from 14.6 million tons (oil equivalent) to 
27.4 million tons in 1986, and to 39.0 million 
tons in 1991. The share of coal to total 
energy demand was to change from 30.4% 
in 1981, to 35% in 1986, and to 32.1% in 
1991. 

The current anthracite production level 
is around 18.3 million tons. Virtually all of 
the country’s production was domestically 
consumed, primarily for space heating. The 
Government-owned Dai-Han Coal Corp. 
(DHCC) produced 26% of the country’s out- 
put in 1980. Tangseong, the largest mine 
worked by DHCC, produced 2,250,000 tons 
in 1980; followed by Dogye, 986,000 tons. 
The remainder of DHCC’s output was from 
a number of smaller mines. Private mines 
account for 74.3% of the national output. 
Production by private mines in 1980 were as 
follows: Consolidated coal mines, 4,020,000 
tons, and small-scale mines, 9,818,000 tons. 
MER revised Korea’s coal reserves down- 
ward to 830 billion tons in 1980. In a move 
for increased efficiency, the Government 
planned to designate DHCC in 1981 to 
monopolize the import of coal. 

Exploratory work to delineate under- 
water coal deposits was to be undertaken on 
the east and west coasts. First-phase oper- 
ations will begin with exploring the coastal 
area of Kangnung and Pukpyong in the 
east, and the coastal area of South Chung 
Chong in the west, as well as the Kanghwa 
and Kimpo areas in Kyonggi. Certain un- 
derground coal deposits in Korea extend 
deep out into the ocean, and exploration 
will be conducted to determine quantity, 
depth, width, and quality of underwater 
coal deposits. 

Posco.was participating in the develop- 
ment of the Tanoma coal mine in Pennsyl- 
vania (United States) and the Thorley Mine 
in Australia. Daewoo Industrial Co. was 
negotiating a plan to develop the Baralaba 
hard coal mine in Australia as well as one 
in the United States. 

Petroleum.—Korea and Japan continued 
oil prospecting in the Continental Shelf 
between the two countries. Data from seis- 
mic surveys, collected by a West German 
group between October 30 and December 3, 
1979, were being studied and processed. Two 
unproductive wells were drilled in 1980, the 
first drillings under the 8-year Korea-Japan 
joint development program of the Contin- 
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ental Shelf. Under this agreement, at least 
11 wells were to be drilled in search for oil 
until 1987. 

Korea's total oil refinery capacity at the 
end of 1980 was 630,000 barrels per day. 
Korea Oil Corp. operates an oil refinery 
with a daily refining capacity of 280,000 
barrels at the Ulsan Petrochemical Indus- 
trial Complex on the southeast coast. Ho- 
man Oil Refinery Co. has a daily refining 
capacity of 230,000 barrels at Yosu. The 
refinery of Kyong-In Energy Co. has a daily 
refining capacity of 60,000 barrels, and the 
refinery of Korea-Iran Oil Co. has a capaci- 
ty of 60,000 barrels. 

Under the Government's economic devel- 
opment plan, the country's daily oil refinery 
capacity was to reach 1 million barrels in 
1986. Moreover, the country's dependence 
on foreign oil was to be reduced through 
conservation and substitution. Oil-burning 
powerplants account for 74.2% of the total 
electric energy generation capacity. This 
will be reduced to 35% of the projected 17.6 
million kilowatts in 1986 by switching to 
coal and by increased output capacity by 
nuclear reactors. Also, to stabilize the for- 
eign supply of oil, the Government was to 
invest $373 million to expand oil refining 
and storage facilities. 

Uranium.—Geologic drilling has con- 
firmed the occurrence of uranium in Kap- 
yong, Chinchon, and Pyonghae. Uranium 
ore near Okchon reportedly was sufficiently 
rich to yield 7,500 tons of refined uranium. 
A deposit in Kumsan County was estimated 
to contain around 12.55 million tons of 
0.04% uranium. Uranium and vanadium 
were discovered at Koesan that was associ- 
ated with low-quality coal. Based on the 
surveys for uranium through 1980, the Ko- 
rea Energy-Resources Research Institute 
estimated that domestic uranium resources 
totaled 43.6 million tons, equivalent to 
about 10,000 tons of pure uranium. Geologic 
reconnaissance was to continue to discover 
new resources, especially in Chungchong 
and Kyonggi Provinces.'¢ 


!Physical scientist, Branch of Foreign Data. 
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The Mineral Industry of 
Kuwait 


By Roman V. Sondermayer! 


During 1980, as in the past, the economy 
of Kuwait remained completely dominated 
by the Government-owned petroleum indus- 
try. About two-thirds of the gross domestic 
product (GDP) was generated by the oil 
industry; the oil industry contributed ap- 
proximately 85% of the total Government 
revenues, and crude oil exports accounted 
for close to 93% of total export earnings. 
Although crude oil output was far lower 
than in 1979, Kuwait retained its high 
position among all countries in per capita 
value of the GDP because of higher prices 
charged for crude oil. 

Development of the refining and petro- 


chemical sectors and utilization of natural 
gas (all associated gas) were given priority 
in Government planning. About $16.6 
billion? was allocated for investments in the 
present 5-year plan (1977-81) for these pur- 
poses. 

During 1980, major events in the mineral 
industry of Kuwait were the establishment 
of the Government-owned Kuwait Petrole- 
um Corp. (KPC) and the planning for expan- 
sion and modernization of two refineries 
and drilling of two wells to reach the Khuff 
producing zone, this zone yields chiefly gas 
elsewhere in the Arabian Penninsula. 


PRODUCTION AND TRADE 


During 1980, according to preliminary 
reports, Kuwait was among the 10 largest 
producers of crude oil in the world. In 
addition to crude oil and associated gas 
production, Kuwait had three petroleum 
refineries and one gas processing plant in 
operation. Total capacity of the refineries 
was 594,000 barrels per day and that of the 
gas plant was 3 billion cubic meters per 
year. Output of other minerals was minimal 
and had only domestic significance. The 
petroleum sector was Government-owned or 
controlled, while production of other miner- 


als was in private hands. Table 1 shows 
Kuwait production trends for the most re- 
cent 5-year period. 

The trade tables 2 and 3 show the trend in 
Kuwait foreign trade for 1978, the latest 
year for which the complete data were 
available. Except for petroleum exports, 
foreign trade in minerals was modest by 
world standards. The United States expor- 
ted to Kuwait steel pipes, bentonite, radio- 
active materials, lubricants, and bitumi- 
nous mixtures. 
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Table 1.—Kuwait: Production of mineral commodities! 


Commodity and unit of measure 1976 1977 1978 1979P 1980* 
Cement metric tons. _ 351,122 329,339 621,334 *630,000 625,000 
Clay products, nonrefractory: Sand-lime bricks | 

cubic meters 213,553 215,020 262,528 €270,000 265,000 
Gas, natural 7 
EEEE E E million cubic feet. 395,805 362,751 392,838 460,324 300,000 
Marketed ited ate, A O Ch Ae Occo s 96,950 210,510 221,069 304,128 250,000 
Lime, hydrated, and quicklime _ metrie tons. _ 12,301 19,656 3,837 r €11,800 12,000 
Natural gas liquids: 
Natura 1 thousand 42-gallon barrels. _ 5,305 5,638 5,415 6,000 6,100 
Liquefied petroleum gas (propane and butane) 
do- 14,543 14,965 13,853 16,000 16,200 
/// ³Ü1ð¹ꝛi' ũ⁰⁰ Ee do- 19,848 20, 603 19,268 22, 000 22,300 
Nitrogen, N content of ammonia — metric tons 422,000 402,000 431,000 *435,000 440,000 
Petroleum: 
Crude thousand 42-gallon barrels- ™785,216 7718,685 711,961 912,610 602,000 
Refinery products: 
Motor gasoline |... do- 5,841 6.205 7,458 ©8700 8,800 
Jet fuel do- 4,251 4,088 3,104 *3,600 8,500 
Keros ine do- 5,990 3,979 10,608 *12,000 11,500 
Distillate fuel oil do- 31,701 30,222 30,160 *35,400 35,000 
Leia fuel oil .. . .....- do. ... 62,806 60,006 58,984 *68,400 68,000 
er: 
Naphtha ------------- do. ... 19,558 18,891 18,581 “21,800 21,000 
Asphalt ..—.— 2 x do... 502 502 129 800 800 
Unspecified ___________ do- 1,438 1.303 1.551 “1,800 1,600 
Refinery fuel and losses do- 1,864 1,132 2,860 e3, 300 3,300 
Total. eh ei do____ 133,951 126,328 133,385 155, 800 153,500 
Sall eR Od é metric tons. _ 15,426 16,703 18,973 19,000 19,500 
Sodium and potassium compounds: Caustic soda 
mM do- 6,059 6,499 8.009 8,000 8.500 
ulfur: 
Elemental, petroleum byproduet eo. S 61,000 19,000 100,000 100,000 120,000 
Sulfurie acilc do- 4.825 5.112 NA NA NA 
Estimated. Preliminary. Revised. NA Not available. 
Table includes data available through June 23, 1981. 
2Includes Kuwait's 1/2 share of production in the Kuwait-Saudi Arabia Partitioned Zone. 
Table 2.— Kuwait: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Destinations, 1978 
Commodit 1977 1978 i 
X ana Other (principal) 
METALS 
Aluminum metal including alloys, 
unwrought and semimanufactures _ _ _ _ _ _ _ 302 456 Em United Arab Emirates 175; 
Syria 106; Qatar 63. 
Copper metal including alloys, unwrought and 
semimanufactures. s 76 64 ee Saudi Arabia 43; United Ar- 
ab Emirates 7; Jordan 7. 
Iron and steel metal: 
SCIBD noe aa at 14,334 6,019 es syria L0; Jordan 1,394; Ir- 
aq 1,122. 
Semimanufactures_ - -----------—-—- 178,389 62,156 an Saudi arabia 46,071; Iraq 
,130. 
Lead metal including alloys, unwrought and 
semimanufacture ss 319 259 ins Saudi Arabia 214; Iran 40. 
Tin metal including alloys, unwrought 
and semimanufactures _ _ _ _ _ _ kilograms. _ ds 850 T All to Saudi Arabia. 
ne blue powder 317 102 -- Saudi Arabia 99. 
er: 
Nonferrous metal scrap, n. ess 8,872 14,129 90 India 5,716; Pakistan 3,767. 
Metals including alloys, all forms, n.e.s: 
kilograms- _ 3,895 510 STE United Arab Emirates 500; 
Saudi Arabia 10. s 
NONMETALS 
Abrasives: Grinding and polishing wheels and 
rr. 28 25 NE Saudi Arabia 23; t 1. 
Cements. ncm 88 58,058 19,584 


Saudi aa 17,423; Jordan 
13. 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF KUWAIT 


615 


Table 2.— Kuwait: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


55 and clay products (including all refractory 


rick): 
Crude: Bentonite 


Products: 
Refractory (including nonclay 
CC oh CN E 
Nonrefractory - - - -------- 
Fertilizer materials: 


Manufactured: 


Other including mixed 


Ammonia ________________ 


Precious and semiprecious stones, 
except diamon 
Salt (excluding brine 


Sodium and potassium compounds, n.e.s.: 


Caustic soda 


Soda as 
Stone, sand and gravel: 

Dimension stone, worked 

Gravel and crushed rock ______ _ 


Sand excluding metal- bearing 


Sulfur: 
Elemental, all form 


Sulfuric acid. _. _____________ 
Other, crulle 


MINERAL FUELS AND RELATED 
MATERIALS 


Coal and coke including briquets ....... 
Petroleum: 


Crude? thousand 42-gallon barrels. .. 
Refinery products: 

Shipments other than bunkers:? 
Gasoline do— 
Kerosine and jet fuel - do____ 
Distillate fuel oil do____ 
Residual fuel oil . do____ 
Lubricants _________ — do- 
Other: 

Mineral jelly and wax do- 
Liquefied petroleum gas E 
0 — 
Bitumen and other . 
8 
Bituminous mixtures, n. e. s. 
do- 
Total 2e do- 

Bunkers:* 

Kerosine and jet fuel do- 


See footnotes at end of table. 


1977 


11,581 


200 
4,922 


141 
558,159 


2,025 
1,864 
4,155 
70,436 


3,317 
50 


588,408 


25,201 


"8,551 
27,427 
137,447 
21.958 


1) 
14.331 


43 
5 
1134, 963 


r2 


1978 


21,012 


399 
2,258 


66 
602,973 


12,852 
133,425 


37 
19 


200 
1,510 


6,987 
15 
1270 
1.825 
164.257 


212 
20 


50 


649,373 


325,631 


10,675 
26,335 
38,304 
20,556 


134,721 


13 


United 
States 


Destinations, 1978 
Other (principal) 


Iran 19,350; Saudi Arabia 
1,282. 


Saudi Arabia 331; Qatar 61. 
Saudi Arabia 1 844; Iran 160. 


All to Saudi Arabia. 


India 165,512; China, main- 
land, 151,110; Pakistan 


9,760. 
India 28,650; Iran 18,302; 
China, mainland, 10,100. 
India 42,573; France 30,398; 
Turkey 27, 884. 
Bahrain 30; Saudi Arabia 7. 
Saudi Arabia 15; Iran 4. 


All to Australia. 
Jordan 584; Iraq 525; Saudi 
Arabia 300. 


111 ^t Saudi Arabia 
All to Iraq. 


Saudi Arabia 794; Qatar 124. 
Saudi Arabia 1, 185; Iraq 35; 


Qatar 32. 
Iran 1.350; United Arab 
Emirates 285 


India 160,830; United Arab 
Emirates 972; Saudi 
Arabia 969. 

Jordan 125; Qatar 72. 

Saudi Arabia 18; Iraq 2. 


Saudi Arabia 27; Iraq 20. 


Jepan 176,297; Netherlands 
6,610; United Kingdom 
71,995; Italy 65,127. 


Ja 12,575; Netherlands 
6181 


Pakistan 3,430; India 1,472; 
Indonesia 1 258. 

Pakistan 5, 493; West Ger- 
many 2, 964; Japen 2,871. 
sepen n? 908; Australia 5,800; 

aiwan 


5,196. 
Saudi fein 14,325; Leba- - 
non 1,214. 


Mainly to Qatar. 


Ja 11,068; Lebanon 579; 
rkey 465. 


Iraq 83; Saudi Arabia 40. 
Mainly to Saudi Arabia. 


NA. 
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Table 2.—Kuwait: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 


Petroleum —Continued 
Refinery products —Continued 
Bunkers* —Continued 


Distillate fuel oil 


thousand 42-gallon barrels_ . 
Residual fuel oil do____ 


"Revised. NA Not available. 
1Less than 1/2 unit. 


1977 


840 
15,115 
115,976 


1978 


597 
15,870 


16,480 


Destinations, 1978 
oo Other (principal) 
ae NA. 
"o NA. 


2Includes Kuwait's 1/2 share of exports of the Kuwait-Saudi Arabia Partitioned Zone. 


Includes 121,000 barrels of natural gasoline. 


*Excludes Kuwait's 1/2 share of exports of the Kuwait-Saudi Arabia Partitioned Zone. 


Table 3.—Kuwait: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1977 
METALS 
Aluminum metal including alloys, unwrought 
and semimanufacture s 10,749 
Copper metal including alloys, unwrought and 
semimanufacture s 1.590 
Iron and steel metal: 
ĩĩ§[§Ü5t ee nu 814 
Pig iron, ferroalloys, similar materials 140 
Semimanufactures: 
Bars, rods, angles, shapes, sections 400,718 
Universals, plates, sheets 162,137 
Wire us or nnus 8 8,167 
Tubes, pipes, fittings - - - - - ------ 118,768 
Lead metal including alloys, unwrought and 
semimanufactures _____________-~- 1,604 
Nickel metal including alloys, unwrought and 
semimanufactures kilograms_ _ eae 
Silver and platinum troy ounces. . 96 
Tin metal including alloys, unwrought and 
semimanufactures _—------------- 39 
Uranium, radium, thorium metals including 
alloys etm mem value. $7,661 
Zinc, blue powderr 1532 
Other: 
Nonferrous metal scrap, not subdivided _ _ 4,246 
Metals including alloys, unwrought and 
semimanufactures, n. ess 69 
NONMETALS 
Abrasives: Grinding and polishing wheels and 
N ĩðEꝛqul 8 385 
Asbestos - - -------------------——- 8,248 
Cemennt thousand tons__ 1, 641 
Clays and clay products: 
Crude: 
Benton ite 13,716 
Crude earth for cement manufacture 4.130 
Products: 
Refractory (including nonclay 
Rien 8 5.625 
Nonrefractor // a 
Diamond, gem, not set or strung_ __ carats__ 147,960 
Fertilizer materials: 
Crude, natural, all types 20 


See footnotes at end of table. 


1978 


341,876 
80,650 
5,974 


152,091 
947 


200 


6 
$18,817 
240 
6,348 


42 


35,607 
190 


United 
States 


Sources, 1978 
Other (principal) 


Turkey 1,725; Italy 1,647; Bahrain 1,129. 
United Kingdom 707; Japan 199. 


Bahrain 272; Saudi Arabia 133. 
All from United Kingdom. 


Japan 144,869; India 72,877; Italy 46,968. 

Japan 52,150; West Germany 15,226. 

West Germany 2,053; China, mainland, 
1,212; Japan 1,011. 

France 52,873; Ja 30,494; United 
Kingdom 24,708. 


United Kingdom 487; Yugoslavia 169; 
West Germany 117. 


All from United Kingdom. 


United Kingdom 3; West Germany 2. 


United Kingdom $7,605; France $4,005; 
West Germany $2,744. i 
China, mainland, 115; West Germany 80. 


Saua Arabia 4,627; Iraq 469; Netherlands 


Italy 18; West Germany 9; Netherlands 8. 


Italy 368. 
Swaziland 5,785; Canada 500. 
sepan 652; Spain 438; Republic of Korea 


Ireland 21,858; Greece 9,334. 
All from Saudi Arabia. 


India 962; United Kingdom 474; Italy 256. 

Iraq 35; United Kingdom 24. 

India 3,040; United Kingdom 250; West 
Germany 190. 


All from Íran. 
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Table 3.—Kuwait: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Fertilizer materials —Continued 


Manufactured including mixe 
Ammoniiaa 
Graphite. ˙Ü¹Ü.⁴⁴ ũ (0 m ee 2s e 
Gypsum and plasters ______________~_ 


Precious and semiprecious stones except 
clamon V kilograms_ _ 
Sodium and potassium compounds, n.e.s.: 
Caustic soda_ |. - ------------—- 
CCC hs ² m ͤ. ĩ 8 
Stone, sand and gravel: 
Dimension ore: unworked: 
Il! -- ee ee 


as a a ee a ec LL um 


Sand excluding metal bearing 
Sulfuric acid 


Other, crude: 
5 soil and clay 
Chalks, colored soil, clay, n. e. s., and 
unspecified 


MINERAL FUELS AND RELATED 
MATERIALS 


Coal and coke, including briquets _ _ _ _ _ 
Hydrogen, helium, rare gases 


Petroleum refinery products:? 
asoline: 
Aviation 42-gallon barrels_ _ 
e, do- 
Kerosine and white spirit do. 
Distillate fuel oil |... do... 
Lubricants ______~________ do... 
Other: 
Mineral jelly and wan do—— 
Bitumen and other residues P 
Ones 
Bituminous mixtures, n.e.s _ do- 
Total o ee do.... 
TRevised. 
1Less than 1/2 unit. 


1977 1978 
412 404 
267 17 
108 50 

30,331 81,603 
23,331 27,459 
647 471 
5,186 5, 674 
39 171 

239 339 
2,879 2,019 
112,984 131 712 
3.831 472,102 
12,963 325,823 
1,638 435 
13 47 

174 358 
2,451 2,450 
676 369 
201 229 
-— 961 
264 ce 
4015 3,608 
754 a 
293,713 213,130 
363 68 
11,416 144,169 
40,527 12,101 


417,052 374,037 


United 
States 


85 
(*) 


32,542 


Sources, 1978 


Other (principal) 


West Germany 184; Netherlands 170. 

India 10; West Germany 4; Iraq 2. 

s from United Kingdom 

Spain 37,257; France, 18, 596; Egypt 10,967. 
ugoslavia 11, 193; Spain 9 876. 


Czechoslovakia 321; Hong Kong 60. 
Saudi Arabia 5,365; Iran 254. 


All from Saudi Arabia 
West Germany 107; Switzerland 60. 


Italy 1,329; Jordan 554. 

Iran 16, 510; Italy 39,200. 

Saudi Arabia 371, 969; United Arab Emir- 
ates 94,233. 

United Arab Emirates 300 ,466; Italy 
16,453. 

Jordan 398; India 30; ee 

Netherlands 42; Uni Kingdom 4; West 
Germany 1. 


Netherlands 180; Jordan 70. 
India 830; Italy 732; Netherlands 247. 


United Kingdom 188; Iran 40. 
United Kingdom 1 13; Netherlands 47; 
West Germany 34. 


Iran 774; Iraq 187. 

Iran 3,128; West Germany 480. 

Singapore 54,132; United Kingdom 33,612. 
West Germany 49; Hong Kong 19. 


Iran 100,103; India 22,415; Iraq 10,694. 
United Kingdom 5, 682; Italy 2, 280. 


Ancludes Kuwait's 1/2 share of imports of the Kuwait -Saudi Arabia Partitioned Zone. 


COMMODITY REVIEW 


METALS 


Kuwait did not report production of me- 


tals during 1980. Iron and steel products, 
mostly welded pipes, were produced by Ku- 
wait Metal Pipe Industry at its works in 
Safat. By yearend, the Aluminum Extru- 
sion Co. had not announced any decision to 
build a planned plant for the production of 


6,000 tons per year of aluminum products. 


NONMETALS 


Cement.—In the Kuwait-Saudi Arabia 
Partitioned Zone, construction continued on 
a 2-million-ton-per-year cement plant. Ku- 
wait Cement Co. held 45% interest in the 
venture, and the Saudi-Kuwait Cement Co. 
of Saudi Arabia held the remainder. Plans 
call for completion of construction in 1981. 
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Petroleum and Natural Gas.—Kuwait 
was among the major Organization of Petro- 
leum Exporting Countries producers of 
crude oil during 1980. However, Kuwait 
limited its crude oil output, with an aim to 
lowering the supply on a market that had 
more oil than the world needed. As all 
natural gas produced in Kuwait was asso- 
ciated gas, cuts in production of crude oil 
resulted in lower production of natural gas. 
This affected production of the new gas 
processing plant at Shuaiba, which operat- 
ed only two of the three existing production 
lines. 

In the oilfields, very few new develop- 
ments were reported. Activities were mostly 
limited to continuations of old projects like 
deep drilling to reach the deep Permian 
Khuff formation. At the beginning of 1980, 
two test wells, up to 20,000 feet, were being 
drilled in the Burgan Field, and one devel- 
opment well was being drilled in the Magwa 
Field. In addition, modest seismic work was 
conducted by Kuwait Oil Co. (KOC) offshore 
and onshore, and plans were made for 
extensive exploration in the northern and 
western parts of the country. Exploration 
was targeted for discovery of hydrocarbons, 
but hope was expressed that new discov- 
eries would be in the form of natural gas. A 
natural gasfield would make possible a cut 
in oil production without affecting oper- 
ation of the gas processing plant. For the 
domestic market, production of propane, 
butane, and other gas plant products was 
important in the past and should remain so 
because these gases are the principal source 
of energy consumed domestically. As only 
the 200,000-barrel-per-day Shuaiba refinery 
has modern technology in use, plans for 
modernization of the other two were drawn 
up during 1980. According to reports, the 
modernization contract for the Mina al 
Ahmadi refinery was awarded to the Japan 
Gasoline Corp. When completed, the refin- 
ery should have capacity of about 250,000 
barrels per day; the cost of modernization 
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should be between $500 million and $700 
million. The expansion and modernization 
of the refinery at Mina Abdullah reportedly 
should cost near $1.5 billion, increasing 
capacity to 250,000 barrels per day. When 
all programs for refineries are completed, 
Kuwait should have a refinery capacity of 
about 700,000 barrels per day and should be 
able to process almost one-half of its output 
of crude oil. The cuts in production resulted 
in drastic changes in Kuwait’s contracts 
with oil purchasers. Volumes of crude oil 
contracted by Gulf Oil Corp., British Petro- 
leum Corp., and Shell Oil Co. were slashed 
from 1.3 million to 850,000 barrels per day. 
Kuwait's oil industry administrative orga- 
nization was changed. The new KPC had 
four wholly-owned subsidiaries as follows: 
KOC operated facilities for production of 
natural gas and crude oil; Kuwait National 
Petroleum Co. operated refineries which 
managed local distribution of products and 
production of liquefied gas; Kuwait’s Oil 
Tankers Co. which was in charge of crude 
and products shipping; and Petrochemical 
Industries Co. which produced petrochemi- 
cals. In addition, KPC controlled 70% of the 
Kuwait International Petroleum Invest- 
ments Co. (KIPIC). KIPIC was also organiz- 
ed during 1980; the company’s capital was 
reported at $347 million. The company was 
authorized to undertake the following activ- 
ities outside Kuwait: To build petroleum 
refineries and sell products; to build petro- 
chemical plants, produce chemicals, and 
market them; to transport processed petro- 
leum and chemical products and to own 
means of transportation; to construct stor- 
age facilities for crude oil, products, and 
natural gas; to prepare studies for, and 
undertake construction of, pipeline net- 
works; and to manage projects related to 
the petroleum industry. The statute also 
permited KIPIC to acquire interests in or 
purchase companies similar to itself. 


1Physical scientist, Branch of Foreign Data. 
, values have been converted from 
Kuwait Dinars (KD) to U.S. dollars at the rate of 
KD1 = US$3.70. 


The Mineral Industry of 
Liberia 


By William F. Keyes? 


Confidence in the Liberian business com- 
munity was shattered in April by a coup 
which replaced the former Government 
with the People’s Redemption Council, dom- 
inated by the military. Imports fell off, new 
investment decisions were postponed, and 
the Government encountered a severe liqui- 
dity squeeze, causing it to request a general 
debt rescheduling under the Paris Club of 
industrial countries. The coup also led to 
the postponement of consideration by new 
investors, including major companies al- 
ready in the country, of construction of a 
steel mill, a new oil refinery, and several 


tree crop plantations. The investors’ uncer- 
tainty was more severly felt because the 
coup followed stagnant economic conditions 
in 1979. 

The iron ore industry dominated Liberia's 
gross domestic product (GDP) and exports, 
making Liberia greatly dependent on this 
one mineral. Production of about 20 million 
tons of iron ore annually is about 2% of the 
world total. 

Other mineral production in Liberia in- 
cluded essentially small worker output of 
alluvial diamonds and gold, plus a cement 
clinker grinding plant in Monrovia. 


PRODUCTION AND TRADE 


Production of minerals in Liberia in 1980, 
and for the previous 4 years, is given in 
table 1. 

Value of Liberian minerals exports for 


1979, was as follows: iron ore $310 million; 
diamonds $39.1 million; and gold $377 mil- 
lion. 


Table 1.—Liberia: Production of mineral commodities! 


Commodity? and unit of measure 1976 1977 1978 1979 1980* 
Cement, hydraulic____ thousand metric tons. *100 *100 132 145 140 
Diamond: 
Gem thousand carats. = 163 163 128 170 170 
Industrial __ ~~~ l! do 162 163 180 132 130 
Total ncc AAA do- 825 326 308 302 800 
Gold. An troy ounces. _ NA NA NA 1,086 1,000 
Iron ore thousand metric tons 120, 530 117, 660 17,989 18,845 17,880 
Petroleum refinery products 
Gasoline tho Gaand 42-gallon barrels_ _ 326 a 112 541 500 
Jet fuel SOC UP EN eee A OO CoE Ps do____ 258 Res 45 252 250 
Kerosine. - - --------------—- do T9 aen 24 68 60 
Distillate fuel . Se do— 1.309 NA 166 800 1. 000 
See footnotes at end of table. 


619 


620 


MINERALS YEARBOOK, 1980 


Table 1.—Liberia: Production of mineral commodities! —Continued 


Commodity? and unit of measure 1976 1977 1978 1979 1980 
Petroleum refinery products —Continued 
Residual fuel oil 
thousand 42-gallon barrels. . 1,498 EN 311 1,842 1,800 
OU eee Eee ene eeu ei do- 21 . 18 44 40 
Refinery fuel and losses do— 208 ER 71 261 
» E ee at do... 3,699 NA 753 3,808 3,900 
“Estimated. Preliminary. Revised. NA Not available. 


1Table includes data available through July 10, 1981. 


2In addition to the commodities listed, a variety of crude construction materials (clays, stone, and sand and gravel) were 
produced, but available information is inadequate to make reliable estimates of output levels. 


COMMODITY REVIEW 


METALS 


Gold.—Liberian gold production in 1979 
was reported during 1980 as 1,086 troy 
ounces, all produced by small surface min- 
ers. 

Bruce J. Clayman Associates, which had 
conducted a detailed exploration of its con- 
cession area in 1978 and 1979, indicated 
that it might commence commercial pro- 
duction in 1980. The group found placer 
gold along the common boundary of Grand 
Gedeh and Maryland Counties and along 
the course of the Kana and Dabawolo 
Creeks in southeastern Liberia. 

The Ministry of Lands and Mines launch- 
ed a campaign aimed at promoting the 
mining of gold in Liberia. It was reported 
that there were many gold deposits across 
the country that could be worked econom- 
ically by small miners, and with the in- 
crease in the price of gold these could 
contribute significantly toward helping the 
Liberian economy. The Ministry was to help 
by providing tools and equipment and by 
teaching simple methods of gold mining. 
Several suitable major areas were named, 
located in Cape Mount, Lofa, Bong, Grand 
Gedeh, and Sinoe Counties. 

Iron Ore.—The iron ore industry contin- 
ued to dominate Liberia’s GDP and exports, 
and the country was uncomfortably depend- 
ent on this one commodity. The continued 
slump in the world steel industry in 1979 
and 1980 left the demand for, and price of, 
iron ore only slightly above 1978 levels; iron 
ore consequently accounted for only about 
54% of export revenue in 1979 compared 
with 71% in 1976, the last strong year for 
the industry. The Liberian Finance Minis- 
ter reported that iron ore producers show- 
ed a $50 million total deficit in 1979, of 
which the major producer Liberian-Ameri- 
can Swedish Minerals Co. (LAMCO) suffer- 
ed a loss of $26 million. It was feared that 


revenues would remain low in 1980 and 
1981, and Liberian Ggyernment support 
would be required to keep the mines operat- 
ing through that period. 

Three large companies produced iron ore 
in Liberia in 1980. All three were hard hit 
during 1980 by the world steel crisis and by 
inflation, which raised their operating costs 
significantly. The largest company was 
LAMCO Joint Venture (LJV) and its operat- 
ing arm, LJV Operating Co., which pro- 
duced about 10 million tons annually of 
beneficated products. LJV was controlled 
75% by LAMCO which, in turn, was an 
equal partnership of Liberian Iron Ore Ltd. 
(LIO) and the Liberian Government; 25% of 
LJV was owned by Liberia Bethlehem Iron 
Mines Co. (Libeth). The largest participant 
in LIO is the Swedish mining company, 
Granges AB, which is the operator; Libeth 
is a subsidiary of Bethlehem Steel Co. of the 
United States. LAMCO early in the year 
obtained Government approval to layoff 
over 700 of its 4,800 workers on the condi- 
tion that the layoffs apply equally to Liber- 
ians and ‘expatriates (an earlier Liberiani- 
zation decree had required LAMCO to re- 
duce its expatriate staff of 523 by 70% by 
1983). 

LAMCO decided to open new resources at 
Tokadeh, near the major mine Mount Nim- 
ba (in northeastern Liberia on the Guinea 
and Ivory Coast borders), to exploitation by 
early 1981, at an estimated cost of $7.5 
million. Tokadeh had yielded about 6.2 
million tons of iron ore between 1973 and 
1977, and smaller quantities since. The new 
reserves in the area, with 40% to 55% iron 
content, would require beneficiation; the 
ore would ultimately replace Mount Nimba 
ore, which contains 65% iron, but which 
was expected to be exhausted by 1986. 

The second largest iron ore mining com- 
pany was Bong Mining Co. (BMC). BMC, 
which produced about 7 million tons annu- 
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ally of finished products (concentrates and 
pellets) at its open pit mine in the Saladea 
district, north of Monrovia, was owned half 
by the Liberian Government and half by 
German steel companies through Explora- 
tion und Bergbau GmbH (33.75%) and the 
Italian steel company Finsider Internation- 
al S.S. (16.25%). BMC continued drilling to 
establish further ore reserves, and it ex- 
pected to complete its program at Bong 
Peak by early 1981. A preliminary calcula- 
tion showed 134 million tons of iron ore at 
Bong Peak, in addition to the 215 million 
tons already known at the main Bong Mines 
area. 

The third iron ore producer was National 
Iron Ore Co. Ltd. (NIOC). Its Mano Mines 
operation at Kakata, northeastern Liberia, 
was still experiencing grave financial and 
technical problems. NIOC was owned by the 
Liberian Government (50%), and the other 
half was owned by private, largely Liberian, 
investors. NIOC’s production (or shipments) 
was only about 1.6 million tons in 1980, and 
future operations were dependent on the 
outcome of discussions (in progress at year- 
end) with the World Bank and other len- 
ding institutions. 

The Mifergui iron ore project in Guinea 
was predicated upon the use of LAMCO’s 
railroad from Nimba to the Port of Buchan- 
an. The LAMCO management was how- 
ever concerned about taking on this added 
responsibility and also permitting the use of 
its facilities at Buchanan. A decision by the 
Liberian Government was awaited. 

Investigations in the Wologisi concession 
were suspended after the April coup by the 
Liberian Iron & Steel Corp., 51% owned by 
the U.S.-controlled Liberian International 
American Corp. (LIAC). A group of Japa- 
nese steel companies, led by Kawasaki Steel 
Corp., had an option to acquire LIAC’s 
share. 

Manganese.—The Geological Survey of 
Liberia commenced a preliminary investi- 
gation of the manganese deposits at Mount 
Dorthrow, Grand Gedeh County, in eastern 
Liberia. 


NONMETALS 


Barite.—An exploration program was 
carried out by the Senwein Mining Corp. on 
the barite deposits in Monserrado, Bong, 
and Grand Bassa Counties of the Gibi Min- 
ing Agency (district), northeast of Monro- 
via. Three field parties identified previously 
reported outcrops and located three addi- 
tional ones. It was hoped to bring in mining 
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equipment during 1980, in view of the 
favorable market for barite in the world 
petroleum industry. Fuel costs were, how- 
ever, a mounting concern. 

Cement.—The capacity of the clinker 
grinding plant on Bushrod Island, Monro- 
via, was expected to be doubled from its 
current capacity of over 100,000 tons. The 
plant grinds only imported clinker. 

Diamond.—The Ministry of Lands and 
Mines began surveying some 1,970 acres of 
diamond-bearing land, along the banks of 
the Lofa River in Grand Cape Mount Coun- 
ty. The area was formerly held by the 
Globex Minerals Co., which had lost the 
concession by default. It was intended to 
grant the demarcated area to about 79 
small miners. At the beginning of 1980, 
there were 1,201 prospecting licenses and 
1,164 mining licenses for alluvial diamonds 
in force in Liberia. 

Weasua Mining and Development Corp. 
applied for and was granted a concession in 
1979, with the exclusive right to produce 
gold and diamonds, with associated miner- 
als. The concession area, of approximately 
230 square miles, was located in Grand 
Cape Mount County. 

Delta Engineers (Liberia) Inc. was en- 
gaged in exploration activities, under terms 
of the contract granted in 1978, on a dia- 
mantiferous gravel area in Grand Cape 
Mount County. Twenty-two Liberians and 
four expatriates were employed. 

Phosphate Rock.—The U.S. Geological 
Survey published a report? of a deposit of 
high-grade phosphate rock near Bambuta, 
70 kilometers north of Monrovia and 25 
kilometers east of the Bomi Hills iron mine, 
which holds 1.0 million tons containing 
about 32% PO, or 1.5 million tons contain- 
ing 28% P.O;; additional tonnages may be 
available. The ore may be suitable for deter- 
gents, medicines, and other products; it 
contains iron and alumina and would have 
to be mixed with lime to serve as a ferti- 
lizer. 


MINERAL FUELS 


Petroleum.—Bidding documents were 
prepared for a 2,500-kilometer offshore seis- 
mic survey and were to be available after 
midyear. A loan from the International 
Bank for Reconstruction and Development 
(IBRD) was applied for as a continuation of 
the $5 million IBRD-financed analysis of 
existing offshore, seismic and test, well 
data. 

The refinery of the Liberian Petroleum 
Refining Co. at Monrovia operated below its 
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designed 15,000-barrel-per-day capacity. 
This was because of disruptions and finan- 
cial problems resulting from the political 
coup in April, and disagreement between 
Liberian Government officials and the Lum- 
mus Co. of the United States, which had a 
management contract due to expire about 
1983. 

Uranium.—Coastal Liberia Uranium En- 
terprises Inc. was conducting an investiga- 
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tion of about 29 radioactive anomalies, in- 
cluding three geologic field crews working 
for approximately 6 months. Projected ex- 
ploration costs through March 1980 were 
estimated at $4.5 million. 


1Supervisory physical scientist, Branch of Foreign Data. 

?Rosenblum, S. and S.P. Srivastava. The Bambuta Phos- 
phate Deposit, Liberia, A Reconnaissance Report. U.S. 
Geol. Survey Bull. 1480, 1979, 26 pp. 


The Mineral Industry of Libya 


By Roman V. Sondermayer! 


Libya remained basically a country with 
a one-commodity economy during 1980. Pro- 
duction of crude oil and natural gas was by 
far the most important economic activity. 
More than half of the gross national prod- 
uct (GNP) was generated by the petroleum 
and natural gas sector of the economy. 
Although production of crude oil during the 
year was the lowest since 1975 and exports 
of crude in 1980 dropped by 13.7%, when 
compared with exports in 1979, a price 
increase of about 35% kept the foreign 
trade balance in the black and increased 
foreign exchange reserves. To postpone the 
harsh economic consequences of ultimately 
running out of petroleum, the Government 
took a number of measures. One was to cut 
back oil production with increases of prices 
up to the maximum permitted by Organiza- 
tion of Petroleum Exporting Countries 
(OPEC) and to intensify exploration. The 


second was to prepare a comprehensive 5- 
year plan for 1980-85 aiming at reducing 
dependence on oil and gas by increasing 
industrial and agricultural production and 
by expanding the country's infrastructure. 
The 5-year plan was part of the comprehen- 
sive "Transformation Plan," which aimed 
to convert Libya to a welfare state largely 
independent of oil by the year 2000. 

The major events related to the mineral 
industry of Libya were as follows: Planning 
for construction of an integrated steel 
works and development of an iron ore mine; 
completion of a petrochemical plant at Abu 
Kamash; construction of a petroleum refin- 
ery and a petrochemical plant at Ras Lanuf; 
cutting back all oil production allowables by 
more than 16.596; and planning installation 
of the first offshore production platform in 
the country by Azienda Generale Italiani 
Petroli S.p.A. (AGIP). 


PRODUCTION AND TRADE 


The only mineral-related activities in pri- 
vate hands were those producing oil and 
gas. Almost all other private mineral com- 
panies have been nationalized. The recent 


trends in production of minerals in Libya 
are shown in table 1. 

Libya's trade balance improved in 1980 
because of higher prices charged for oil. 
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Table 1.—Libya: Production of mineral commodities! 
Commodity? and unit of measure 1976 1977 1978 1979” 1980° 
Cement, hydraulic - thousand metric tons 1,500 2,500 3,200 2,721 2,800 
Gas, natural: 
ross___§__________ million cubic feet_ ™633,789 786,573 149,514 828,831 720,000 
Marketed _________________ do- 168,602 178,373 180,845 239,609 260,000 
Gypsum - --------- thousand metric tons_ _ 60 290 180 181 180 
Iron and steel: Crude steel? _____ metric tons 10,000 10,000 10,000 10,000 10,000 
Line thousand metric tons. 325 1300 220 225 230 
Nitrogen: N content of ammonia®__ metric tons ore ie 80,000 T133,000 150,000 
Petroleum 
Crude thousand 42-gallon barrels. _ 707, 336 753,129 720, 875 753,980 *654,405 
Refinery products 
Gasolinaeas _ do- 2,372 2,409 3,189 4,380 4,300 
Kerosine and jet fuel do 2,701 9,672 6,330 5,110 5,100 
Distillate fuel oll do____ 6,460 9,016 11,936 11,315 11,300 
Residual fuel oili do- 6,935 13,067 17,298 16,060 6,000 
]ê?⁵ði mt. v ies do— 146 219 3,759 6,570 6,500 
Refinery fuel and losses do... 147 1,387 1,649 1,825 1,800 
Total tos do... 18,761 85,110 44,161 45,260 45,000 
Sal, a oe usen tx thousand metric tons. - 10 10 15 10 10 
Sulfur, byproduct of petroleum and natural gas* 
metric tons. _ 716,000 717,000 719,000 20,000 22,000 


*Estimated. Preliminary. "Revised. 

1Table includes data available through Aug. 3, 1981. 

zn addition to the commodities listed, a variet 
tile) is produced, but available information is inadi 


of construction materials (sand and gravel, crushed stone, brick, and 
equate to make reliable estimates of output levels. Natural gas liquids 


are also produced but are blended with crude petroleum and are reported as part of that total. 


3Series revised to exclude gas reinjected into reservoirs. 
“Reported figure. 


COMMODITY REVIEW 


METALS 


Iron and Steel.—During 1980, prelimi- 
nary planning for development of an iron 
ore mine in the Wadi Shati Valley and 
construction of an integrated iron and steel 
works at Misurata on the Mediterranean 
coast were underway. 

The Misurata plant was to be based on 
the Wadi Shati Valley iron deposit in west- 
ern Libya, about 770 kilometers south of 
Misurata. A railway line will have to be 
constructed before mining can start. 

The iron ore deposit follows the Wadi 
Shati Valley, a depression about 200 kilo- 
meters long and 20 kilometers wide. The ore 
is a sedimentary minette type of Jurassic 
age, and the formation dips gently from 
north to south. A magnetite central body is 
overlain and underlain by siderite and limo- 
nite. The principal gangue mineral is chlo- 
rite. 

Reserves of magnetite were estimated at 
420 million tons at a cutoff-grade of 47.5% 
Fe. At a 45.3% Fe cutoff-grade, reserves of 
nonmagnetic ores were reported at an addi- 
tional 375 million tons. 

The following tabulation shows the aver- 
age composition of Wadi Shati Valley iron 


ore, as reported during 1980, in percent: 


Percent 
Fe SiO CaO AIO P 
Magnetic 47.5 4.5 2.2 4.10 0.90 
Others 45.3 3.5 2.8 3.15 85 


The mine at Wadi Shati was planned for 
an output of 10 million tons of ore per year, 
probably by opencast nonselective mining 
methods. The ore will be trucked. to the 
nearby site of a primary crusher where, in 
two stages, the ore will be reduced to 80 
millimeters. Crushed ore will be transport- 
ed from a storage area to Misurata by a 
standard gage railway, to be completed by 
1986. 

The mine site will have to have all an- 
cillary facilities needed for operation of a 
mine in a remote area. The total labor force 
of about 5,000 persons will be housed in a 
small mining town planned near the mine. 
Reportedly most of the labor force will come 
from Chad, Niger, Tunisia, and Sudan. 


NONMETALS 


p only significant nonmetal produced 
ibya was cement. Five cement plants 
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with a total capacity of 5 million tons per 
year were in operation during 1980. Nation- 
al Cement Co., with two plants near Homs, 
and Libyan Cement Co., with two plants 
near Benghazi, had an annual capacity of 2 
million tons of cement each. The country 
was well supplied with raw materials for 
cement production, and cement companies 
produced most of the raw materials they 
consumed. Gypsum was produced south of 
Tripoli and east of Benghazi and Suk el 
Khamis. Salt from seawater was produced 
from several small plants along the coast. 
In addition, two larger salt-producing 
plants, one near Tripoli (22,000 cubic meters 
of brine per day) and another near Tobruk 
(24,000 cubic meters per day) were in oper- 
ation. In addition to salt from seawater, 
large salt beds near Abu Kamash provide 
ample raw materials for salt production 
used in the Abu Kamash chemical plant. 


MINERAL FUELS 


Petroleum and Natural Gas.—During 
1980, the petroleum and natural gas sector 
of the Libyan economy continued to slow 
down as a result of Government decisions. 
Implementation of a new program encour- 
aging foreign oil companies to invest more 
in the oil and gas industry of the country in 
exchange for crude oil export rights was 
under way. Reportedly certain oil compa- 
nies, not considered adequately active in 
investing in development of the Libyan oil 
and gas industry, had their contracts termi- 
nated or oil export quotas lowered. Some 13 
new production-sharing exploration con- 
tracts were thus concluded with the operat- 
ing companies, which agreed to invest about 
US$1 billion over 5 years in the country’s 
petroleum industry. In these contracts, the 
share of the Libyan Government in future 
production was determined by the poten- 
tial, as follows: 


Oil and gas Share in future 
producing potential production 
Good 85% Government - 15% oil com- 
pany 
Medium 81% Government - 19% oil com- 


pany 
75% Government - 25% oil com- 
pany 


In early 1980, the Government informed 
the oi] companies in Libya of a reduction in 
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allowable production rates as follows, in 


thousand barrels per day: 
Before After t 
Operator Apr. 1, Apr. 1. vo umg per- 
1980 1980 cent) 
Oasis Group 750 630 120 16.0 
National Oil 
Corp. (Govern- 
ment of Libya) 560 540 20 3.6 
Occidental 300 190 110 36.7 
AGIP _____~- 200 160 40 20.0 
. 185 135 27.0 
Mobil 90 81 9 10.0 
Elf-Aquitane _ _ 14 10 4 28.6 
Wintershall 4 4 mM is 
Total 2,103 1.750 353 16.8 


Reasons for cutbacks were reportedly 
technical in nature. The notice did not 
specify field-by-field or well-by-well allow- 
ables as in the past. . 

Information on petroleum and natural 
gas exploration in Libya was fragmentary 
during 1980. It is estimated that about 12 to 
15 drilling rigs drilled between 35 and 45 
wells; apparently completed were 15 to 20 
wells, and the total of meters drilled was 
between 80,000 and 100,000. Two offshore 
wells drilled by AGIP had oil and gas. 
Onshore AGIP announced discovery of oil 
in west Libya. Mobil had a discovery in the 
west Sirte Basin and one in the eastern part 
of the basin. Oasis reported two oil discov- 
eries but details were not readily available, 
and Occidental made three discoveries in 
the Focha Dolomite in southwest Sirte. 

Most of the development drilling was 
conducted in the Messla, Sarir, Aswad Sa- 
bah, and Zela Fields and Mobil started 
development of the Ghani Field in west 
Libya. In addition, AGIP was planning to 
install a production platform for 30 wells in 
the Gulf of Gabes, which will be the first 
offshore production facility in the country. 

Nippon Kokan Kaisha and Marubeni 
Corp. of Japan received an order from 
Arabian Gulf Exploration Co. to lay 611 
kilometers of 42-inch-diameter pipe. The 
new system will link the Misla Oilfields in 
the southeast with Ras Lanuf on the Medi- 
terranean coast, where a new 220,000- 
barrel-per-day petroleum refinery and a 
petrochemical plant to be completed in 1984 
were under construction. 

The refinery, being built by Snamprogetti 
of Italy, and a 300,000-ton-per-day ethylene 
plant, being built by Stone & Webster, 
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comprise phase one of the Ras Lanuf proj- 
ect, which was about 20% to 25% completed 
by yearend 1980. Phase two of the project 
includes construction of a 50,000-ton-per- 
year ethylene glycol plant, a 50,000-ton-per- 
year butadiene plant, a 68,000-ton-per-year 
polypropylene installation, a 50,000-ton-per- 
year low-density polyethylene facility, and a 
50,000-ton-per-year high-density polyethyl- 
ene facility. Total cost of the project was 
reported at US$3 billion, of which US$1 
billion was for the construction of the petro- 
leum refinery. 
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During the celebration marking the 11th 
anniversary of Libya’s “First September 
Revolution,’ a new petrochemical complex 
at Abu Kamash near the Tunisian border 
went onstream. The plant has an annual 
capacity of 60,000 tons of polyvinyl chloride, 
50,000 tons of caustic soda, and 8,000 of 
hydrochloric acid. Total cost of the complex 
was reported at US$500 million, and Salz- 
gitter Industriebau GmbH of the Federal 
Republic of Germany was the principal 
contractor. 


! Physical scientist, Branch of Foreign Data. 


The Mineral Industry of 
Madagascar 


By Suzann C. Ambrosio! 


Madagascar's mineral industry was a mi- 
nor contributor to the 1980 gross domestic 
product (GDP), estimated at $2.4 billion in 
constant 1976 prices. The mineral industry, 
however, continued to provide an important 
source of foreign exchange during 1980. 
Chromite and graphite comprised approx- 
imately 90% of Madagascar’s mineral 
trade. Other important minerals produced 
and exported included semiprecious, orna- 
mental, and industrial stones. The value of 
mineral exports declined in 1979 to approx- 
imately $12 million and remained relatively 
low in 1980. Madagascar was the sole world 
producer of phlogopite mica, and remained 
an important supplier of U.S. mica and 
natural graphite during the year. 

The Malagasy national economy, as 
measured by GDP, continued to grow at an 
annual rate of nearly 10%, in constant 1976 
dollars. Large capital expenditures con- 
tinued to be made for economic develop- 
ment. Investments for plant and equipment 
increased 17% between 1979 and 1980, 
reaching $190 million? by yearend 1980. The 
money supply grew at a rate of 23.2% in 
1979 and 6.5% in 1980. Inflation was run- 
ning at 16% annually in February 1980. 

The Malagasy Government controlled 
over 75% of the national economy, over 
90% of the exports, and 6% of the imports 
by yearend 1980. The Government was 
approaching $320 million in deficit financ- 
ing by yearend 1980, and the Central Bank 
was estimated to show a deficit of nearly 
$640 million. Increased foreign borrowings 
and trade deficits have contributed to the 
relatively high ratio of debt service to ex- 
port revenues (between 25% and 30% dur- 
ing 1980). The 1980 balance of trade was 
adversely affected by increased crude oil 
import bills and a decline in agricultural 


exports. The petroleum bill was reported to 
have tripled in 4 years, and drought condi- 
tions resulted in poor agricultural produc- 
tion. Imports increased approximately 20% 
in value in 1980, and restrictive controls 
continued to favor goods earmarked for 
development projects. 

Ambitious plans have been outlined by 
the Minister of Economy to progressively 
develop the country’s natural resources 
with a concurrent emphasis on import sub- 
stitution. Agriculture, education, and other 
infrastructural support projects have con- 
sistently received the most favorable budget 
allocations. New mineral industry plans 
have focused on developing steel and ex- 
panding cement production. In addition, 
expansion of the nation’s large chromite 
reserves and exploitation of the extensive 
iron, nickel, and coal deposits have received 
priority development status. 

The future of Madagascar’s mineral in- 
dustry depends on the development of rela- 
tively inexpensive energy resources. The 
Andekaleka 116-megawatt hydroelectric 
plant under construction during 1980 was 
expected to be operational by yearend 1982. 
Construction was assigned to the Malagasy 
Electric and Water Co., with assistance 
from a Canadian engineering consulting 
firm. The first stage included setting up two 
29-megawatt turboalternator units, and was 
estimated to cost $142 million. Madagascar 
was expected to finance approximately 10% 
of the cost, while various international and 
bilateral assistance programs were expected 
to provide the balance. By yearend 1980, 
over one-half of the civil engineering work 
was estimated to have been completed. 

Exploration projects for petroleum, tar 
sands, and bituminous shale were delineat- 
ed and investigations were conducted. Bids 
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for hydrocarbon exploration projects were 
submitted, and negotiations were under 
way in 1980. Law 80-001, the Madagascar 
Petroleum Code, was promulgated on June 
6, 1980. The legislation covered mining 
titles, pipeline transportation, ocean hydro- 
carbons, the financial system, and all the 
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rights and infractions associated with explo- 
ration, prospection, research, exploitation, 
and transportation of hydrocarbons. The 
code insured the country’s control of the 
exploration and exploitation of its hydrocar- 
bons by outlining the parameters of foreign 
participation. 


PRODUCTION AND TRADE 


Chromite, graphite, and mica continued 
to be the most important mineral commodi- 
ties produced and exported in Madagascar 
during 1980. The mineral trade balance 
continued to worsen despite an overall in- 
crease in the total production of mined 
materials and metals products. Major min- 
eral imports continued to be comprised of 
crude oil, metals, and cement. 

Chromite outperformed other commodi- 
ties in the mineral industry during the 
year. Production increased by approximate- 
ly 40%, recovering from a 5-year low re- 
ported in 1979. Exports were estimated to 
decline, however, because of transportation 
and marketing difficulties. Chromite con- 
tributed approximately 50% of total miner- 
al exports (excluding mineral fuels) and 
approximately 2% of total commodity ex- 
ports between 1970 and 1975. Subsequent 
declines in production and trade have re- 
sulted in part from softened world demand 
for steel products, and the lack of chromite 
processing facilities in Madagascar. Approx- 
imately 40,000 tons of chromium ore, 
grading 40% to 46%, was exported to the 
United States in 1980. 

Malagasy graphite production hit a 5- 
year low in 1980. Graphite was surface 
mined along the weathered parts of the 
deposits. Poor meteorological conditions 
and equipment failures were primarily re- 
sponsible for declines in production and 
trade. Malagasy exports of crystalline 
graphite to the United States decreased 
40% from 1979 to 1980, and comprised 57% 


of U.S. imports in 1979 and 28% in 1980. 
The world market for natural crystalline 
flake graphite continued to exhibit strong 
demand and short supplies during the year. 

Madagascar’s 1980 phlogopite mica pro- 
duction increased by 48%, and export 
growth exceeded 100% of the levels report- 
ed in 1979. Approximately 15% of Malaga- 
sys mica production was classified as phlog- 
opite splittings, and the majority of the 
remainder was classified as phlogopite 
sheet mica. The U.S. percentage of Malaga- 
sy mica imports declined from approximate- 
ly 4% in 1979 to less than 1% in 1980. This 
was in part because of the growing competi- 
tion from synthetic products and the vary- 
ing requirements of the General Services 
K strategic stockpile materi- 


The majority of Madagascar’s trade con- 
tinued to be with the European Communi- 
ties (EC). France had the largest market 
share of Madagascar’s trade, and over 50% 
of Madagascar’s trade deficit with the EC 
was with France. Slight shifts in Madagas- 
car’s geographic trade distribution were 
evident since 1978. Africa’s share of Mada- 
gascan exports increased to 10%, and im- 
ports grew to 3%, along with increased 
trade volumes with China, Japan, and Can- 
ada. Algeria and Reunion became the prin- 
cipal African buyers, and Mozambique and 
the Ivory Coast became the principal Afri- 
can suppliers. Trade with the United States 
has substantially declined since 1978, pri- 
marily because of decreased purchases of 
coffee and vanilla. 
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Table 1.—Madagascar: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980P 
METALS 
Beryllium: Beryl concentrate, industrial grade, 
gross weight ______________________ 17 215 11 10 10 
Chromium: Chromite concentrate, gross weight 221,172 164,710 137,552 136,000 146,530 
Gold, mine output, metal content troy ounces_ _ 160 16 125 125 114 
NONMETALS 
Abrasives, natural: Garnet (industrial only) 
kilograms. _ 4,281 NA 10,500 5,000 $5,000 
Cement, hydraulic 14,000 52,229 66,044 10,000 60,050 
Clays: Kaolin.______________________ 25,397 2,152 2,596 1,899 2,858 
Feldspat kilograms_ _ e 1,093 *1,000 1,830 1, 800 
Gem and ornamental stones 
JJ;ö;5— ty ti NE do- 133, 806 147,200 98,400 7,514 14,381 
Amazonite ___________-_-_-_~- do- 2,103 2,8 1,459 1,3 
Amethyst: 
Gem- a 8 do— 4,700 26 31 10 
Geodes ___._____________ do... 1,475 NA NA 2,993 3,400 
Apatite (ornamental only)) do. ... 5 536 491 
Aragonie cn -—------------------- 121 1,366 770 1,120 969 
Bery os oe kilograms. — 3 1 1 5 om 
Calcite (ornamental l only) Mm c scs diu c cytes 2 T M 2 snes 
Celestine kilograms. _ 32,462 19,586 29,532 24,846 22,758 
itrine, gem --------------— 8 18 47 NA 7 8 
Cordier ite do... 4,500 49 3) 158 154 
Garnet 
Él ies Ba 6h do... 6 NA 9 5 
1,166 
Other ornamental do— 1,876 NA 616 1.251 
PPC · te Sete ELE do- 1.730 8.850 1,030 2,930 2,305 
Ou rie HOHER RUNUPVEE NE OHNE ee do- 7, 646 4,389 7,504 7,500 24,806 
uartz: 
Rose quartz _____________ _ do. ... 92,450 29,019 64,800 39,683 84,460 
Geodee s do- 600 NA m 950 57 
Other ornamental do- 1.516 547 3,515 1.299 21,649 
Rhodonite__________________ do- 3,335 Se ae 11,990 350 
Tourmaline: 
Gem. ane Re ee do- NA NA 1,563 734 | TT 
Other ornamental do- 68,000 NA 1.915 1.134 
Graphite, all grades 17, 412 15,727 16,625 14.242 12,252 
Mica, phlogopite: 
Block — ah nee eee ee ee eee ae cet See TES 7 NA NA 61 84 
Splittings and see! 62 1,498 1,566 1,106 1,647 
8999)» ote pt Sih 8 12 NA NA NA NA 
Toll ence x 81 NA NA NA NA 
Nickel, mine output metal content adn dot NA NA 100 
rtz, piezoelectri .- kilograms.. _ 89 115 200 52 167 
: LIDBIIBe ————— um ce ce ny OEE 27,300 26,000 30,000 30,000 $30,000 
tone: 
Calcite, industrial 3,215 46,915 303 1,973 *2,000 
Marble, cipoline ___________________ 29,700 12,000 2,136 4,017 470 
Quartz, metallurgical. _____~__________ 107 A NA NA NA 
Other: Bastnas ite kilograms _ 10 19,586 NA 22,313 23, 000 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products 
Gasoline thousand 42-gallon barrels. _ 920 826 796 478 500 
Kerosine and jet fuel! do... 482 425 365 275 e300 
Distillate fuel oi]. - ------------ do- 1,160 912 761 502 °500 
Residual fuel oil |... „ do— 554 1,419 1,128 1,151 $1,200 
ei do... 81 59 87 44 *50 
Refinery fuel and losses do_ ___ 1,123 404 428 r e335 2350 
rr ek ie Ee do... 4,320 4,045 3,560 2,785 $2,900 


“Estimated. Preliminary. ‘Revised. NA Not available. 

1Table includes data available through Sept. 16, 1981. 

zn addition to the commodities listed, opal and modest quantities of unlisted varieties of crude construction materials, 
(clays, stone, and sand and gravel) presumably are produced, but output is not reported and available information is 
ina equate to make reliable estimates of output levels. 

Less than 1/2 unit. 
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Table 2.—Madagascar: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1977 


Commodit 1976 1977 : 
i aes Other (principal) 
METALS 
Chromium: Chromite 117,414 116,232 -- Japan 66,281; France 41,851. 
Copper metal including alloys: 
wrought and scrap - -- ------- 87 e 
Semimanufactures.. ..... kilograms. — (3) 271 NA NA. 
Iron and steel metal, all forms 1 161 4 West Germany 76; Belgium- 
Luxembourg 31. 
Lead oxides and hydroxides _______~- 119 139 m" All to Mozambique. 
ae metal including alloys, all forms 25 uoc 
her: 
Ores and concentrates. |... 11 4 — Australia 2; Italy 2. 
Base metals including alloys, all forms 
kilograms - 272 10 NA NA. 
NONMETALS 
Abrasives, n. e. s.: Natural 1 4 NA Mainly to West Germany. 
Diamond, all grades carats_ _ 20,000 35,000 = All to Austria. 
Feldspar, leucite, nepheline e Ee 1 -— All to West Germany. 
Graphite, natural |... 1h 16,370 17,003 4,312 United yt dom 7,456; West Ger- 
many 
Mm and plaster _ _ _ — kilograms - E 80 NA NA. 
Aeris 845 2,045 25 Japan 919; Belgium-Luxembourg 715; 
Poland 200. 
Pigments, mineral: Natural kilograms_ _ 27 51 NA A. 
Precious and semiprecious stones, except 
diamond- ------------- do. ___ 489,292 252,602 969 Japan 99, 000 West Germany 91,551; 
rance 
Salt and brine 1,845 2,671 NA NA. 
Stone, sand and gra vel | 140 115 2) Mainly to West Germany. 
Sulfuric acid --- kilograms_ _ r150 537 NA NA. 
Other, crubdee _ do— 710 dd 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery 5 
Gasoline 42. gallon barrels_ _ 281,046 33,436 NA NA. 
Keros ine do— 121, 345 11.666 NA NA. 
Distillate fuel oil do— 172, 675 12,138 NA NA. 
Residual fuel oil do— 909,143 798,460 NA Spain 196,902; 7 188,973; 
Bermuda 174,00 
Lubricants_ __________- do_ __— 1 73 NA NA. 
Other: 
Liquefied petroleum gas- do— 5,660 12 NA NA. 
White spirit do— 396 s 
Bituminous mixtures. do—- xut 58 NA NA. 
"Revised. NA Not available. 
1Revised to zero. 
2Less than 1/2 unit. 
Table 3.—Madagascar: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1977 
Commodit 1976 1977 : 
á hee Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides 8 6 NA China, mainland 4; West Germany 1. 
Metal including alloys, all forms 896 882 () France 672; Greece 88. 
Arsenic oxides and acid... 2 4 2a China, mainland 2; France 2. 
Chromium oxides and hydroxides — _ . — — (3) 1 -- Mainly from West Germany. 
Cobalt oxides and hydroxides 
kil ANA 15 50 — All from France. ® 
Copper metal including alloys, all forms _ 3 87 (3) Mainly from France. 
Gold metal including alloys, unwrought 
and partly wrought _ _ _ troy ounces_ _ 1,190 15,111 eT All from France. 
Iron and steel metal: 
FTT kilograms_ _ r173 "eS 
Pig iron, ferroalloys, similar materials r39 17 _. Mainly from France. 
Steel, primary forms _ kilograms_ — 89 11 M All from France. 
Semimanufactures.... 123,964 39,699 151 France riu Japan 11,982; Mozam- 
ique 2, 


See footnotes at end of table. 
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Table 3.—Madagascar: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Oxides and hydroxides 
Metal including alloys, all forms 
Magnesium metal including alloys, all 


forms ____________ Klog rami: " 
Mee oxides |... _ 
5 76-pound flasks. — - 
N ickel x metal including aloye, all forms 
kilograms. . 


Phosphorus, elementaaall 
Platinum-group metals including alloys, 
unwrought and partly wrought 
troy ounces. . 
Silver metal including alloys, unwrought 
ao partly wrought _______ do- 
in: 
Oxides and hydroxides _ kilograms_ _ 
Metal including alloys, all form 
Titanium oxidees _ 
Uranium and thorium oxides including 
5 oxides |... kilograms_ _ 


"Oxides and hydroxides _________ 
Metal including alloys, all forms 


her: 
Ores and concentrates_ _ kilograms_ . 


Ver and hydroxides ________~_ 
Metalloidss kilograms.. .. 
Alkali, alkaline-earth, rare-earth 

metals do—— 
Pyrophoric alloys -- -------- 
Base metals including alloys, all 
formt oue 
NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, 
%)!” ee Se 
Dust and powder of precious and semi- 
precious stones kilograms. - 
Grinding and polishing wheels and 
stones — ß ee 
Asbestos cru lle 
Barite and wither ite 
Boron materials: 
Crude natural boratess 
Oxide and acid 
Cement, hydraulic - - -- - -—-----—--- 


Rar de and cay products: 
rude clays _-_____________~- 
Products including nonclay refractory 
Driek oea S aa 


Diamond, all grades . thousand carats_ _ 
Diatomite and other infusorial earths _ _ 
Fertilizer materials: 
Crude and manufactured: 
Nitrogenous 


Other including mixed. _ _ _ _ _ _ 
Ammoniak 
Graphite, natural kilograms- _ 
popeum and plasters ___________~- 


Magnesite __________________~- 
Mica, all forme 
Pigments, mineral, including processed 
iron oxidess 
Precious and semiprecious stones, ex- 
cluding diamond kilograms - 


See footnotes at end of table. 


1976 


14 


1977 


386 
13,407 


3 
10 


2,932 
11 


38,473 
132 
214 
803 
105 

17 


2,516 


18,678 


United 
States 


Sources, 1977 
Other (principal) 


France 6; Belgium-Luxembourg 2. 
Mainly from France. 


All from West Germany. 


France 1: West Germany 1. 
Mainly from West Germany. 


France 23; West Germany 5. 
Hungary 5; East Germany 2. 


France 193; West Germany 193. 
France 9,549. 
West Germany 2; France 1. 


France 7; Malaysia 2. 
France 15; Belgium-Luxembourg 14. 


All from West Germany. 
2 4; West Germany 2; U. S. S. R. 
Mainly from France. 


All from France. 
Mainly from France. 


France 1; West Germany 1. 


Mainly from United Kingdom. 
prance: 6; Austria 2; China, mainland 


i 6; Netherlands 


France 7; West Germany 6. 
Mainly from France. 


France 39; Italy 6; West Germany 3. 
Mainly from France. 


China, mainland 5. 

Mozambique 10, TS 900 10,074: 
North Korea 1 

All from aba 


West Germany 195; Japan 19. 
Sone 373; Italy 184; West Germany 


France 100; West Germany 5. 
France 7; Hong Kong 3. 


France 1,333; West Germany 813; 
Netherlands 

Norway 1,550; Belgium-Luxembourg 
372; etherlands 248. 

Be lgium-Luxembourg 3,351; France 


France 2,063; Netherlands 560. 
France 16; West Germany 2; Japan 2. 
All from West Germany. 
Mainly from France. 
i-r 1,092; Belgium-Luxembourg 
All from France. 

Do. 


France 27; West Germany 15. 


Mainly from France. 
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Table 3.—Madagascar: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1977 
Commodit 1976 1977 : 
x 9 Other (principal) 
NONMETALS —Continued 
Salt and brine___ ------------—-- 17 16 e" West Germany 10; France 5. 
Sodium and potassium compounds, n.e.s . 2,650 2,114 2 West Germany 1,960; France 599. 
Stone, sand and gravel: 
Dimension stone 5 7 sa All from Hong Kong. 
Gravel and crushed rock... 8 16 uw All from France. 
uar and quartzite s 15 "m Mainly from Hong Kong. 
nd excluding metal- bearing 9 1 Ba All from France. 
Sulfur: 
Elemental, all form 11 9 8 Mainly from France. 
Sulfur diox idee 2 a f 
Sulfuric acid, oleum _ - - -------- 165 144 M France 100; Netherlands 43. 
en steatite, soapstone, pyrophyllite .. _ 14 S Mainly from France. 
er: 
Guee 879 428 fogs All from France. 
Oxides, hydroxides, peroxides of stron- 
tium, magnesium, barium |... _ _ _ (1) 2 Em Mainly from West Germany. 
Bromine, iodine, fluorine 
kilograms. . 1411 477 _. West Germany 421; France 40. 
Building materials of asphalt, asbestos 
and fiber cements, and unfired 
nonmetals. |. |... 202 424 "M Mainly from France. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black and gas carbon: 
Carbon black 5 4 8 All from France. 
Gas carbon 212 2a 
Coal, all grades, including briquets _ .. - — 21,554 16,798 = Mainly from Mozambique. 
Coke and semicoke. ____________~- 103 110 MS All from France. 
Hydrogen, helium, rare gases . 1 3 pes Do. 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. .. 4,196 3,369 EUN Iraq 2,245; Qatar 760; United Arab 
Emirates 364. 
Refinery products: 
Gasoline? _ _ _42-gallon barrels . _ 121,733 62,841 __ [ran 44,510; Bahrain 16,935. 
Kerosine and jet fuel do- T474 26,830 1 oes 17,735; Bahrain 5,353; Iran 
Distillate fuel oll do_ ___ 13,172 48,305 ge Bahrain 39,708; Iran 6,355; Kuwait 
pub conte . do- 710,074 8,297 344 France 6,176; Italy 1,249. 
er: 
Liquefied petroleum gas 
do... r16 3,669 (7) Mainly from Singapore. 
Mineral jelly and wax 
8 726,138 40,449 _. Japan 29,240; Indonesia 7,714. 
Pitch and pitch coke_do_ _ _ _ 129 244 Paes All from France. 
Bitumen and other residues 
do- 18.695 62, 364 NA NA. 
Bituminous mixtures 
do- 26,735 718 EN Mainly from France. 
Unspecified do- F109 24,751 "T Do. 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 1108 107 Bi France 71; West Germany 35. 
TRevised. Not available. 
1Less than 1/2 unit. 
2Includes white spirit. 
COMMODITY REVIEW 
METALS tain 4 million tons of concentrates. The 
, Andriamena ores graded 4896 on the aver- 
Chromite.—Kraomita Malagasy con- age and were concentrated prior to ship- 


tinued to control the two operating chro- 
mite mines in Madagascar during 1980. The 
combined maximum production capacity of 
the mines were estimated at 215,000 tons 
per year. The Andriamena Mine was esti- 
mated to have an annual capacity of 175,000 
tons, and reserves were estimated to con- 


ment. The Befandriana Mine capacity was 
estimated at 40,000 tons per year, and 
identified resources were estimated at 
250,000 tons. The higher quality Befandria- 
na ores were fine and friable and did not 
require processing prior to exportation. 
Transportation inadequacies continued to 
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result in overall production efficiencies of 
less than 80% during the year. Approxi- 
mately 75% of the chromite produced in 
Madagascar found its way to international 
markets during 1980. Andriamena chromite 
production was trucked over a 90-kilometer 
asphalt road to a railhead at Morarano. The 
ore was then transferred to 30-ton capacity 
rail wagons to the port of Tamatave. The 
rail line was subject to washouts, derail- 
ments, and other problems. The Befandria- 
na ores were transported by truck to Narin- 
da Bay on the Northwest coast, loaded onto 
pontoon barges, and towed out to ships in 
the Bay. Both routes were limited by inade- 
quate storage and loading facilities, and the 
total transport costs were very high. 
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An experimental ferrochrome plant was 
expected to be set up in Andriamena, with 
financial backing from the European In- 
vestment Bank (EIB). If the pilot test were 
determined successful, a ferrochrome facili- 
ty would be designed and constructed at a 
60,000-ton-per-year capacity. The Andekale- 
ka hydroelectric plant, under construction 
during 1980, was expected to be the source 
for the energy-intensive processing plant. 

Iron Ore.—Field studies continued on the 
Soalala iron ore deposits during 1980. The 
deposits were estimated to contain 300 mil- 
lion tons of ore reserves, with iron content 
ranging from 25% to 60%. Details of the 
known iron-ore resources in Madagascar 
appear in table 4. 


Table 4.—Iron ore resources in Madagascar, 19801 


Deposit Location 
Ambatory-Analamy ... Moramanga _ 
Betioky cocer Rerum dede Betioky_ _ _ — 
VVV 
Marorangata-Ambatoloana_ _ _ _ _ _ Tananarive 
Soalala - ----------------- Kizomby 

Total oe ee Sy  . eee 


Iren Estimated 
Principal content eee 
Type of ore mineral (million pot nna 
tons) 
tons) 
Residual _ _ _ Goethite 
Lateritie— Hematite 46 38 
Residual _ _ _ Goethite _ _ _ 
Lateritic_._._ Hematite __ \ 24 30 
Magnitnaya _ Magnetite _ _ 40 70 
Lake Magnetite, 35 105 
Superior. Hematite. 
ke Magnetite, 25 8 
Superior Hematite. 
Lateritic — — — mn i 60 300 
%% E uate: EARS 551 


1 Mineral Raw Materials in Africa Iron Ore. Paper presented at the Regional Conference on the Development and 
Utilization of Mineral Resources in Africa, United Nations Economic Commission for Africa, Tanzania, Aug. 15, 1980, 


E/CN.14/Min.89/31, pp. 28-39. 
Source: United Nations Economic and Social Council. 


Feasibility studies conducted over a 2- 
year period were expected to include exten- 
sive drilling and metallurgical studies. In- 
vestigations were initiated by Madagascar’s 
Mining and Industrial Board and Italsider 
S.p.A. (Italy). The financing was handled 
through the European Development Fund, 
together with Italian and French bilateral 
assistance programs. A European consor- 
tium of steelmakers were reported to be 
interested in exploiting the Soalala depos- 
its. 

Other.—Bauxite deposits studied during 
the last decade estimated conditional re- 
sources of 70 million tons at Manantenina, 
grading 40% A1;0; and over 40 million tons 
at Marangaka, grading 38% A1.0s. The 
Government Geologic Service revealed that 
the bauxite was of the crystalline type and 


was of a high iron content. Softened world 
demand for this type of ore and large 
infrastructure costs associated with devel- 
opment of the deposits have inhibited ex- 
ploitation. 

Nickel ore deposits were identified in the 
Moramanga area of eastern Madagascar 
and were examined during 1980. North 
Korea and Madagascar signed an agree- 
ment to develop the resource at a projected 
rate of 150,000 tons per year. Plans were 
made to construct a refinery that would 
draw energy from the Andekaleka hydro- 
electric complex. 


NONMETALS 


Cement.—In 1980, Madagascar imported 
approximately 180,000 tons of cement out of 
the 245,000 tons required by domestic indus- 
tries. E. S. Cement d’Antsirabe planned to 
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construct facilities to makeup for the short- 
fall. The new projects being considered were 
a 580,000-ton-per-year cement plant at Ma- 
hajanga, a 115,000-ton-per-year plant at 
Ibity, and a 500,000- to 1,000,000-ton-per- 
year plant at Soalara-Toliara. 

Technical studies were completed and 
commerical agreements were made in 1980 
for the Mahajanga plant. The facility was 
expected to utilize coal from Sakoa, and 
substantial quantities of the product were 
expected to be exported to the Middle East. 
Investments worth approximately $95 mil- 
lion were expected to be shared by Spain, 
while the bulk of the financing was ex- 
pected to be furnished by an unnamed Arab 
country. The Soalara-Toliara cement plant 
was in the planning phase by yearend 1980. 

A cement facility was under construction 
at Antsirabe during 1980. The 115,000-ton- 
per-year plant was estimated to cost $4.5 
billion and was projected to be operational 
in 1982. A vertical kiln design was envision- 
ed, with future expansion capability pro- 
jected at 180,000 tons per year. 

Fertilizer Materials.—The Ze-Ren fertiliz- 
er project, a joint venture between Mada- 
gascar and N-Ren International (United 
States), entered the construction phase dur- 
ing 1980. The engineers and contractors 
were Dominion Bridge and N-Ren Interna- 
tional, and the Haldor Topsoe process was 
expected to be employed. The production of 
a total of 100,000 tons per year of ammonia 
and urea was expected, with a startup date 
of 1982. 

Graphite.—Madagascar's graphite depos- 
its occur in micaceous gneiss and schist and 
extended throughout the eastern half of the 
island. Resources were estimated to be very 
large, grading 3% to 10% graphite. About 
two-thirds of the conditional resources were 
classified as large flake and one-third was 
fine flake graphite. 

Total graphite production decreased by 
approximately 28% in 1980 to 12,000 tons. 
There were five major private producers of 
flake graphite by yearend 1980. The Gallois 
Mines, owned by Etablissements Gallois 
(France), produced slightly over one-half of 
the total output. The interest of Société 
Lyonnaise Agricole Miniére et Industrielle, 
one of the private producers of graphite, 
were taken over by a company owned by 
Sweden—Société Miniére de la Grande Ile. 
Approximately 2596 of the graphite pro- 
duced in 1980 was attributed to this compa- 
ny. Another independently owned and op- 
erated facility at the Sahanavo Mine 
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shut down operations during the second 
half of 1980. 

Mica.—The total output of mica increas- 
ed substantially during 1980. Mica exports 
doubled the levels reported in 1979 to ap- 
proximately 1,500 tons. Four mines located 
at Ampandrandava, Benato, Ambararata, 
and Sakamasy were producing mica during 
1980. Three private companies operated 
these productive mines in the southern 
part of Madagascar; Société Miniére de la 
Grande Ile, Société des Mines d'Ampand- 
randava (SMGI/SOMIDA group) and the 
Fils de Jenny Co. 


MINERAL FUELS 


Coal.—Madagascar’s known reserves of 
coal were estimated at 500 million tons in 
1980, of which approximately 60 million 
tons were classified as steaming-grade coal. 
Most of the reserves were located within the 
Sakoa deposit in southwest Madagascar. An 
easily accessible outcrop of the Sakoa re- 
serves were estimated to contain 40 million 
tons, and pilot exploitation was expected to 
begin sometime during 1981. 

Investigations of the coal deposits con- 
tinued throughout 1980 and focused on 
transportation and marketing aspects, as 
well as the project's overall energy and 
economic worth. A protocol was signed in 
1980 by a Yugoslav construction and indus- 
trial company to develop Madagascar’s coal 
mining. Specifics of the agreement were 
unknown by yearend 1980. The initial de- 
velopment of the Sakoa coal reserves, in- 
cluding necessary infrastructure, was pro- 
jected to be very large. The construction of a 
new port at Toliara and a railroad con- 
necting the deposit to the coast were under 
consideration. 

Petroleum.—Exploration of petroleum, 
indigenous tar sand, and bituminous shale 
deposits were undertaken by various inter- 
national organizations between 1964 and 
1975. After the 1975 nationalizations, the 
National Military Office for Strategic In- 
dustries (OMNIS) became responsible for 
hydrocarbon exploration and eventual ex- 
ploitation. The Malagasy Petroleum Co. was 
responsible for pricing and distributing im- 
ported petroleum supplies. Late in 1980, a 
new national hydrocarbons firm, AKORA- 
MA, was proposed. OMNIS was to remain 
the chief shareholder of the new organiza- 
tion. AKORAMA was expected to be the 
executive organ of the State, charged with 
research, exploitation, and transportation 
of hydrocarbons. 
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The Karoo sediments located in the west- 
ern part of the island, contain sizable re- 
sources of oil equivalents in the Morondava 
(southwest) and Majunga (northwest) Ba- 
sins. The Bemolanga tar sands, also called 
bituminous sandstones, and the Tsimiroro 
heavy oil deposits lie within the Morondava 
Basin. Bituminous sandstone reserves were 
estimated at 2 to 3 billion tons, and heavy 
oil reserves were estimated at 9 billion tons. 
The Bemolanga deposits were estimated to 
contain the equivalent of 27 billion barrels 
of oil in approximately 400 square kilome- 
ters. The total area of possible oil and gas 
extends approximately 200,000 square kilo- 
meters within the Morondava Basin and 
110,000 square kilometers within the Ma- 
junga Basin. The ratio of possible offshore 
to onshore deposits within the two basins 
were 67% and 57%, respectively, indicating 
that the majority of the combined possible 
oil-bearing sites were located onshore. 

The International Development Associa- 
tion of the World Bank granted $12.5 mil- 
lion in credit to support petroleum explora- 
tion efforts during 1980. The project provid- 
ed for consulting services in geological ex- 
ploration and law. Madagascar was ex- 
pected to contribute $2.1 million toward the 
cost of the project. The EIB loaned Mada- 
gascar $170 million in 1980 to exploit 3 
billion tons of the bituminous sandstone 
deposits. Approximately 17% of the deposit 
was determined to be extractable by open- 
cast mining, for the eventual annual pro- 
duction of 200,000 tons of synthetic petrole- 
um products. 
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The Klöckner Industrie Anlagen of Duis- 
burg (Federal Republic of Germany) con- 
ducted laboratory tests on the bituminous 
samples, utilizing the Lurgi conversion pro- 
cess. Results of the analyses were not made 
public by yearend 1980. OMNIS was plan- 
ning to operate a pilot plant in northwest 
Madagascar and undertake an intensive 
drilling program during 1981. The petrole- 
um refinery in Tamatave, which was rated 
at 9,670 barrels per day, continued to oper- . 
ate in 1980, and plans were made to con- 
struct another refinery at Tor Masina. De- 
tails of the pilot plant and new refinery 
were not available by yearend 1980. 

Uranium.—A cooperative agreement be- 
tween OMNIS, the United Nations Develop- 
ment Program and the International Atom- 
ic Energy Agency to evaluate uranium pros- 
pects over a 3-year period, made progress 
during the first full year of 1980. Metamor- 
phic and sedimentary formations were in- 
vestigated in the Fort Dauphine region, 
southern Madagascar, and in Antsirabe, 
south of the nation’s capital, Antananarivo. 
OMNIS concluded an agreeement with the 
Croation Construction and Industrial Com- 
plex (Yugoslavia) during 1980, to survey and 
exploit uranium deposits near Tolagnaro. 
Under the agreement, a group of Yugoslav- 
ian technicians and engineers were to con- 
duct field work in southern Madagascar. 


1Physical scientist, Branch of Foreign Data. 
ere n values have been converted from 
Malagasy francs G) to U.S. dollars at a rate of 
FMG211=US$1.00 in 1980. 
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The Mineral Industry of 
Malaysia 


By John C. Wu! 


The mining industry is and will continue 
to be an important sector of Malaysia’s 
economy. Although the mining sector (non- 
fuel) contributed only 5% to the gross do- 
mestic product (GDP) of Malaysia in 1979, 
mineral exports of tin alone amounted to 
US$1 billion, or 9.1% of Malaysia’s overall 
export earnings (US$11 billion) in 1979.? 
Other mineral exports of Malaysia were 
copper, bauxite, and byproduct minerals 
such as ilmenite, monazite, and zircon. Ma- 
laysia remained the world’s largest tin pro- 
ducer in 1980. Its production constituted 
over 35% of the world’s total tin supply. A 
joint-venture agreement between Malaysia 
Mining Corp. and the Selangor State Gov- 
ernment worth US$91 million was signed in 
1980 to develop the Kuala Langat deposit 
with an estimated tin reserve of 139,000 
tons. The project is expected to come on- 
stream in 1985, with an initial output of 
2,200 tons of tin concentrate per year, grad- 
ually increasing to 3,000 tons per year after 
1988. 

In the mineral fuel sector, Malaysian oil 
reserves are less significant by world stand- 
ards; however, Malaysia’s nonassociated 
natural gas reserves will become important 
to the world in the 1980’s. The newly 
discovered natural gasfield off the State of 
Trengganu, along the east coast of peninsu- 
lar Malaysia, is larger than the Bintulu 
Gasfield of Sarawak, where the gas reserves 
are estimated at 10 to 14 trillion cubic feet. 
Malaysia will become one of the world’s 
largest liquefied natural gas (LNG) produc- 
ers, when the US$1 billion Bintulu LNG 
plant comes onstream in 1983. 

Malaysia’s crude oil exports are currently 
the second largest commodity export earner 
after rubber. In 1979, crude oil export earn- 
ings were valued at US$1.8 billion, or 16.4% 


of Malaysia’s total export earnings. Output 
of crude oil rose 30% to 283,000 barrels per 
day in 1979 from 217,000 barrels per day in 
1978. However, the Government of Malay- 
sia, in an effort to conserve its oil reserves, 
in June 1980 began to enforce the National 
Petroleum Depletion Policy, which allowed 
Petronas, the State-owned oil and gas com- 
pany, to regulate the overall oil production 
to average 270,000 barrels per day in 1980, 
and to reduce production to 260,000 or 
250,000 barrels per day in later years. 

Malaysia’s GDP grew 8.3% in real terms 
between 1978 and 1979. A 7.7% real growth 
in Malaysia’s GDP was estimated for the 
1979-80 period. Malaysia’s real GDP in 1980 
was estimated at US$13.2 billion. This 
growth of Malaysia’s economy was sustain- 
ed largely by economic expansion in domes- 
tic demand and by favorable but weakening 
export earnings. Production in the agricul- 
ture, manufacturing, construction, and ser- 
vice sectors increased in 1980. Output in the 
mining sector, however, declined slightly as 
a result of lower production of tin and crude 
oil. Export earnings also slowed slightly 
owing to the lower level of economic activity 
of industrial countries, which in turn has 
weakened the overseas markets of some of 
Malaysia’s export commodities. The export 
earnings of tin and crude oil remained high 
because of higher prices for oil and raw 
materials. Malaysia’s imports of machinery, 
transport equipment, chemical commodi- 
ties, and manufactured goods continued to 
grow in 1980. The higher gross imports were 
stimulated by the strong expansion in do- 
mestic demand for the intermediate goods. 
The overall balance of trade in 1980 was 
estimated as a favorable trade surplus of 
US$3.1 billion, only slightly lower than that 
of 1979. 
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In formulating a national mineral policy 
to encourage mineral exploration, a new 
National Mining Code was introduced by 
the Government to streamline procedures 
and policies related mainly to land use. The 
code was comprised of two acts: A National 
Mining Act, covering the issue of mining 


rights; and a Mines Control Act, regulating 
the mining operations. However, the joint 
Federal-State National Land Council re- 
portedly has rejected the draft National 
Mining Code. The opposition came mainly 
from the State governments, which insist on 
preserving their rights over mining lands. 


PRODUCTION 


In 1980, most of Malaysia’s mineral pro- 
duction declined except copper, bauxite, and 
clay. Crude oil production estimated for 
1980 was 100.4 million barrels at an average 
of 275,000 barrels per day compared with 
283,000 barrels per day in 1979. This was 
owing to the production cutback mandated 
by the National Petroleum Depletion Policy 
to conserve Malaysia’s limited oil reserves. 
The tin-in-concentrates produced during the 
first 9 months of 1980 totaled 46,229 tons, a 
decrease of 2.2% from 47,289 tons produced 
during the same period of 1979. The lower 
level of tin output reflected the declining 
grade of existing ore bodies. Despite the 
favorable prices of tin, Malaysia’s tin min- 
ers were unable to boost their production in 
1980, because of the higher cost of produc- 


tion, especially the energy costs. Iron ore 
production in the first 9 months of 1980 
declined 3.2% compared with output in the 
comparable period of 1979, from 258,664 
tons to 250,452 tons. Copper concentrate 
production for the first 9 months, however, 
registered a 6.2% gain from 79,441 tons in 
1979 to 84,336 tons in 1980. The only signifi- 
cant gain in the mining sector for 1980 was 
in bauxite mine production, which was 
700,514 tons during the first 9 months of 
1980 compared with 249,522 tons during the 
same period of 1979. This spectacular in- 
crease was due to the opening of an addi- 
tional mine in Johore. Malaysia’s china clay 
production increased 45.2%, from 24,891 
tons for the first 9 months of 1979 to 36,134 
tons for 1980. 


Table 1.—Malaysia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980P 


METALS 


Aluminum: Bauxite, gross weight 
thousand tons 
Antimony, mine output, metal content (Sarawak) _ 
Columbium and tantalum concentrate, gross 
Nl cuan t e LL 
Copper, mine output, metal content (Sabah)? 3_ _ _ 


Gold, mine output, metal content: 


660 616 615 387 920 
250 264 291 307 133 

46 45 23 40 
23,000 26,400 23,600 25,700 


alaya a troy ounces. _ 3,574 4,172 5,805 5,273 4,621 
Sarawak- ----------------—- (e c 964 742 971 1,062 379 
;·ö˙Ü mm do- 4,538 4,914 6,776 6,335 5,000 
Iron and steel: 
Iron ore and concentrate thousand tons 308 330 320 350 371 
Crude steel do- 190 194 203 233 220 
Manganese ore and concentrate, gross weight 94,112 45,396 42,721 31,605 4,003 
Rare-earth metals, gross weight:* 
Mens... Lue E 1,879 1,977 1,263 669 *420 
Xenotime (yttrium mineraD.... _ 139 75 x NA NA 
Silver, mine output, metal content (Sabah) 
" thousand troy ounces. . *300 *430 482 *450 *490 
in: 
Mine output, metal content 63,401 58,703 62,650 62,995 61,404 
Metal, smelternrnrn _ 177, 297 766,304 71,953 73,068 71,318 
Titanium: Ilmenite concentrate, gross weight‘ _ _ _ 179,995 153,666 186,816 199,819 *180,000 
Tungsten, mine output, metal content 64 99 12 53 37 
Zirconium: Zircon concentrate, gross weight‘ ___ 3,129 1,810 927 1,271 *400 


See footnotes at end of table. 
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Table 1.—Malaysia: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980 
NONMETALS 
Bäi ou ſ w-w-w te 6,096 11,074 5,079 1,401 MR 
Cement, hydraulic... thousand tons 1,739 1,771 2,196 2,265 €2,500 
Clay: Kaolin _---------------------- 26,252 31,856 31,174 32,934 46,324 
Nitrogen: N content of ammonia --—--------- 42,700 34,000 39,800 52,000 41,100 
MINERAL FUELS AND RELATED MATERIALS ; 
Gas, natural (Sarawak): 
Gross million cubic feet. 104,728 95, 850 85,121 105, 623 e115, 500 
Marketed __________________ do____ 22,611 32,755 35,624 39,528 *45,000 
Petroleum: 
Crude thousand 42-gallon barrels... 60,547 66,984 79,171 103,296 100,404 
Refinery products: 
Gasoline do____ 6,210 6,733 7,517 *9,000 NA 
Jet fſuãel do- 1,550 1,203 1,445 €1,700 NA 
Keros ne do- 2,050 2,436 2,311 €2,800 NA 
Distillate fuel oli do____ 8,900 9,695 11,078 *13,000 NA 
Residual fuel oil do- 10,560 14, 405 15,912 €19,000 NA 
GGG AAA do— 4,760 4,809 4,614 €5,500 NA 
Refinery fuel and losses do... 510 615 138 *900 NA 
Total a te do____ 34,540 39,956 43,615 *51,900 NA 
*Estimated. Preliminary. "Revised. NA Not available. 


1 All production is from peninsular Malaysia (Malaya) unless otherwise specified. Table includes data available through 


July 30, 1980. 


2In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone), salt, 
and fertilizers are produced, but output is not reported and available information is inadequate to make reliable 


estimates of output levels. 
Estimates based on exports of copper concentrates. 
*Based on export figures. 


5Includes small amounts of tin from the smelter in Singapore. 


Includes production from Malaya and Sarawak. 


TRADE 


Tin and crude petroleum of the mineral 
sector, along with rubber, sawed logs and 
timber, and processed palm oil of the agri- 
cultural sector, remained by far the major 
export earners of Malaysia. 

In 1979, tin exports earned US$1 billion 
in foreign exchange, and crude and partly 
refined petroleum earned US$1.9 billion. 
Tin and petroleum accounted for 26.4% of 
Malaysia's overall foreign exchange earned 
in 1979 and remained substantially the 
same in 1980. 

The main buyers of Malaysia's tin in 
1979-80 were Japan, the Netherlands, the 
United States, the U.S.S.R., Italy, and India. 
The major importers of Malaysia's crude oil 
were Japan, Singapore, the United States, 
the Philippines, and Thailand. 

Malaysia's gross major imports in 1979 
were machinery and transport equipment, 
valued at US$2.9 billion; manufactured 
goods, valued at US$1.3 billion; and mineral 
fuels, valued at US$938 million. These three 
major imports accounted for over 65% of 
the value of overall gross imports in 1979 
and about the same in 1980. 


The main supplying countries of Malay- 
sia's major imports in 1979-80 were Japan, 
the United States, Singapore, the Federal 
Republic of Germany, the United Kingdom, 
and Australia. 

Malaysia imported most of its mineral 
fuels from Saudi Arabia, Singapore, and 
Kuwait. The reasons for Malaysia to import 
substantial volumes of mineral fuels are (1) 
it is more profitable for Malaysia to export 
its lighter crude and import the heavier 
crude from other countries, (2) Malaysia's 
refineries were designed to process a mixed 
crude, using 70% imported crude and 30% 
Malaysian crude to produce the domestic 
requirement of refined products, and (3) 
Malaysia's existing refining capacity could 
not meet the growing domestic demand for 
the refined products. 

During the 1979-80 period, Malaysia's 
major trading partners, based on the overall 
value of two-way trade, were Japan, the 
United States, Singapore, Australia, the 
United Kingdom, and the Federal Republic 
of Germany. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Two bauxite mines are cur- 
rently operating in the Pengerang area 
(Telok Ramunia Mine) and the Johore area 
(Sri Medan Mine) of the southern portion of 
peninsular Malaysia. The ore from Penge- 
rang is essentially derived from volcanic 
material and to a lesser extent from sedi- 
ments and granite-micropegmatites. The 
ore reserves in the Pengerang area are 
estimated at 9 million tons, and should last 
for another 15 years at the current rate of 
production. 

The total bauxite production was down 
substantially in 1979 since only one mine 
was in operation during the first 7 months 
of 1979. During the third quarter of 1979 to 
the third quarter of 1980, production was at 
a much higher level with two mines operat- 
ing. Most of Malaysia’s bauxite was export- 
ed to Japan. Malaysia’s exports of bauxite 
were valued at US$6.1 million, up 22% from 
US$5.0 million in 1978. 

A US$27 million, 180,000-ton-per-year 
aluminum smelter complex planned for Sa- 
bah was shelved in September 1980, because 
there was not enough natural gas in the 
area to generate the required electric power 
for the proposed smelter. 

Copper.—The only copper producer of 
Malaysia, Overseas Mineral Resources De- 
velopment Sabah Bhd (OMRDS), operates 
an open pit porphyry copper mine at Ma- 
mut in the foothills of Mount Kinabalu, 70 
miles from the State capital of Sabah, Kota 
Kinabalu. Copper deposits in the Kinabalu 
area are a low-grade porphyry type asso- 
ciated with tertiary adamellite-granodiorite 
intrusions. At the Mamut Mine, the ore 
reserves are estimated at 77 million tons, 
with an average grade of 0.608% copper and 
associated gold and silver content. Mining 
and production of copper concentrates 
started in 1975. In 1980, the production of 
copper concentrate was near full capacity at 
a rate of 9,200 to 10,000 tons per month. For 
the fiscal year ending March 1980, the 
company for the first time earned a pretax 
profit, which amounted to US$6 million. 
This was largely due to the extraction of 2 
tons of gold and 12 tons of silver which were 
valued at US$28 million. Malaysia exported 
most of its copper ore and concentrates to 
Japan. OMRDS has been exporting about 
90,000 to 100,000 tons of copper concen- 


trates to Japan each year, which accounted 
for 3% to 4% of Japan's annual consump- 
tion. 

OMRDS, a joint-venture company, was 
originally owned by Overseas Mineral Re- 
sources Development of Japan (51%) and 
Malaysia's local private interests (4996). In 
mid-1980, the Sabah State government 
acquired all of the 49% interests from the 
local stockholders, through the State Eco- 
nomic Development Corp., and there was 
speculation that the State planned to ac- 
quire a majority interest in OMRDS. The 
Sabah Government was also interested in 
building a US$136 million copper smelter 
with an annual capacity of 60,000 to 100,000 
tons of copper, and the acquisition of the 
local shareholders’ 49% interests was seen 
as a first move in setting up the smelter. A 
feasibility study of building the smelter was 
expected to be undertaken soon.? 

Gold.—Gold in Malaysia is recovered as a 
byproduct of tin mining in the Bidor area of 
Perak and in the Kuala Lumpur area of 
Selangor. It is also produced by small-scale 
mining operations in the Raub area of 
Pahang and in the Bau mining district of 
Sarawak. In recent years, an appreciable 
quantity of gold was extracted from the 
Mamut copper mine in Sabah. In 1980, 
there were 10 small-scale gold mines oper- 
ating in the States of Pahang and Sarawak. 

As a result of a detailed 2-year ground 
survey by the Malaysian Government, with 
the cooperation of experts from the Canadi- 
an Industrial Development Authority, a 
number of gold deposits have been discover- 
ed in several areas in Ulu Kelantan. The 
areas where alluvial gold deposits were 
found are Gua Musang, Manik Urai, Sokor, 
Dabong, Sungai Pergau, and Sungai Galas. 
It was reported that the mining activities to 
extract the gold from the areas are expected 
to be carried out by a joint venture between 
the State Economic Development Corp. of 
Kelantan and a local mining firm.* 

Iron and Steel.—Malaysia’s iron ore out- 
put of 1980 increased slightly from the 
output of 1979. In 1980, there were 10 mines 
in operation. The largest mine, at Gunung 
Jerain in Kedah, produced 148,000 tons of 
iron ore, accounting for 40% of Malaysia's 
total output in 1980. The small-scale oper- 
ations include one at Bukit Iban in Pahang, 
six in Perak, and two in Johore. Most of the 
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iron ore was consumed domestically by 
Malaywata Steel Bhd for its steel mill in 
Prai. 

The Government of Malaysia announced 
in September 1980 that it will build a direct- 
reduction iron processing and electric fur- 
nace steelmaking complex at Teluk Kalong 
near Kemaman in the State of Trengganu. 
The total cost of the project is estimated at 
M$500 million (US$227.3 million). The com- 
plex would have an iron ore storage area, a 
sponge iron plant (projected cost US$151.7 
million), an electric furnace steelmaking 
shop, a billet plant, and a steel rod produci- 
ng plant. This steelmaking complex is ex- 
pected to be operational in 1985.5 

Malaysia’s Amalgamated Steel Mills has 
awarded a contract to Danieli, an Italian 
plant maker, for the construction of what 
will be Malaysia’s largest electric arc fur- 
nace steelworks. The plant includes a 70-ton 
electric furnace and a six-strand continuous 
billet caster. The furnace will be supplied by 
Tagliaferri, and Danieli will build the 
caster, which will supply the feed for the 
existing wire rod plant.“ 

Tin.—Malaysia was still the world’s larg- 
est tin producer in 1980. The output of tin- 
in-concentrate for the first 9 months of 1980 
was down slightly from the output of the 
same period in 1979. The number of active 
mining units at the end of September to- 
taled 872, compared with 936 and 873 at the 
end of 1978 and 1979, respectively. Of the 
total tin concentrates produced by the end 
of September 1980, 56% was mined by 
gravel pumping, 30% by dredging, 4% by 
open casting, 2% by underground mining, 
and 8% by retreatment, dulang, and other 
methods. 

Of the total number of tin production 
units active at the end of September 1980, 
766 units were gravel pumps, 54 were 
dredges, 27 were opencasts, 20 were under- 
ground, and 5 were others. These active tin 
mines were operated mainly in the follow- 
ing States: 556 units in Perak, 181 in Selan- 
gor, 33 in Pahang, 30 in Johore, 21 in 
Kedah, 18 in Perlis, 17 in Trengganu, 8 in 
North Sembilan, and 8 in Malacca. Malay- 
sia’s tin industry employed a total of 39,720 
persons at the end of September 1980. Over 
85% of this total labor force was employed 
by gravel pumping and dredging mines 
concentrated in the States of Perak and 
Selangor. 

The value of tin output accounted for an 
estimated 4.6% of Malaysia’s GDP. Malay- 
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sia’s tin exports were valued at M$2.3 bil- 
lion (US$1 billion) in 1979, up 15% from 
M$2 billion (US$909 million) in 1978. Ex- 
port earnings of tin for the first 9 months of 
1980 were valued at M$1,934.2 million 
(US$879 million), up 12% from M$1,728.0 
million (US$785 million) for the same peri- 
od in 1979. Export duty imposed on tin 
provided for an estimated 5.4% of Malay- 
sia's total Federal revenue in 1979.7 Tin in 
Malaysia remains the fourth largest pri- 
mary commodity export, following rubber, 
petroleum, and processed palm oil. In an 
effort to encourage increased tin produc- 
tion, the Federal Government of Malaysia 
introduced a two-part tax structure in Octo- 
ber 1979. The two-part tax structure is 
basically a restructure of tin export duty, 
which is intended to encourage the develop- 
ment of the marginal tin mines affected by 
a decrease in tin price. A “cost plus” con- 
cept was used in this newly introduced duty 
structure which provided a reference aver- 
age tin production cost of M$1,110 per picul. 
If the tin price exceeds M$1,400 per picul,* a 
20% export duty will be imposed up to 
M$1,450 per picul; a 5% duty will be added 
for each M$50 per picul beyond M$1,450 per 
picul, up to a maximum export duty rate of 
50%. On the other hand, the Federal Gov- 
ernment of Malaysia amended the upper 
limit of tin profit tax from 12.5% to 15% 
when annual profit exceeded M$400,000. 

Despite the introduction of this two-part 
tax structure, Malaysia’s tin output remain- 
ed stagnant over the 1979-80 period. The 
industry faces problems of high production 
cost, depletion of the exisiting mines, and 
inability to gain mining rights to new depos- 
its. According to a recent estimate, Malay- 
sia's established ore reserves on (or adjacent 
to) existing mining operations could provide 
for an average future mining life of only 
about 10 years at current output levels with 
an additional "possible ore reserves" to 
allow another 2 to 3 years of tin produc- 
tion.? 

Malaysia Mining Corp. (MMO) reached a 
joint-venture agreement with Kumpulan 
Perangsang Selangor (KPS), the mining 
arm of the Selangor State government, on 
June 21, 1980, to develop the deep alluvial 
tin deposit at Kuala Langat in Selangor. 
According to the agreement, a new compa- 
ny called Kuala Langat Mining Serdinian 
Berhad will be established. KPS will have 
a 65% majority interest in the M$200 mil- 
lion (US$91 million) joint venture, while 
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MMC will own 35%. The agreement took 3 
years of intense negotiation, and 10 years 
have passed since it was first proposed by 
Charter Consolidated Ltd., which discover- 
ed the Kuala Langat deposit in 1970.'° 
Kuala Langat Tinfield is the second richest 
- alluvial tinfield in Malaysia after Kinta 
Valley in Perak. The established reserves 
are estimated at 2.3 million piculs (139,100 
tons) and the possible total reserves at 5 
million piculs (302,400 tons). Much of the tin 
deposit lies under the Brooklands Estate, 
which covers 4,200 acres. The tin-bearing 
material is covered by overburden to a 
depth of 100 to 150 feet. The thickness of the 
tin ore body underneath the overburden 
ranges from 100 to 200 feet. The develop- 
ment of this Brooklands Estate represents 
the first phase of the entire Kuala Langat 
tin project. The Brooklands palm oil estate 
is owned by Plantation Holdings, and the 
Selangor State government has an agree- 
ment in principle to buy the land required 
for mining on a progressive basis. The first 
phase of the project is expected to come 
onstream in 1985 with the first dredge, 
which is estimated to cost US$23 million, in 
operation. Preliminary output during the 
first-phase operation for 1985-89 is projected 
as follows: 


Quantity of tin 
concentrates 
(metric tons) 


Year 


The second phase is expected to be com- 
pleted in 1990 with at least three large 
dredges in operation, and the output level is 
expected to reach 6,000 to 7,000 tons of tin 
concentrates per year after 1990. The entire 
pror is forecast to last 22 years.” 

e significance of this new agreement is 
twofold. First, it tends to give new hope to 
the Malaysia tin industry, which in the last 
few years has been unable to lease new land 
or renew existing mining leases. Second, it 
will augment the country’s dwindling tin 
production from the existing tin mines, 
which are facing depletion in 10 years. 

C reportedly is negotiating with Da- 
tuk Kramat Holdings to acquire a majority 
interest in its 70,000-ton-per-year smelter 
after Straits Trading declined to offer MMC 
equity participation in its 60,000-ton-per- 
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year Penang smelter. If the talks should fail 
again, MMC plans to build a tin smelter at 
Budit Rajah near Kelang in Selangor. The 
smelter would have an initial capacity of 
treating 20,000 tons per year of tin concen- 
trates and refining 15,000 tons per year of 
tin metal. A prequalification invitation for 
tenders to construct a tin smelter has been 
issued by MMC in April 1980. 

A new tin mining company, Modal Seri 
Pandan Sendirian Berhad (MSPS), was 
formed in Malaysia in early 1980. MSPS is a 
joint-venture company, owned 30% by 
Conzinc Riotinto Malaysia and 70% by the 
State government of Pahang. The company 
will mine a 3,000-acre alluvial plain for tin 
at Sungai Pandan, 10 miles northwest of 
Kuantan in Pahang. The joint-venture proj- 
ect will cost M$16 million (US$7.3 million). 
Production is expected to begin in 1982 and 
to last 25 years based on the estimated ore 
deposits in the area.'? 

In June 1980, an agreement for the merg- 
er of six tin mining companies was reached. 
Proposal for the merger was initiated by 
Malayan Tin Dredging. The companies 
involved were Malayan Tin Dredging, 
Southern Malayan Tin Dredging, Southern 
Kinta Consolidated, Kramat Tin Dredging, 
Lower Perak Tin Dredging, and Bidor Ma- 
laya Tin. These six companies have two 
things in common; MMC has a holding in 
each of them, and all their tin mines are in 
the State of Perak. One reason for the 
merger is to create a single State-based 
company which can simplify administration 
of the companies and make it easier to 
negotiate with the State government for 
gaining new mining rights or renewing 


leases.!* 


Titanium.—lIlmenite production in Ma- 
laysia is recovered as a byproduct of tin 
mining operations in alluvial deposits of 
peninsular Malaysia. Much of the ilmenite 
produced in Malaysia was exported. In 1979, 
total exports of ilmenite amounted to 
199,819 tons, of which 187,165 tons went to 
Japan. For the first 9 months of 1980, total 
output of ilmenite was estimated at 94,300 
tons. Mining of alluvial deposits of ilmenite 
in the Kampung Ajil area in Trengganu 
was initiated in the late 1970’s, but owing to 
lack of water and excessive losses of ore 
during treatment, the mining project was 
dropped. 

Other Metals.—Manganese ore produc- 
tion in Malaysia declined substantially 
from 1978 to 1979. Production of manganese 
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ore dropped to less than a quarter of the 
1979 level and ceased in mid-1980. Other 
metallic minerals including columbite, 
monazite, scheelite, wolframite, xenotime, 
and zircon were recovered as byproducts of 
alluvial tin operations and from tailings of 
dredging operations in peninsular Malay- 
sia. 

Two significant uranium deposits have 
been discovered and identified in the Ulu 
area of Kelantan, 35 miles from the Thai 
border, and in an area near the Titiwangsa 
Range in Pahang. An aerial geophysical 
survey will be conducted by the Govern- 
ment of Malaysia in cooperation with the 
Canadian International Development Agen- 
cy (CIDA). The experts from CIDA indicated 
that the quality matches that of Canadi- 
an deposits, based on the data obtained 
from a 2-year ground survey conducted in 
those two States. 


NONMETALS 


Cement.—Total production capacity of 
Malaysia’s cement industry in 1979 was 2.4 
million tons. Actual production in 1979 and 
1980 was near full capacity at 2.5 million 
tons. The second largest cement producer, 
Associated Pan Malaysia Cement Sd. Ber- 
had, has undertaken an expansion program 
of its plant at Rawang. The expansion 
project involves replacement of the existing 
uneconomical wet-kiln operation with a 1.2- 
million-ton dry-process kiln complex. Blue 
Circle Group, an associated company of 
Associated Pan Malaysia Cement, provides 
technical and engineering services to the 
project. The expansion project was expected 
to be completed late in 1980.5 

Fertilizer Materials.—Total chemical fer- 
tilizer production of Malaysia in 1979 was at 
about the same level as in 1978 at 320,000 
tons. Production in 1980 was up 39%, 
based on the comparison of the first 9 
months’ production for 1979 and. 1980. 
However, Malaysia still imported substan- 
tial amounts of fertilizer materials and 
manufactured chemical fertilizer to meet its 
domestic demand. In 1979, Malaysia import- 
ed a total of 935,592 tons of fertilizer valued 
at M$276 million (US$125.5 million). Im- 
ports of fertilizer for the first 9 months of 
1980 were 708,264 tons, up 8.4% from 
653,352 tons in the same period of 1979. The 
major overseas suppliers of Malaysia's fer- 
tilizer in 1979 were Togo, Jordan, Nauru, 
Banaba, and Christmas Island for phos- 
phate rock; Indonesia, Romania, the 
U.S.S.R., and the German Democratic Re- 
public for urea; Japan, the Republic of 
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Korea, and Romania for ammonium nitrate 
and ammonium sulfate; and the United 
States for superphosphate. 

In 1980, Albright and Wilson of Malaysia 
doubled the capacity of its high-quality 
thermal phosphate acid plant in Port 
Kelang. The company is the only producer 
of good-quality phosphoric acid in Southeast 
Asia. It not only supplied much of the 
Malaysia market, but exported 65% of its 
total production to other countries in 1979.0 

Other Nonmetals.—Clays suitable for the 
manufacture of cement, brick, roofing tiles, 
and pottery are abundant in Malaysia. The 
ball clay used as raw material with kaolin 
in pottery bodies, wall and floor tiles, and 
chinawares was produced from alluvial tin 
mines and from the freshwater swamp in 
peninsular Malaysia. Kaolin has been 
mined at Bidor in Perak, at Semiling in 
Kedah, at Bukit Mertajam in Pahang, at 
Cheras and Rawang in Selangar, and at 
Jemalnang and Pontian in Johore. In 1980, 
mine production of kaolin (china clay) came 
from nine operating units in Perak, two 
units in Selangor, and two units in Johore. 
Kaolin production for the first 9 months of 
1980 increased 45% to 36,134 tons, compa- 
red with 24,891 tons in the same period of 
1979. The increase of kaolin mine produc- 
tion in 1980 was due to two additional 
operating units in Perak and one addition 
in Johore. Large kaolin reserves occur in 
the area of Bidor in Perak and in the area of 
Jemaluang in Johore. 

Malaysia also produced limestone in Ke- 
lantan, Perak, Perlis, Pahang, Kedah, and 
Selangor. Presently, limestone is produced 
mainly for consumption by the domestic 
cement industry and is used as road metal 
and concrete aggregate. 


MINERAL FUELS 


Coal.—Coal resources in peninsular Ma- 
laysia are insignificant. However, a number 
of relatively significant low-grade coal de- 
posits have been discovered in Sarawak. For 
example, in 1970 the coal deposits in the 
Silatek area of western Sarawak were dis- 
covered and identified by two Japanese 
companies to contain 1 million tons of 
coking coal, 4 million tons of anthracite, 
and 1.3 million tons of semianthracite. Utah 
Pacific Inc. has also discovered several coal 
deposits near the Bintula area of Sarawak 
in 1978. The areas identified by Utah Pacif- 
ic to have economic potential are Sungai 
Segan, Kampung Jepak, Sungai Sepadok, 
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Sungai Sera, and Sungai Kelabat. 

At present, there is no coal production in 
Malaysia. For the past few years, 15,000 to 
20,000 tons of anthracite were imported 
annually, mainly from Indonesia, for do- 
mestic consumption. Malaysia’s iron and 
steel industry also imported 15,000 to 20,000 
tons of coking coal each year, mainly from 
Japan and Taiwan. 

Natural Gas.—Petronas, the State-owned 
national oil and gas company, signed an 
agreement with Shell Royal/Dutch and the 
Sabah State government on July 31, 1980, to 
undertake two gas-related projects worth a 
total of more than M$1 billion (US$455 
million). Under the agreement, Petronas 
and Shell will supply gas from three off- 
shore fields in Sabah to the Sabah State 
government at the rate of 60 million cubic 
feet per day over a 20-year period for 
distribution to industries and other consum- 
ers. A liquefied petroleum gas plant will 
also be built at Labuan in Sabah to utilize 
gas produced in the Labuan area. 

A natural gasfield off the coast of Treng- 
ganu State, discovered recently by Esso 
Production Malaysia, is estimated to be one 
of the world’s largest nonassociated gas- 
fields, having an economic life of 70 years. 
Although the quantities of reserves have 
not yet been confirmed, the gas reserves in 
the area are believed to be larger than those 
of Bintulu Gasfield in Sarawak.“ Petronas, 
in cooperation with one of the major oil 
companies, will start further exploration 
work off the coast of Trengganu soon. 

Malaysia will become one of the world’s 
largest producers of LNG when the US$1 
billion Bintulu LNG project comes on- 
stream in 1983. Annual capacity is pro- 
jected to reach 6 million tons in 1986. 
According to Petronas, the gas reserves in 
Sarawak are estimated at 10 to 14 trillion 
cubic feet.'* Based on the latest publicly 
released figure by Petronas, Malaysia now 
has a total nonassociated gas reserve in 
excess of 30 trillion cubic feet.'* In conjunc- 
tion with the Bintulu LNG project, which 
was originally scheduled to come onstream 
in 1981, five LNG tankers were ordered by 
Malaysia International Shipping Corp. 
(MISC) in 1975, to be delivered in 1981 by a 
French shipyard. Since the Bintulu LNG 
project would not be completed until the 
end of 1983, the five tankers with a capacity 
of 13,000 cubic meters each would have to 
be leased out in the interim period. If the 
tankers were delivered on schedule and 
attempts to lease them out were unsuc- 
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cessful, the only alternative would be to 
preserve them until 1983. However, an offi- 
cial of Malaysia indicated that despite their 
potential loss, these five tankers may in fact 
turn out to be a bargain owing to the cost 
differentials between 1975 and 1980.29 

Petroleum.—Malaysia’s production of 
crude oil reached a record high at 283,000 
barrels per day in 1979 from a previous high 
of 217,000 barrels per day in 1978. Crude oil 
output in the first half of 1980 was reduced 
to 278,000 barrels per day. In line with 
Malaysia’s National Petroleum Depletion 
Policy, which became effective on June 1, 
1980, Petronas regulated crude oil output to 
270,000 barrels per day in the second half of 
1980 to slow depletion of its oil reserves. It is 
anticipated that the flow will be further cut 
to between 250,000 and 260,000 barrels per 
day later. Malaysia's recoverable oil re- 
serves were estimated in 1980 by Petronas 
at 1.8 billion barrels, which would be ex- 
hausted in 17 years at the present rate of 
production. 

Malaysia exported about 90% of its crude 
oil produced in 1979. Export earnings from 
crude oil rose by 81% from M$2.2 billion 
(US$1 billion) in 1978 to M$4 billion (US$1.8 
billion) in 1979, owing to the higher world 
prices. Much of Malaysia’s crude oil was 
exported to Japan, Singapore, and the 
United States in 1979. 

The Government of Malaysia, through 
Petronas, announced in October 1980 that it 
will build a M$300 million (US$136 million), 
150,000-barrel-per-day refinery in the State 
of Melaka along peninsular Malaysia’s 
southwestern coast, and a 30,000-barrel-per- 
day refinery in Trengganu on the eastern 
coast. The two refineries are scheduled to 
come onstream in 1984-85. It was reported 
that Kuwait had indicated interest in equi- 
ty participation and had pledged to provide 
technical assistance in gas separation from 
extracted crude. The main reasons for se- 
lecting Melaka as the site for the larger 
refinery were that the project will help 
boost the industrialization programs of Me- 
laka, which has poor land and natural 
resources, and that the refinery will be able 
to utilize the newly completed ocean port at 
Tanjong Kelling.” 
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The Mineral Industry of 
Malta 


By Roman V. Sondermayer! 


During 1980, exploratory drilling for oil 
by Texaco Inc. started on offshore Malta, 
but immediately problems were encounter- 
ed with Libya. Although drilling was on 
Malta's continental shelf, a Libyan sub- 
marine and a missile-launching frigate 
approached the platform and forced the 
drilling to be stopped. The Libyan Govern- 
ment claimed that the drilling area was 
under Libyan, not Maltese, jurisdiction. 

Libya's action evoked an angry reply by 
the Maltese Government, and the Libyan 
Government agreed to settle the border 


dispute in the International Court of Jus- 
tice. The Government of Malta then ordered 
the companies to renew drilling operations 
in accordance with the license they obtain- 
ed in 1974. Standard Oil Co. of Indiana 
declined, and its license was revoked, but 
Texaco subcontracted Ente Nazionale Idro- 
carburi (END, the Italian corporation, to 
drill a well 60 miles southeast of Malta. 
After further Libyan intimidation, drilling 
was abandoned by ENI, and by yearend it 
had not been resumed. 


PRODUCTION 


Table 1 shows the latest trends in produc- 
tion of minerals in Malta. The industry was 


mostly made up of small family-run enter- 
prises. 


Table 1.—Malta: Production of mineral commodities! 


Commodity and unit of measure 1976 1977 1978 19799 19809 
Lime 22655-52055 thousand metric tons. . 27 32 28 30 31 
Limestone thousand cubic meters 2962 2802 *386 400 400 
öÜ§Ü[ẽ , SEN es metric tons 290 797 600 500 550 
Estimated. 


Table includes data available through June 24, 1981. 


2Figures represent reported output plus an estimate for quantitatively unreported output. 


TRADE 


Malta depended on imports of a number 
of mineral commodities, but all in small 
quantities. 


Fuels were major import and export 
items; bunkering was the principal category 


of exports. Foreign mineral trade is shown 
in tables 2 and 3. 


Physical scientist, Branch of Foreign Data. 
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Table 2.—Malta: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 : 
T mee Other (principal) 
METALS 
Aluminum metal including alloys: 
Waste and scrap ______________-~- 87 90 c Italy 73; United Kingdom 
Semimanufactures value. 8101, 127 $141,319 ae 


opper metal ee alloys: 
aste and scraeao ss 365 546 


Semimanufactures: Bars and rods 
value__ $32,008 $16,026 
Gold metal including alloys; bullion, 


unwrought __________- troy otfnces_ _ 4,144 Pus 
Iron and steel metal: 
Waste and scrap _________-__-_-~- 9,351 3,441 
Grit, shot, pellets -— 4 
Semimanufactures: 


Bars, rods, angles, shapes, sections 
value. $4,460 $298,974 


Universals, plates, sheets 5 . -- $60,542 
„ in LL z $6,234 $14 
Pipes, tubes, fittings _ - - - - - do. — .. $812,212 $190,442 
Lead metal including alloys: 
Waste and scrap . 88 549 


5 Bars, rods, angles, 
shapes, sectiongçss value. 51, 304 us 
Nickel metal including alloys: 


Waste and scrap .. .  . .kilograms . 16,200 3,269 
Semimanufactures value $48,673 $49,774 
Silver metal including alloys, unworked or 
partly worked |... troy ounces. 12,418 =. 
Zinc metal including alloys: 
Waste and crab 53 90 
Semimanufactures: Plates and sheets 
value — $223 
NONMETALS 


Abrasives, natural, n.e.s.: 
Emery, crude or crushed, and pumice 


do- $2,779 $340 
Dust and powder of precious and semi- 
precious stones do... $1,720 it 


Grinding and polishing wheels and stones 
do- 3170, 021 $275,071 


r; otc 100 ae 


158 A 
Bede. Tile, nonrefractory ___value__ $2,026 $3,059 
Diamond, gem: 


Uncut and unworked |... _ do ... $34,808 $355,648 
Cut, not set value, thousands__ $2,242 $3,047 

Mica, crude, including splittings and waste 
value dans $142 


Stone, sand and gravel: 
Stone, dimension: 


Unworked, calcareous _ _ _ _ _ do- $548 $1,222 
Worked... ---- do-. $5,680 $13,662 
Sulfur: 
Elemental, excluding precipitated and 
colloidal. ________-~_________/- 37 a 
A SOME EUR RENE y RE E Em 200 e 


Building materials of asphalt, asbestos, and 
fiber cement, and unfired nonmetals, 
nes c Doi i Lr value —— $1,396 


MINERAL FUELS AND RELATED 
MATERIALS 


Carbon blackck kk do- $20,821 ae 
Petroleum: 
Partly refined 42-gallon barrels... 25,774 32,512 
Refinery products: 
Labeicatin ing oils and grease _ do- 29,291 5,428 
Unspecified value, thousands. $11,921 $16,095 


NA Not available. 


$60,826 


Italy $79, 826; Libya $25, 151 Saudi Arabia 
$16,554. 

United Kingdom 116; Belgium 106; Spain 
98; Netherlands 91. 

All to United Kingdom. 


Italy 3,056; Netherlands 351; Belgium 34. 
All to Italy. 


Algeria oat 886; Libya $75,560; West Ger- 
man 157. 

Libya Ay, 493; United Kingdom $26,881. 

All to Italy. 

West Germany $128,536. 


ii 363; Belgium 165; United Kingdom 


ab cas Kingdom 2,719; West Germany 
All to West Germany. 


Spain 55; United Kingdom 35. 
All to Dubai. 


All to Switzerland. 


Fugon ava $202,592; Poland $40,728; 
witzerland $30, 066. 


Libya $2,289; United Kingdom $770. 
All to Belgium. 

Do. 
All to Italy. 


t $1,220; Italy $2. 
nited 1 9,024; Libya $2,699; 
Italy $1,934. 


All to Libya. 


All to Italy. 
Mainly to bunkers. 
NA. 
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Table 3.—Malta: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 f 
? e Other (principa 
METALS 
Aluminum: 
Oxide and hydroxide |... .... value. $2,005 $2,255 Dz France VS ie ; Yugoslavia $980; West Ger- 
many 
Metal including alloys: Semimanufactures 
value, thousands__ $2,167 $3,383 $3 Italy $1,932; e Kingdom $656; West 
rmany : 
Arsenic trioxide, pentoxide, acid _ _ value NA $1,809 A All from Ireland. 
7 oxide and hydroxide do 34,525 $3,592 mon United Kingdom $1,993; France $1,599. 
pper: 
Matte kilograms.. . M 980 _. All from West Germany. 
Metal including alloys: 
Blister and other unrefined - do- zem 5,902 iji. Sweden 5,867; West Germany 35. 
; ( te er: 110 90 _. All from Libya. 
Unwrought________________ 4 12 E Sweden 8; United Kingdom 2; France 2. 
Semimanufactures 
value, thousands $996 $1,746 $1 West Germany $729; United Kingdom 
$492; France $217. 
Gold metal including alloys: 
Bullion, unwrought_ _ _ _ _ troy ounces__ 28,160 20, 662 2 United Kingdom 16,994, West Germany 
3,636; Netherlands 32. 
Waste and swee pings do- bike, 15 _. All from United Kingdom. 
Leaf and other partly worked. - value. $17,364 $23,758 — West 1 515,982; United Kingdom 
Iron and steel metal: 
))))! ³·wꝛmꝛA A 59 5 m United Kingdom 4. 
Pig iron and cast iron |... 461 190 _. Czechoslovakia 160; West Germany 26; 
United Kingdom 3. 
Spiegeleisen |... ~~ __~______ 12 9 M: All from Italy. 
Sponge iron, powder, soottt 817 1,495 uL. PIE 1,303; United Kingdom 182; Italy 
Steel, primary forme 17 84 (1) United Kingdom 23; West Germany 8; 
Austria 3. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
value, thousands. _ $4,203 $6,029 8 United Kingdom $2,059; Belgium $1,053; 
Luxembour $983; France $906. 
Universals, plates, sheets __do____ $4,692 $5,935 ae Eus $2,006 tay $1, 251; France $928; 
gium $ 
Hoop and strip - --- ---—- do. ... $162 $254 ric kcu Kingdom $130; West Germany 
Rails and accessories do- $15 $1 E All from United Kingd 
JG ꝛ ose Lr n 0. ——— $1851 $1,422 (1) United Kingdom $395. France $393; 
Romania $202. 
Tubes, pipes, fittings do____ $3,352 $4,639 $4 United Kingdom 720 741; Italy $1,359; 
Netherlands $499 
Castings and forgings, rough 
do____ $7 m 
Lead: 
GM §;ðA 18 value $130,249 $151,920 oss 9275 N $117,530; France 
Metal 5 alloys: 
M DORMIT T NE 180 = All from Libya. 
Semimanufactires PHENOM value. $64,228 $71,528 $231 United Kingdom $45,411; Netherlands 
$14,204; Taiwan $1,697. 
Magnesium metal including alloys, all forms 
ilograms - 507 150 -— All from West Germany. 
Manganese oxide value -— $1,144 zs n F $603; United Kingdom 
Mercury ---------------—- do... $569 $145 -- United Kingdom $131; West Germany 
$14. 
Nickel metal including alloys, semimanu- 
factures |... value, thousands . $3,271 $6,003 West Germany $4,561; Switzerland $1,398; 
United Kingdom $41. 
Fanum group metals including alloys, all 
form troy ounces. _ 1,739 69 dum Switzerland 51; United Kingdom 12; West 
Germany 6. 
Silver metal including alloys, all forms 
do... 101,403 90,530 ut West Germany 45,409; United Kingdom 


Tantalum metal including alloys, all forms 


value -. $2,336 
Tin metal including alloys, all forms do. $278,171 $158,727 
Titanium oxide do- $200,969 $279,646 


Tungsten metal including alloys, all ime 


Uranium and thorium metals including 
alloys, all form do____ 


See footnotes at end of table. 


$2,224 


$1,532 $9,612 


44,525; Italy 331. 


All from United Kingdom. 

United Kingdom $81,564; France $49,157; 
West Germany $8,558. 

United Kingdom $118,957; Italy $114,125; 
West Germany $39,435. 


All from United Kingdom. 
Do. 
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Table 3.—Malta: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 : 
á 12 550 Other (principal 
METALS —Continued 
Zinc: 
Oxide. edu ERR value. $47,842 $50,748 us Netherlands $28,235; United Kingdom 
$12,878; Sweden $9,417. 
Metal including alloys: 
ô⁵»’à] cubi uu ie 17 24 — All from France. 
Blue powder kilograms_ _ = 1 -- All from Ital 
Unwrought - - -------------- 48 90 ae Belgium 40; 05 Republic of Korea 25; Norway 
1 France 10. 
Semimanufactures value $114,275 $186,124 NS United BAS Woo $67,522; Belgium 
35 $53,349; Yugoslavia $20, 640. 
er: 
Oxides, nes ~~ ~~~ Le do. $40,995 $38,191 T Pd Kingdom $26,778; West Germany 
Metals including alloys, all forms: 
Metalloids ----------- -- $38,291 $1,195 -- Italy $1,033; United Kingdom $162. 
kali, alkaline-earth, rare-earth 
metals — $4,914 $168 "S All from United Kingdom. 
Base metals including alloys, all 
forms, n. es do- $340 35, 164 ate Do. 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, etc. 
do... $26,351 $36,681 _. Italy $18,427; Yugoslavia $12,903; West 
Germany $2,490 
Dust and powder of natural and synthetic 
precious and semiprecious stones 
do... $29,317 $41,610 -- Belgium $23,197; United Kingdom 
$13,448; Ghana $3,415. 
Grinding and polishing wheels and stones 
do... $410,919 $380,159 $4,131 Ital 195 332; United Kingdom $88,076; 
est Ge rmany § $75,681. 
Artificial corundum .......- do_ _ __ $1,925 $4,898 8 All from 60, Unite 
a uu ah eat tect ts el ee do... $10,478 $6,763 -- Italy $5,660; nited Kingdom 81.102. 
ron: 
Borate and perbor ate do... $31 $1,024 -- All from United Kingdom. 
Oxide and acid- - - - -------- do... $216 $798 Rae Do. 
Bent. ea Ecc SOE eg LE 120,251 123,920 NA NA. 
Chalk .—— a ee E value $38, 353 $44,465 S United Kingdom Pri de France $14,969; 
West Germany $1,99 
Clays and clay products 
e: 
FFs 274 254 ae Italy 228; United 5 26. 
Fire ela eee 6 15 ae All from United King 
Other, 180 expanded or activated 1.821 217 _. United Kingdom 1675 Italy 45; West Ger- 
many 4. 
Products 
Refractory (including nonclay brick) 
value__ $283,483 $77,923 $4,982 | United Kingdom $41,347; pano. main- 
land $17,405; France $13,55 
Nonrefractory . value, thousands... $1,808 22, 640 -- Italy — 429; i United Kingdom $172; West 
Cryolite and chiolite value — $1,488 _. All from 5 
Diamond: 
m: 
Uncut and un worked 
value, thousands. . 22,967 36.717 -- Netherlands $1,764; Belgium $1,659; Re- 
f public of South Africa $1,400. 
Cut, not et value. $42,514 38, 527 -- United Kingdom $6,886; West Germany 
$815; Switzerland $673. 
Industrial do— — $97,423 __ All from United Kingdom. 
Diatomite and other infusorial earth 
do- $86,127 $17,584 = Italy $9,892; United Kingdom $2,939; 
Spain $2,607. 
Fertilizer materials: 
Manufactured: 
Nitrogenousss 2,504 2,136 wa in ns Germany 330; United 
Phosphatic - -- ------------- 17 10 "om ee from Belgium. 
Potassic _ = ⁵ĩð - -  — 78 13 -- United Kingdom 10; Belgium 3. 
Other including mixed 2 22 Bees United Kingdom 19: West Germany 2. 
Ammon ia value. $27,122 $36,976 M United Kingdom $22,943; France $12,766. 


See footnotes at end of table. 
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Table 3.—Malta: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 
NONMETALS —Continued 
Graphite 
Natural kilograms_ . = 34 
Artificial _. -- SSS. value $416 $170 
Colloidal .............. do... $478 $399 
Gypsum and plasterss do-. $27,597 $43,117 
Magnes ite do $4,709 $1,451 
Mica, crude, including splittings and waste 
o... $1,748 $9,141 
Pigments, mineral: 
Natural!!! do- 3138 $1,443 
Iron oxides, processed do____ $16,566 38.993 
Precious and semiprecious stones except 
diamond: 
N atural, worked and unworked _do____ $32,200 $324,228 


Synthetic or reconstructed, worked and 


unworkllddl do____ $3,517 $42,614 
Salt and brine? _____________ do____ $163,192 $213,444 
Sodium and potassium compounds, n.e.s.: 
Caustic sda do. $89,727 $254,155 
Caustic ptash.. - --——------- do... . $31 $92 
J/öÜ5» wm mem cur 20 81 
Other ---------------—- value. $1,558 8 
Stone, sand and gravel: 
Stone, dimension: 
Unworked ... value, thousands. _ $768 $1,015 
Worked . . ........ value... $69,228 $185,603 
Gravel and crushed rock _ _ _ _ do $469,205 $575,924 
artz and quartzite do ... $10,431 $374 
d, excluding metal bearing 932 349 
Sulfur: 
Elemental: 
Colloidal ________________ _ ie 15 
Sublimated or precipitated ______ 38 78 
Other -----------------—- 1 2 
Sulfur dioxide FCC value. $29,135 $6 
Sulfuric acid - -- do____ $119,864 $53,829 
Talc and steatite _ do ... $25,239 $24,405 
Other: 
Crude: Amber, meerschaum, etc _do____ $35,166 $3,243 
Halogen do____ $6,330 $98,660 
Oxides, hydroxides, peroxides of magne- 
sium, strontium, barium do... $6,335 $15,616 
Mineral products, activated. - do- $10,262 88, 170 
Building materials of asphalt, asbestos, 
and fiber cement, and unfired nonme- 
tals, n. e.s . value, thousands $669 $1,249 
Others, n. es value $473 $89,846 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, a ERRARE 
Carbon black 


Coal including briquets: 
Anthracite and bituminous _ _ _ _ _ _ _ __ 
Briquets 
Coke and semicoke _ -------------—- 
Hydrogen and rare gases 
Peat including briquetss s 


4 2 
$311,641 $348,162 


349 
389 


$8,769 
303 


See footnotes at end of table. 


United 
States 


$15,608 


Sources, 1979 


Other (principal) 


All from United Kingdom. 
United Kin a $167; Belgium $3. 


I 
Spain $15, 615 United Kingdom $12,365; 


Italy $8,94 
United Kingdom $1,412; Italy $34. 


Madagascar $4,915; Italy $1,959; India 
21.50 


All from United oes 
United Kingdom $8,608; Spain $385. 


Netherlands $257,811; Belgium $41,040; 
Switzerland $18,466. 


Belgium $40,144; United Kingdom $1,683; 
Taiwan $550. 
9178 3 $189,817; West Germany 


West Germany $119,794; Spain $69,937; 
United Kingdom 

All from Czec oslovakia. 

West Germany 65; Netherlands 10; 
United Kingdom 5. 


Italy $1,004; Portugal $6. 

Tay $174 4,505; Spain $10,871. 
ly $549, 434; 1 $16, 141; United 
ingdom $5,11 

All from Italy. 

Belgium 290; Italy 35; United Kingdom 20. 


Italy 75; United Kingdom 3. 

All from United Kingdom. 

All from Italy. 

vi vise $46, 486; West Germany 


$6, 
Norway $7,357; Australia $5,055; Den- 
mark $4,231. 


Austria $2,470; West Germany $773. 
9 Kingdom $59,576; West Germany 


United Kingdom $9,308; Japan $3,751; 
Netherlands $2,300 
343 Kingdom $7, 226; West Germany 


er 3939; France $133; United Kingdom 
Yugoslavia $89,315; Netherlands $530. 


All from United Kingdom 
Ital 14 $153,477; West Germany $128,086; 
nited Kingdom $36,348. 


Poland 303; United Kingdom 33. 

Mainly from Poland. 

Italy $8,786; West Germany $315. 

United Ki dom 94; Netherlands 57; 
Sweden 25. 
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Table 3.—Malta: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
Rd 9 Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products 
Lubricating oils? _ _ 42 gallon barrels__ 23,154 27,198 40 Netherlands 11,996; Belgium 4,658; 
United Kingdom 4,536. 
Nonlubricating oilis value. . $85,223 $69,699 es United Kingdom $67, 285; Italy $1,393. 
Mineral jelly _~- do $8,657 $11,388 NET 1205 Kingdom $11,181; West Germany 
Mineral wax 42-gallon barrels_ _ 2,280 3, 463 ae Hungary 1,228; West Germany 814; . 
United Kingdom 
Bitumen do— 4.037 4,791 Gees Italy 4,684; United Kingdom 107. 
Bituminous mixtures 
value, thousands. _ $64 $1,747 t italy $14 United Kingdom $257; 
rance $8. 
Pitch coke and tar .. .42-gallon barrels. _ 1,422 2,998 Be All from United Kingdom. 
Mineral tar and other coal-, petroleum-, or 
gas-derived crude chemicals value $215,566 $36,103 $2,992 United Kingdom $22,588; France $10,522. 
NA Not available. 


1Less than 1/2 unit. 
PA the 1978 total, a quantity of 1,322 tons was valued at $110,696; of the 1979 total, a quantity of 724 tons was valued at 
Excludes quantities valued at $332,828 in 1978 and $354,964 in 1979. 


The Mineral Industry of 
Mauritania 


By Peter J. Clarke’ 


Continued weakness of the world market 
for iron ore caused the virtual stagnation of 
Mauritania's economy in 1980. For the past 
20 years, the mining sector has been central 
to the development of the economy, and the 
recent supply disruptions from guerrilla 
operations in Western Sahara and the lag- 
ging world demand for iron ore has caused 
considerable economic and political prob- 
lems for the country. Withdrawal from the 
Western Sahara conflict and rapproche- 
ment with Algeria precipitated a small 
economic recovery in 1979, but the mineral 
sectors percentage of total gross domestic 
product (GDP) continued to decline from 
21% in 1979 to 17% in 1980. 

The country's economy is highly dualistic, 
with about 25% of the $546 million? GDP 
originating in the traditional sector, princi- 
pally from fishing, livestock, and cereal 
cultivation. The modern sector, which in- 
cludes mining, transportation, and a small 
manufacturing sector, contributed another 
20% to the total GDP, with Government 
and other services representing the remain- 
der. 

Mauritania's balance of payments has 
also deteriorated, mainly because of the 
closing of the Akjoujt copper mine in 1978, a 
decrease in iron ore exports, and a corre- 
spondingly large increase in imports. The 
Government of Mohamed Khouna Ould 
Heydalla attempted to bring Government 
spending and the external trade balance 
under control late in 1978, but succeeded 
only in holding the situation stable. Im- 
provement in the balance of payments re- 


mained tied to the level of iron ore exports, 
which account for 60% to 70% of the 
country's total foreign exchange receipts. 

The organization responsible for the 
country's mining activity was the Société 
Nationale Industrielle et Miniére (SNIM). It 
was a Government-owned holding company 
until 1979, when it sold 4996 of its stock to 
obtain financing for the country's main 
development project, the Guelbs iron ore 
project. The company planned to start ex- 
ploitation of low-grade iron ore reserves, 
near the existing mines, by 1983. The new 
shareholders in SNIM were the Arab Min- 
ing Co., the Islamic Development Bank, and 
the Governments of Morocco, Kuwait, Iraq, 
and Libya. 

Another major infrastructure and devel- 
opment project in the country was the 
deepwater port at Nouakchott, under con- 
struction supervised by a group from main- 
land China. The port was scheduled for 
completion by 1984, which would coincide 
with increased shipments of iron ore from 
the Guelbs project. Development in the 
agricultural sector was centered around the 
$80 million Gorgol irrigation project on the 
Senegal River. The project, which was to 
lead to a large-scale expansion of cereal and 
rice production, was being financed by a 
consortium of international donors. Also 
under construction was the Nouakchott to 
Nema road, linking the Mauritanian coast 
to the eastern borders of the country. Saudi 
Arabia was a major aid donor for this 
project. 
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PRODUCTION 


Production of Mauritania’s major miner- 
al commodity—iron ore—declined slightly 
in 1980, mostly because of poor market 
conditions. Iron ore output was down 8% 
from 1979, but still well above the low of 7 
million tons in 1978, when the conflict with 
Western Sahara was at its peak. Market 
conditions precipitated the decline in pro- 
duction as well as an overall decline in 


export value for the year. Crude steel pro- 
duction, from a new scrap mill in Nouadhi- 
bou, increased considerably from 6,200 in 
1979 to over 9,000 tons of reinforcing bars in 
1980. Since the closing of the Akjoujt copper 
mine in 1978, the only other minerals being 
exploited were gypsum and salt. Gypsum 
production increased about 6% in 1980 and 
salt production remained stable. 


Table 1.—Mauritania: Production of mineral commodities? 


Commodity? and unit of measure 1976 1977 1978 1979 1980P 
Copper, mine output, metal content 
metric tons 9,431 7,640 1,773 € oe 
Gold. ge a A troy ounces_ _ 22,120 28,000 8,000 = ee 
Gypsum `- --------------—— metric tons 11,195 10,176 13,438 16,051 €17,000 
Iron and steel: 
Iron ore: 
Gross weight thousand metric tons 9,644 9,794 6,934 9,373 8,600 
Iron content do- 6,233 6,317 4,299 5,811 5,332 
Crude stee] ____________~_ metric tons 8 E. per 6,200 9,000 
re-earth metals: Monazite concentrate, gross 
V ĩ˙ A e ct do- 100 100 100 100 XN 
Salt, marine do... 1,000 1,000 1,000 1,000 1,000 
Silver troy ounces. 31.572 26, 000 19,000 ET it 
“Estimated. Preliminary. 


1Table includes data available through Sept. 3, 1981. 
2In addition to the commodities listed 


, modest quantities of unlisted varieties of crude construction materials (clays, 


stone and sand and gravel) presumably are produced, but output is not reported quantitatively, and available information 


is inadequate to make reliable estimates of output levels. 


TRADE 


Mauritania's balance of payments situa- 
tion did not improve in 1980, despite the 
austerity program instituted by the old 
Government, and upheld by the military 
Government. The 1979 balance of trade 
showed a $146 million deficit, and the cur- 
rent accounts deficit rose to $230 million. 
The increased level of foreign aid from 
international organizations, Saudi Arabia, 
France, and others reached $127 million, 
which caused a significant reduction in the 
overall balance of payments deficit, to about 
$7 million. 

Iron ore exports in 1980 remained at 


nearly the same level as the previous year— 
about 9 million tons—but the weakness of 
the world market for iron ore caused a 
slight decline in export revenues, which 
represent over one-half of the country's 
total export revenues. Iron ore was exported 
to France, 35%; Italy, 22%; Japan and other 
Western European countries, the remaining 
43%. The country's other major exports 
were livestock, fish, cereals, and gypsum. 
Gypsum production was exported entirely 
to Senegal. Mauritania's major imports 
were fertilizer, cement, petroleum products, 
and manufactured goods. 
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Table 2.—Mauritania: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1976 
Commodit 1976 
dads d ed Other (principal) 
METALS 
sa 
and concentrate 11,426 NA NA. 

Metal including alloys, waste and scrap _ — 6 _. All to France. 
Iron and steel: 

Ore and concentrate, excluding roasted 

pyrite 2.05 ousand tons 9,664 NA NA. 

Roasted pyrite ___________-_ 0—— 1.967 -- France Pr Jap 534; Italy 196; United 

Metal, semimanufactures 6,165 (3) Italy 4,216; Spain 1,654; Senegal 238. 
Nickel metal including alloys, waste and scrap 3 3 All to France 
Tin metal including alloys, waste and scrap 

kilograms_ . 590 ae Do. 
NONMETALS 
Gypsum and plaster 7,901 -- Senegal 7,900; Italy 1. 
Sand, excluding inetakbearing = kilograms_ _ 198 -_ All to France 
Other, e ua caen do... 608 -- Italy 590; France 18. 
MINERAL FUELS AND RELATED 
MATERIALS 

Petroleum refinery products: 

Gasoline, motor and aviation 

42-gallon barrels. .. 2,781 _. Mainly for bunker. 
Jet fuel do... 22,828 -- Bunker 18,545; United Kingdom 1,957; 
Gabon 1, 458. 
370 do- 6,303 — Bunker 3, 653; Gabon 2,562; Morocco 88. 
Distillate fuel oil! do- 55,678 eH punkar 20, 491; Senegal 9, 418; Algeria 
LubricantTnk _ do_ _ __ 104 x Bunker 94; France 10. 
NA Not available. 
!Less than 1/2 unit. 


Table 3.—Mauritania: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum metal including alloys, 
semimanufacturesq 3s 
Copper metal including alloys, 
semimanufacturees llc 
ia poe steel metal: 
Pig iron, ferroalloys, similar material 
Semimanufactures_ |. ~~ 


Gold metal including alloys, unwrought 
oun partly wroughhgt troy ounces. _ 


Oxides _ — —- - - --------—---------- 
Metal including alloys, semimanufactures 


Manganese oxides —- —- — kilograms... — 
Nickel metal including alloys, 
semimanufactures do— 
Phosphorus, elementalall do... 
Silver metal including alloys, unwrought and 
partly wroug nt troy ounces. _ 


Tin metal including alloys, semimanufactures 
Titanium oxides -~-~ ---------------- 
Zinc: 
Oxide_ - ------------- kil 
Metal including alloys, semimanufactures 


See footnotes at end of table. 


1976 


150 


273 
600 


21,702 


6 
6 


204 
37 


United 
States 


Sources, 1976 
Other (principal) 


France 15; Austria 10; Ivory Coast 5. 
France 14; Spain 1. 


All from Senegal. 
All from France. 
iud 10,138; Belgium-Luxembourg 


All from France. 
France 2; Spain 1. 


France 3; China, mainland 1. 
All from France. 


United Kingdom 140; France 88. 
All from West Germany. 


io 12,860; Switzerland 4,662; Austria 
All from France. 
Do. 


France 200; West Germany 4. 
France 32; Poland 5. 
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Table 3.—Mauritania: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 
Other: 
Oxides ———— y ĩ 
Metals: 


Pyrophoric alloys, 8 


Alkali, alkaline earth, rare-earth 


me 
Metalloids i ------ 


Base metals including alloys, semi- 


manufacture s 


NONMETALS 
Abrasives, n. e. s.: 


Natural: Pumice, emery, corundum, etc .. . 
Grinding and polishing wheels and stones 
ee ca Ae ee 

Barite and witherite_ - - - - - ---------- 


Boron materials: Acid and oxide 


Chall —————— ———— — € 


Clays and clay products: 
rude clays: 


Bentonilttee 


Clay 5 


fractory including nonclay brick 
Nonrefractor / 
Diamond, all grades .. .. thousand carats- 
Diatomite and other infusorial earth n 
Fertilizer materials: Ammonia --------- 
Graphite, natural . kilograms_ — 
Gypsum and plasterr-—— 
LIB. o ͤ = ð y aR 


— —— a ae = a me ae — — — o — — — — — — € a o a —  —À 


Caustic potash as 
Soda ass kilograms_ _ 


Stone, sand and gravel: 


Dimension stone, worked... — 
Dolomite, 3 8 refractory grade 
ed roc 


Gravel and crus F 

Sand, excluding metal bearing 
Sulfur: 

Elemental! kilograms_ _ 


Sulfuric acid, oleum - -----------—- 


MINERAL FUELS AND RELATED 
MATERIALS 


Coal, all grades 
Hydrogen, helium, rare gases _ kilograms- 


Petroleum and refinery products: 


Crude 42.gallon barrels_ _ 

Refinery products: 
Gasoline do— 
White spirit do- 
Keros ne do. .. 
Jet fue-!!!l. do_ ___ 
Fuel oils do- 
Lubricants _ Use do- 

her: 


Liquefied petroleum gas do- 
3 ly and wax do- 
led. _------ do- 


Unspeci 
Mineral tar and other coal-, petroleum-, or 


gas-derived crude chemicals_ - - - - --- - - 


1976 


5,239 
5,519 


1,366 
102,956 
1,134 


10,018 
40,718 


559,842 
24,329 
7,049 
63 
47,098 
45 


United 
States 


Sources, 1976 
Other (principal) 


All from France. 


Do. 


West Germany 104; France 15. 
All from Senegal. 


Mainly from France. 


France 4; West Germany 1. 
aaa 12; West Germany 11; Austria 3. 


All from France. 


All from West Germany. 

Senegal 31,520; Spain 23,806; China, main- 
land 1,874. 

All from France. 


Senegal 115; France 50. 


East Germany 245; Austria 42; France 9. 
France 368; Spain 193. 

France 325; Austria 125. 

All from Austria. 

Spain 14; France 3. 

All from Switzerland. 

Senegal 11; France 5; Morocco 1. 

France 120; Senegal 81. 

All from France. 

Senegal 1,797; France 13. 


France 9; Spain 1. 
Mainly from West Germany. 
All from France. 


Senegal 212; China, mainland 21. 
All fi 


Do. 
Y mas 33; Netherlands 8; West Germany 


All from France. 


Do. 
Mainly from West Germany. 


All from France. 
France 2,239. 


Venezuela 728; Iran 638. 


Senegal 76,824; United Kingdom 9,143. 
rance 27. 

Senegal 9,274; Gabon 742. 

Netherlands 15,563; United Kingdom 
11,001; negal 6,180. 

Netherlands 269,381; United Kingdom 
14,671; Belgium-Luxembourg 59,776. 

France 7,620; Senegal 1,019; Brazil 161. 


France 1,984; Ivory Coast 1,955. 
Mainly from West Germany. 
Brazil 40,316; Venezuela 3,424. 


West Germany 43; France 2. 


NA Not available. 
1Less than 1/2 unit. 
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COMMODITY REVIEW 


METALS 


Copper.—Several feasibility studies con- 
cerning reopening the Akjoujt copper mine 
have been conducted since 1979 by various 
consultants. The mine, which began produc- 
tion in 1970, closed in 1978 because of heavy 
financial losses. The mine was originally 
designed to extract copper oxide ores (aver- 
age grade 2.7% copper), but the treatment 
process used to concentrate the ore en- 
countered technical problems, and only a 
limited amount of concentrate was ever 
produced. By 1978, the oxide ores were 
nearly exhausted. Financial losses, caused 
by low production levels, and the use of a 
highly energy-intensive treatment process 
caused the mine to close. 

Since 1978, the Government has attempt- 
ed to attract investors to exploit the esti- 
mated 17 million tons of copper sulfide ore 
(average grade 2.25% copper) remaining at 
Akjoujt. In October 1980, a new company, 
Société Miniére d’Inchiri, was formed to 
reactivate the mine, provided the feasibility 
studies were positive. The Mauritanian 
Government held a majority share in the 
company, along with the Iraqi Government 
(25%), and the Arab Mining Co. (20%). The 
Kuwaiti Foreign Investments Co. and the 
Arab Investment Co. of Saudi Arabia also 
planned to participate. 

Iron Ore.—Iron ore output declined 
slightly in 1980, mostly due to the weakness 
of the world market for iron ore. Mining 
was carried out under the direction of Com- 
plexe Miniére du Nord (Cominor), which 
was owned entirely by SNIM. Cominor op- 
erated three mines—Tazadit, F’Derik, and 
Rouessa—all in the Kedia d'Idjill deposit, 
near the city of Zouirat. The average ore 
grade from the mines was around 65% iron. 
Production from these deposits began in 
1960, under the direction of the Société 
Anonyme des Mines de Fer de Mauritanie, 
in which the Government held a 5% inter- 
est. The mines were nationalized in 19'/4, 
and iron ore output peaked at 11.9 million 
tons that year. Output has declined in 
recent years owing to both poor market 
conditions and guerrilla warfare operations 
near the mines and transportation routes. 

At the country's current rate of produc- 
tion, reserves at Kedia d'Idjill were ex- 
pected to be depleted in the early 1990's. To 
ensure continued production of the coun- 
try’s major export, SNIM was beginning a 


major iron ore project to exploit the El- 
Rhein and Oum Arwagen deposits. The so- 
called Guelbs project was the country's top 
development priority, and work on the first 
stage of the project began in 1980. 

The word Guelbs, which means “rocky 
outcrop or hills," was actually applied to a 
group of about 25 deposits, all within a 50- 
kilometer radius of Zouirat. The first stage 
of the project was to develop the El-Rhein 
deposit, which contained over 260: million 
tons of ore, grading 37% to 40% iron. The 
deposit was to produce around 3 million 
tons per year at the start, sometime in 1983, 
and then rise to 6 million tons per year by 
1987. Included in the plan was the construc- 
tion of a concentrating plant to raise the 
iron content to 6596 iron. Concentratiori 
was to be dry magnetic separation, which is 
very important for a country with limited 
quantities of water. Total investment in the 
first stage of the project was estimated at 
nearly $500 million. At the end of 1980, 
about $22 million had been spent on devel- 
opment. 

The second phase of the Guelbs project 
was centered around the Oum Arwagen 
deposit, where reserves were estimated at 
an additional 200 million tons, with an iron 
content of about 38%. Annual production 
capacity from Oum Arwagen was to be 4 
million tons in 1990, rising to 6 million tons 
by 1992. This phase of the project, along 
with commissioning the second part of the 
concentration plant, was to take place in 
1990. Concentrates from both deposits were 
to be transported by the 650-kilometer rail- 
road that already links the Kedia d'Idjill 
deposit to Nouadhibou. 

A pilot plant for research in iron ore 
concentrating and separating techniques 
began operating in Zouirat in 1974. The 
pilot plant produced a concentrate contain- 
ing 64% to 66% iron as magnetic and 
oxidized sinter feed, utilizing autogenous 
grinding and dry magnetic separation tech- 
niques. This process was to be used at the 
new beneficiation plant in Zouirat for both 
the El-Rhein and Oum Arwagen ores. 

A small steelworks began operating at 
the port of the rail line from Kedia d'Idjill 
to Nouadhibou in 1979. Design capacity at 
the plant was 12,000 tons per year of raw 
steel. Total production from the plant in 
1980 was around 9,000 tons, about 66% of 
which was exported to neighboring coun- 
tries. 
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NONMETALS 


Gypsum.—Since the closing of the 
Akjoujt copper mine, the only other mining 
operation under SNIM’s authority has been 
the extraction of gypsum from a deposit at 
Sebka N’Drhamcha, located about 65 kilo- 
meters north of Nouakchott. The entire 
quantity of gypsum produced was exported 
to Senegal for use in the Société Quest- 
Africaine des Ciments plant at Rufisque. 
SNIM planned to expand its output of 
gypsum when the new deepwater port at 
Nouakchott is completed. Mauritania had 
no cement plants operating in 1980, al- 
though SNIM was reportedly considering 
construction of a 150,000-ton-per-year plant 
which would utilize locally derived raw 
materials. 

Phosphate.—Phosphate deposits near the 
southern border of the country, in the Aleg- 
Boghe-Khaedi area, were being studied to 
determine their economic potential. Re- 
serves at the deposit were estimated at 
between 20 and 40 million tons of ore. The 
mining rate being considered was around 
500,000 tons per year, but infrastructure 
remained a critical problem. 

Salt.—A small amount of rock salt was 
produced in Mauritania, mostly by small 
operators. Annual production averaged 
1,000 tons which was sufficient for domestic 
consumption. Feasibility studies were con- 
ducted by the Compagnie pour Etudes Tech- 
niques et Economiques of France for 
exploitation of salt deposits at Sebkha 
N’Drhamcha. Reserves at the deposit were 
estimated at 11 million tons of salt. No 
decision was made to exploit the deposit. 
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MINERAL FUELS 


Petroleum.—All petroleum exploration 
efforts conducted thus far in Mauritania 
have proven unsuccessful. Initial efforts in 
the 1960’s and 1970’s were carried out in the 
Atlantic Basin area, near Nouakchott and 
in the Tindouf Basin, near the Algerian 
border. The El Djouf Basin in the west- 
central part of the country near the Mali 
border has also been explored without suc- 
cess. Recent exploration has concentrated 
on the onshore and offshore Nouadhibou 
region. À consortium including Hispanoil 
(Spanish State Oil Co.), Philips Petroleum 
Co. (United States), Shell Oil Co. (United 
States), and Azienda Generale Italiana Pe- 
troli (Italy), held a 24,000-square-kilometer 
concession both onshore and offshore Nou- 
adhibou. Elf Aquitane (France) also began 
exploring a concession offshore Nouakchott 
in 1980, but with no significant results. 

Refining.— The Nouadhibou refinery, 
which had been closed since its first test run 
in 1978, remained idle in 1980. The refinery, 
built by Vöest Alpine (Austria), was closed 
following crude oil supply problems and the 
need for technical modifications, but be- 
cause of financial constraints it was never 
able to reopen. Output of the refinery was 
to be 1 million tons of refined products per 
year, which would satisfy domestic require- 
ments and provide a substantial surplus for 
export. There was no indication in 1980 that 
the refinery would commence operating 
Soon. 


! Physical scientist, ron of Foreign Data. 

?Where necessary, values have been converted from 
Mauritanian ouguiyas (UM) to U.S. doliars at the rate 
UM46.00 = US$1.00. 


The Mineral Industry of 
Mexico 


By Orlando Martino! 


Mexico is one of the leading producers of 
mineral commodities in the world. The 
development of new oil reserves and the 
surge in oil and natural gas production 
since 1976 have overshadowed the tradi- 
tional roles played by the metallic and 
nonmetallic mineral industries. By the end 
of 1980, Mexico became the fifth most im- 
portant oil producer in the world and was a 
rival to Venezuela as the leading oil produc- 
er and exporter in Latin America. In 1981, 
Mexico is expected to overtake Venezuela 
and gain fourth rank as a world oil produc- 
er after the U.S.S.R., the United States, and 
Saudi Arabia. 

Mexico’s rapid economic growth contin- 
ued in 1980. The gross domestic product 
(GDP) increased in real terms by 7.4% 
compared with the 8% growth in 1979. The 
economic performance in 1980 registers the 
third straight year of growth exceeding 7%. 
Growth was stimulated by significant in- 
creases in Government and private invest- 
ments that counteracted the negative im- 
pact of serious bottlenecks in the transpor- 
tation system and shortages of skilled labor 
and certain raw materials. At current 
prices, the GDP was valued in 1980 at $167 
billion.? The inflation rate was 30% com- 
pared with the 20% rate in 1979. 

The record high output of petroleum (not 
including petrochemicals) in 1980 repre- 
sented 4.596 of the GDP, or a value of $7.5 
billion, while output of metallic and nonme- 
tallic minerals represented 1.1% of the 
GDP, or about $1.8 billion. The latter value 
does not include certain processed commodi- 
ties such as steel and cement. The mineral 
industry (including hydrocarbons) account- 
ed for 69% of Mexico's total exports. 

The petroleum sector's contribution to 
Mexicos GDP increased almost 18% in 


1980, the second highest annual growth rate 
registered by this sector since 1950. The 
relative importance of the mining sector 
has decreased from 1.596 of the GDP in 1970 
to 1.1% of the GDP in 1980. During the 
decade prior to 1979, mining output increas- 
ed at an average of 2.5% per year. The 
value of mining output in real terms is 
estimated to have increased 6.6% overall in 
1980 compared with the 4% growth in 1979 
and is expected to continue in an expansive 
phase in response to a growing economy's 
need for more raw materials. The increase 
in foreign exchange earnings generated by 
petroleum exports has made it possible to 
increase imports of capital equipment need- 
ed for expanded investments in the nonfuel 
minerals sector. In 1980, investment in 
exploration, new projects, expansions, and 
modernization programs at existing oper- 
ations rose to about $540 million compared 
with the $433 million expended in 1979. The 
Cámara Minera de México estimates that 
$853 million will be invested in 1981. 

Regarding nonfuel minerals, Mexico is 
the world's leading producer of silver, 
fluorspar, and strontium minerals (celes- 
tite). It ranks second in arsenic and natural 
graphite; third in antimony and bismuth; 
and is a significant world producer of cad- 
mium, lead, mercury, zinc, selenium, sulfur, 
feldspar, and natural sodium sulfate. Con- 
tinued development toward full capacity of 
the La Caridad copper project and the 
opening of other mining sites at Cananea 
will significantly improve Mexico's position 
as a copper producer. The San Juan de la 
Costa and Santo Domingo phosphate proj- 
ects in Baja California State are expected to 
reduce Mexico's dependency on foreign 
sources of fertilizer materials. 

Within Latin America, Mexico shares 
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leadership with Peru as a lead producer; is 
the second most important producer of 
steel, zinc, cement, and petroleum; and is a 
significant producer of aluminum, gold, iron 
ore, manganese ore, coal, and ferroalloys. 

Petróleos Mexicanos (PEMEX), the state 
monopoly responsible for oil and gas oper- 
ations since 1938, achieved outstanding re- 
sults in 1980 with a 33% increase in produc- 
tion of crude petroleum and a sizable in- 
crease in proven reserves. In January, PE- 
MEX initiated natural gas shipments to the 
United States after a period of difficult 
negotiations. PEMEX's exploration efforts 
during 1980 continued to focus on discover- 
ing new reserves of hydrocarbons and to 
evaluate the oil potential of other areas in 
Mexico not currently productive. Potential 
oil reserves were estimated by PEMEX at 
250 billion barrels, including proven 
reserves.’ 

Two decentralized Government agencies 
operating in the mineral sector are the 
Consejo de Recursos Minerales (CRM), 
founded in 1955, and the Comisión de Fo- 
mento Minero (Fomento Minero), founded 
in 1976. CRM actively engages in mineral 
exploration, supports the exploration ef- 
forts of others by conducting specific geolog- 
ic studies, and annually publishes Mexico’s 
mineral production and trade statistics. 
CRM has participated in a number of im- 
portant mineral discoveries such as the La 
Caridad copper deposit, Las Truchas and 
Peña Colorado iron ore deposits, and the 
phosphate deposits of Baja California. High- 
priority minerals targeted in CRM’s current 
exploration program include bauxite, iron 
ore, nickel, and coal. In 1980, CRM had a 
technical staff of 750 workers and a budget 
of $53 million, 70% of which was related to 
exploration. 

Fomento Minero holds the Government 
interest in large mineral operations (es- 
pecially where private capital is lacking); it 
promotes and finances small- and medium- 
sized mining companies and provides them 
with technical assistance. Fomento Minero 
is the 100% owner of the phosphate rock 
mining projects in Baja California, Macoco- 
zac copper project, Minera Santa Rosalia, 
Cia. Real del Monte y Pachuca, and Zinca- 
mex S.A. Fomento Minero is a majority 
owner in Azufrera Panamericana S.A. (AP- 
SA) (sulfur), Cia. Exploradora del Istmo 
(sulfur), and Exportadora del Sal (salt). As a 
minority partner, Fomento Minero has an 
interest in a number of large and small 
mineral operations, including Cananea cop- 
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per (18%), La Caridad copper (6%), Real de 
Angeles silver (33%), and Micare coal 
(40%). 

In the area of new developments and 
expansion programs, 1980 was the sched- 
uled completion date of various projects. 
These included Cuale, Jalisco (nonferrous 
metals); Cumobabi, Sonora (molybdenum); 
Velardena, Durango (nonferrous metals); 
San Juan de la Costa, Baja California (phos- 
phate rock); and La Minita, Michoacan 
(barite and nonferrous metals). In 1981, 
completion of the following projects was 
expected: Cananea, Sonora (copper); Santa 
Barbara, Chihuahua (nonferrous metals); 
Taxco, Guerrero (nonferrous metals); and 
La Caridad, Sonora (molybdenum plant). 

Government Policies and Programs.—In 
April, the Government issued the long- 
awaited master development plan for 
Mexico—Plan Global de Desarollo (PGD)— 
designed to provide a unified framework for 
sectoral development plans, some of which 
were issued before. The industrial develop- 
ment plan was issued in 1979. The national 
energy plan issued in November is a sub- 
plan under the PGD. The PGD outlined the 
goals of the López Portillo administration: 
To reaffirm Mexico's independence, provide 
adequate employment, encourage economic 
growth, and improve the distribution of 
income. 

When the Alliance for Production was 
first announced, projected investment goals 
for López Portillo's 6-year term (sexenio) 
were $2.2 billion for the mineral industry. 
The $800 million invested in 1980 indicates 
that Mexico's mineral industry will have 
reached this goal before the sexenio ends in 
July 1982. 

There were no significant changes in the 
mining law since publication of the 1977 
law. In early 1980, there were changes in 
the tax system for gold and silver, finally 
resulting in a variable tax (0% to 40%) 
based on existing market prices for these 
precious metals. The tax on silver begins at 
6% when the price reaches $17.14 per troy 
ounce and graduates to 40% when the price 
reaches $23.30 per troy ounce. The tax on 
gold begins when the price reaches $404 per 
troy ounce and graduates to 40% when the 
price reaches $504 per troy ounce. 

Regarding taxation, the Mexican mining 
law provides that, in addition to the stand- 
ard corporate income tax of 42%, mining 
operations will pay three classes of taxes: 
Production, concession, and exploration. 
The concession taxes are levied at $1.33 per 
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hectare for nonmetallic minerals and $2.65 
per hectare for metallic minerals. Produc- 
tion taxes vary according to the mineral 
being produced. Gold, silver, and sulfur are 
taxed at 9%; iron, magnesium, and coal are 
taxed at 4%; and other minerals are taxed 
at 7%. The exploration tax is levied at $0.44 
per hectare per year. 

Article 16 of the 1977 mining tax and 
development law established four general 
classes of subsidies. These are: (a) a subsidy 
of 2% on the value of the minerals produc- 
ed, which is deductible immediately upon 
payment of the production tax (this subsidy 
is to be used to offset the cost of prospecting, 
exploration, and development that is car- 
ried out during the same calendar year); (b) 
an additional 1% of the above subsidy is 
allowed if the taxpayer has a gross annual 
income from mineral sales of less than $1 
million; (c) a subsidy of up to 75% of the 
general import tax on machinery, equip- 
ment, parts, and replacements (when these 
are not manufactured in Mexico, except 
passenger vehicles); and (d) other incentives 
which, because of special economic circum- 
stances, are considered necessary to safe- 
guard or foment the development of the 
mining industry. 

Experience to date indicates that the 1977 
law succeeded in simplifying mining oper- 
ations and making it easier for new oper- 
ations and investments to take place. Gov- 
ernment officials in the mining sector re- 
ported in 1980 that new changes were being 
considered, which will further simplify min- 
ing operations and investment. A new min- 
ing law has therefore been prepared and 
was expected to be approved by the end of 
1980. 

Foreign investment in Mexico's mineral 
sector remained strictly controlled. Mexi- 
can law provides for three separate classes 
of mining companies: State-owned, mixed, 
and private. In the private sector, foreign 
ownership is limited to a maximum of 49%, 
and it is limited to 34% in the mixed sector. 
Firms with foreign participation are largely 
excluded from mining such minerals as 
sulfur, potassium, phosphates, iron, and 
coal. Oil and gas production and uranium 
mining and processing are carried out com- 
pletely by state-owned firms.* 

In 1980, the World Bank granted a $40 
million credit to the Ministry of Patrimony 
and Industrial Development to stimulate 
exploration and production from small- and 
medium-sized mining operations. 

During 1980, output in the transportation 
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sector showed good progress. Railroad serv- 
ices increased 11%; road transport increas- 
ed 10%; and maritime transport increased 
21%. Despite this progress, mineral produc- 
tion and its growth continued to be ham- 
pered by an inadequate and antiquated 
railroad transportation system. The lack of 
rolling stock has impacted on the flow of 
concentrate from the mines to the smelters 
and refineries, as well as the subsequent 
flow to the manufacturing plants. In 1979, 
mineral cargo represented about 27% of the 
freight handled by railroad, comprised 
mostly of iron ore, coal, coke, and manga- 
nese. Certain steel plants suffered from the 
timely supply of coke and pellets, forcing 
them to import iron ore pellets. Drilling 
operations by PEMEX have been hindered 
by delays in rail deliveries of barite. 

In late 1980, the World Bank approved a 
$150 million loan to Ferrocarriles Nacio- 
nales de México to rehabilitate and expand 
Mexico's largest railroad network. Ferro- 
carriles Nacionales has 70% of Mexico's 
20,200-kilometer system (mostly single- 
track) and handles 80% of total rail traffic. 
In May 1980, a rail link was inaugurated 
from Siderürgica Lázaro Cárdenas Las Tru- 
chas, S. A. s (SICARTSA) Las Truchas steel 
plant to Mexico City. In remote areas, 
trucking is often used to haul mine output. 
Mexico has 207,000 kilometers of highways, 
of which 30% are paved. 

Mexico was engaged in a large port devel- 
opment program involving two new ports on 
the gulf coast at Altamira and Laguna de 
Ostión, and the expansion of existing port 
capacities at Lazaro Cardenas and Salina 
Cruz on the Pacific coast. Port development 
at Altamira, north of Tampico, is based in 
part on a need for improved handling facili- 
ties for imports of iron ore. The new port 
will be able to service ships of up to 100,000- 
deadweight-ton capacity. The greatest part 
of crude oil exports was from the Port of 
Coatzacoalcos on the gulf. Mexico has a 
large system of pipelines to transport crude 
oil, refined products, and natural gas total- 
ing about 13,000 kilometers. According to a 
PEMEX program, by 1990 the national 
system of gas pipelines will cover three 
times the distance of the rail system. Mexi- 
co was restoring the cargo land bridge 
between Coatzacoalcos on the gulf coast and 
Salina Cruz on the Pacific coast. The 300- 
kilometer trans-Isthmus rail-highway sys- 
tem, based on a railroad originally built by 
the British around 1890, was expected to be 
operational in late 1981. 
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There are approximately 920 operating 
companies in Mexico involved in well over 
15,000 separate mining ventures. Employ- 
ment in the mining sector continues to 
grow, reaching approximately 165,000 per- 
sons in 1980, an increase of 3% over that of 
1979. Although the number of mining oper- 
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ations is impressive, approximately 90% of 
all mining operations are conducted by only 
five major companies. The Government of 
Mexico continues to emphasize the develop- 
ment of medium and small mines to be 
assisted by the World Bank loan. 


PRODUCTION 


Mexico’s output of minerals continued to 
be dominated by the mineral fuels. Produc- 
tion of crude oil in 1980 increased 33%, 
following a 21% increase in 1979. Total 
production of natural gas also increased— 
22% in 1980, compared with a 14% increase 
in 1979. Crude oil, gas liquids, and conden- 
sate production in 1980 averaged 2.1 million 
barrels per day, a 32% increase over the 
1979 rate. Output of barite increased in line 
with the demand by PEMEX for more 
drilling mud. 

Output of copper increased 64% to a 
record high. Production of silver, Mexico’s 
most valuable metal, decreased 4% despite 
record high prices, reflecting the drop in 
output of lead and zinc, which are coprod- 
ucts in many of the country’s mines. 

Production of iron ore increased 26%. 
Mexico continued to expand its capacity for 
making steel. Output of crude steel in 1980, 
however, increased slightly from lower utili- 
zation of installed capacity. Production of 
ferroalloys (mostly ferromanganese) reach- 
ed new highs, and output of manganese ore 
decreased. 

Among the important nonmetallic miner- 
als, production of fluorspar increased 5% 
and continued above the depressed level of 


1977. Output of phosphate rock rebounded 
from the low level of 1979. Sulfur output 
was up slightly. 

According to data published by the Secre- 
taría de Patrimonio y Fomento Industrial,’ 
the breakdown in value of total nonfuel 
minerals output in 1978 (the latest year 
available) was 18 metals contributed 72%, 
and 28 nonmetallics contributed 28% of the 
total. The value of the precious metals— 
gold and silver—alone accounted for almost 
30% of the total value produced. In 1978, 
the States of Mexico that were leading 
producers of the most important minerals 
(not including oil and gas) were Sonora 
(copper); Durango and Guanajuato (gold); 
Chihuahua, Colima, and Jalisco (iron ore); 
Chihuahua (lead and zinc); Hidalgo (manga- 


nese); Chihuahua and Zacatecas (silver); 


Coahuila and Nuevo León (barite); Coahuila _ 


(coal); San Luis Potosi and Guanajuato 
(fluorspar); and Veracruz (sulfur). 

As for the structure of Mexico’s mining 
industry in 1979, the large private miners 
accounted for 55% of output value, followed 
by miners with Government equity (80%) 
and medium and small miners (15%). In 
1971, mining companies with Government 
equity accounted for 21% of the total. 


Table 1.—Mexico: Production of mineral commodities? 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980 
METALS 
Aluminum metal, primar 42,358 42,720 43,092 43,195 €43,200 
Antimony:? 
Mine output, metal content 2,546 2,098 2,457 2,872 2,176 
Metal (in mixed bars and refined) 593 934 490 551 422 
Arsenic, white 5,499 5,744 6,245 6,537 6,332 
Bismuth ________________________e_ 557 729 978 154 770 
Cadmium: 
Mine output, metal content... 1,844 1,781 1,894 1,778 1,791 
Metal, refingdgs g) 710 908 897 830 778 
Copper: 
Meee metal content 88,970 89,662 87,186 107,109 175,399 
etal: 
Blister (primary only) 85,175 87,457 86,978 83,857 85,695 
ET Refined (primary and secondary) . — — — — 15,418 13,062 14,990 81,781 85,610 
Mine output, metal content troy ounces. . 162,811 212,709 202,008 190,364 195,991 
Metal, refined ______________~_ 0C e 150,722 196,634 190,718 187,439 185,863 


See footnotes at end of table. 
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Table 1.—Mexico: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 


METALS —Continued 


Iron and steel: 
Iron ore: 
Gross weight thousand tons 5,466 5,381 5,334 6,061 
Metal content do... 3,644 3,587 3,556 4,041 
Metal: 
Pig iron and sponge iron do- 3,528 4,329 5,137 5,027 
Ferroalloys: 
Ferromangan ee do____ 54 99 107 120 
Silicomanganese ________ do____ 18 27 34 35 
Ferrosilicon ~.____~____ _ do 18 23 25 25 
e do... 3 3 5 5 
TT a do____ 93 152 171 185 
Crude steel |... do... 5,298 5,601 6,716 7,117 
T Semimanufactures. — do... 4,140 4,302 5,253 5,852 
ad: 
Mine output, metal content 200,027 163,479 170,593 173,445 
Metal: 
Smelter 
, te ge sc 189,731 153,948 166,098 172,988 
Secondary (refined)? e 45,000 62,300 49,300 . 50,000 
Total eco Pe 234,731 216,248 215,398 222,988 
Refined: 
Primary (including lead content of 
antimonial lead) ji j 172,665 143,742 159,342 167,149 
Secondary®_________________ 45,000 62,300 49,300 50,000 
Totli ta 217,665 206,042 208,642 217,149 
Manganese ore: 
Gross weight 453,211 486,623 523,167 492,664 
Metal content: —— 163,156 175,184 188,340 177,359 
Mercury, mine output, metal content 
76-pound flasks - 15,026 9,660 2,205 667 
Molybdenum, mine output, metal content 16 1 11 48 
Nickel, mine output, metal content 56 34 22 1 
Selenium, elementalll 58 50 80 75 
ilver: 
Mine output, metal content 
thousand troy ounces. _ 42,640 47,030 50,779 49,408 
_ Metallurgical products, metal content do- 40,215 43,913 48,903 48,601 
in: 
Mine output, metal content ____________ 481 220 73 23 
Metal, smelter, primar 800 1,000 1,000 600 
J nenten, mine output, metal content 188 151 234 252 
inc: 
Mine output, metal content 259,183 265,469 244,892 245,477 
Metal, smelter, primary |... 175,210 174,376 173,094 161,723 
NONMETALS 
Asbes tos 1 TR ae 9 
oV Aem 210,063 270,674 231,485 151,162 
ue ,hydraulic. ________ thousand tons. .. 12,584 13,227 14,056 15,178 
ays: 
Bentonite JJ ³ðÄA eo es RUE REIR 55,583 59,169 140,325 169,848 
Fuller's eart nn 20,108 61,369 40,615 48,820 
Kalita cca % -m 6-mmA. . riu 71,350 178,211 179,500 76,994 
nns ei 111,362 70,313 114,000 149,000 
DIGWUMNNG os er Se ee 26,294 23,574 40,862 44,004 
Peldspar - - - -- --------------------— 73,239 114,319 109,808 110,869 
Fluorspar, all grades thousand tons- _ T897 r660 960 875 
Graphite, all grades 60,337 58,432 52,264 50,880 
Gypsum and anhydrite, erule 1,414,237 1,495,750 1,757,870 2, 021, 006 
Lime 2-2 s eo e thousand tons *3,490 *4,150 ©4,445 4,579 
Magnes ite 23,186 66,400 76,035 81,620 
Mica, all grades 1,303 171 401 243 
Nitrogen: N content of ammonia |... 715,729 780,321 1,303,914 1,358,800 
FI i ee 14,555 22,429 24,517 19,859 
Phosphate rock 224,428 285,470 322,076 171,069 
Salt, all types thousand tons 4,591 4,900 5,635 6,169 
ium compounds: 
Soda ash (sodium carbonate / do... 390 *420 414 420 
Sodium sulfates, natural (bloedite 228,025 109, 489 330,804 362,985 


See footnotes at end of table. 
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1980P 


145,549 


144,951 


, 


194,951 


140,294 


3, 


190,294 
447,128 
160,966 
*1,500 
74 

46 


47,344 
45,410 


238,231 
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Table 1.—Mexico: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980 
NONMETALS —Continued 
Stone, sand and gravel: 
leite, common ___________________ 4,902 8,784 19,753 15,714 *15,000 
Dien... 8 347,007 433,429 249,244 282,342 *300,000 
Limestone... thousand tons 94,763 94,750 22,565 24, 086 26,000 
Marble 2,449 1,348 144,554 155,578 NA 
Quartz, quartzite, glass sand (silica) _______ 509,029 626,715 532,209 537,299 *550,000 
Strontium minerals (celestite ____________ 22,157 45, 633 34,224 39,519 €45,000 
Sulfur, elemental: 
Frasch process thousand tons 2,054 1,723 1,650 1,773 *1,800 
Byproduct: 
Of metallurgy® ----------—- do- 75 180 100 100 150 
Of natural gas do... 96 133 168 252 *302 
Total o AA ee do... 2,225 1,936 1,918 2,125 €2.252 
. em AAA 192 163 2,639 2,500 *2,100 
Wollaston itte 1.143 692 10,956 11,892 NA 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black _______________________ 171,108 109,728 207,467 270,000 200,000 
Coal, bituminous - thousand tons 6,610 6,756 7,357 7,010 
Coke: 
Metallurg ical!“ do- 2,151 2,815 2,808 2,974 2,383 
ehen e do- 21 12 11 13 16 
Bree ee do____ 16 65 87 65 10 
rr AA et do— 2,188 2,892 2,906 3,052 2,409 
Gas, natural: 
CCCP million cubic feet. 771,774 146,863 934,911 1,064,559 1,298,581 
Marketable_________________ do... 511,926 600,051 144,891 914,873 1,129,288 
Natural gas liquids: 
Field condensate 
thousand 42-gallon barrels_ . *95 105 , 1,259 8,597 139 
Other — etae eis ce is do____ 34,154 38,136 42,689 53,644 70,791 
Petroleum: 
Crude c n neci ires do- 267,320 357,985 441,348 533,329 108,454 
Refinery products: 
Gasoline: 
Aviation do. ... 565 525 585 638 622 
Other ou ocu ms do_ ___ 76,366 83,492 88,643 102,888 118,855 
rr at do____ 6,179 7,749 7,390 ,154 10,089 
Kerosine. do- 13,444 12,416 13,840 14,698 15,164 
Distillate fuel oli do____ 59,075 66,574 72,461 78,584 89,392 
Residual fuel oil do____ 78,217 85,122 88,963 86,684 112,903 
Lubricants- _____________ _ do____ 3,103 2,823 2,931 2,836 2,860 
er: 
Liquefied petroleum gas _ _ do 20,278 24,030 27,024 33,058 43,829 
Asphalt "NERONE 3,690 4,403 4,819 5,390 6,155 
Unspecified |... do... 14,716 6,135 6,138 7, 690 6,656 
Refinery fuel and losses do— 11.405 15,460 3,834 16,647 18,478 
Total kc ũ . do- 1277, 038 308,729 326, 628 358, 267 425,003 
“Estimated. Preliminary. "Revised. NA Not available. 


1Table includes data available through Aug. 24, 1981. 


?In addition to the commodities listed, pumice and additional types of crude construction materials are produced, but 
output is not reported and available information is inadequate to make reliable estimates of output levels. 
3Sb content of ores for export plus Sb content of antimonial lead and other smelter products produced. 
*Calculated white As equivalent of metallic As content of products reported. 
5Bi content of refined metal, bullion, and alloys produced indigenously, plus recoverable Bi content of ores and 


concentrates exported for processing. 


Calculated from reported Fe content on the basis of ore containing 66.67% iron. 


"Calculated from reported Mn content of mine production on the basis of ore containing 36% manganese. 


5Estimates by the International Tin Council. 
?Excluding that for cement production. 
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TRADE 


Mexico's international trade in mineral 
commodities is given in table 2 for exports 
and in table 3 for imports. 

In 1980, Mexico's total exports increased 
74% to $15.3 billion, and imports increased 
55% to $18.6 billion. The value of crude oil 
exports increased by almost 150% in 1980 
following a 114% increase in 1979. Increas- 
ed foreign exchange earnings from oil ex- 
ports reflect higher prices as well as in- 
creased shipments. 

Since 1976, the volume of exports of 
petroleum has grown dramatically to be- 
come the dominant factor in Mexico's ex- 
port sector. Crude oil exports in 1980 of 303 
million barrels were almost seven times 
greater than the exports in 1976. Exports of 
crude oil, petroleum products, and natural 
gas by PEMEX in 1980 amounted to $10.3 


1976 
Total Mexican exports |. |. ..... 3,317 
Crude oil export? 440 
Crude oil share_ - ------------ 13.3% 
Mining, metallurgical exports_ _ _ _ _ 441 
Mining, metallurgical share 13.3% 


According to data recently published by 
the Government,’ Mexico has had a surplus 
in its nonfuel minerals trade over the past 
decade. Between 1970 and 1978, the value of 
nonfuel mineral exports increased 626%. Of 
the metallics, silver, copper, iron ore, and 
manganese had the greatest growth in ex- 
port value. During the same period, the 
nonmetallics with the greatest export 
growth were alabaster, asbestos, dolomite, 
marble, perlite, silica, salt, and sulfur. 
Fluorspar exports grew by 300%. The Gov- 
ernment report provides the following 
breakdown in the destination of nonfuel 
mineral exports and the source of imports 
for 1978 on a percentage basis. 


Region Exports Imports 
Western Hemisphere! _________ 12% 15% 
Eurodeee ee ek 21% 13% 
ASE coe A ee 8 1% 3% 
Africa cs c oet ee (?) 8% 
Oceania 2) 1% 


1Including Canada and the United States. 
2Negligible amount. 


In 1978, the main market for Mexican 
mining-metallurgical exports was the Unit- 
ed States, with 60%, followed by Great 


billion. In 1980, Mexico exported 43% of its 
crude oil production, mostly to the United 
States. Mexico was approaching Venezuela 
as the leading producer and exporter of 
petroleum in Latin America. The tabulation 
with values shown in million dollars below 
shows that while oil exports have increased 
their share of Mexico’s total exports, the 
mining-metallurgical share has decreased. 
As a comparison, in 1970, exports of mining 
and metallurgical products were 15% of 
total exports. On the other hand, Mexican 
imports of mining-metallurgical commodi- 
ties have been at the level of 5% of total 
imports over the past decade. In 1980, ex- 
ports of products from the extractive indus- 
tries (not including oil, gold, and silver) 
amounted to $503 million. 


1978 1979 1980 
4,418 6,063 8,798 15,308 
988 1,774 3,811 9,449 
22.4% 29.3% 43.3% 61.7% 
4 503 189 1,307 
10.2% 8.3% 9.0% 8.5% 


Britain, 6%; Japan, 6%; Brazil, 5%; the 
Federal Republic of Germany, 5%; Belgium- 
Luxembourg, 4%; and Italy, 2%. In the 
same year, the United States supplied 62% 
and was the main source of mineral im- 
ports, followed by Canada, 7%; Morocco, 
6%; and Great Britain, 3%. 

One of the significant mineral trade 
events in 1980 was the initiation on Janu- 
ary 15 of the shipment of natural gas to the 
United States via a new pipeline from San 
Fernando to McAllen, Tex., at the average 
rate of 281 million cubic feet per day. The 
gas earnings for 1980 were $448 million, 
based on the initial rate of $3.36 per thou- 
sand cubic feet that was later increased to 
$4.47 per thousand cubic feet. Beginning 
January 1, 1981, the rate was scheduled to 
increase to $4.82 per thousand cubic feet. 

During 1980, Mexico and Japan negotiat- 
ed an agreement to supply Japan with 
300,000 barrels per day of crude oil by 1982 
in exchange for technical and financial 
assistance for Mexico’s steel industry. 

Despite the remarkable growth of Mexi- 
co’s steel industry, imports of steel contin- 
ued to grow. Steel imports in 1979 were 
valued at $1.05 billion compared with $360 
million expended in 1975. 
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In the private sector, Industrias Penoles, er of metallic and nonmetallic minerals. 


S.A. de C.V. was the most important export- 


Table 2.—Mexico: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


1978 


1979 


United 


Destinations, 1979 


States Other (principal) 
METALS 
Aluminum metal including alloys, all 
Cͥi: 8 (3) zt 
Antimony: 
Ore and concentrate 14,508 1,311 1,311 
Metal including alloys, all formed 384 534 413 Brazil 73; Japan 35. 
Arsenic trioxide, gross weight |... _ _ — — 2,802 3,277 2,898 Brazil 301. 
Bismuth metal including alloys, all forms 187 242. ies All to Belgium-Luxembourg. 
Cadmium, refined. 759 633 291 Brazil 255; France 27. 
Chromium: Chromite 4 sites 
Cobalt, content of concentrates . _ 8 (1) a All to Guatemala. 
waa 
and concentrate, copper content T559 18,742 -- West Germany 4,770; Republic of 
Korea 4,563; Spain 3,319. 
Copper sulfatee 1,011 458 140 Brazil 286. 
Metal including alloys, all forme 1,682 1,369 Japan 250. 
Iron and steel: 
Ore and concentrate, gross weight r893 413 399 West Germany 14. 
Metal including alloys: 
Se) 315 1.153 1.077 France 75. 
Pigiron... e 43 567 567 
Sponge iron, powder, shot _ _ _— 7,127 449 218 Colombia 101; Venezuela 82. 
Ferroalloys— 134,433 39,240 NA NA. 
Steel, primary form 1.152 17 17 
Semimanufactures 1382, 485 269,591 NA NA. 
Lead: 
Ore and concentrate, lead content. 11,108 2,565 2,565 
Oxides ___________________ 738,199 35,148 18,040 Venezuela 7,248; Colombia 2,070. 
Metal including alloys: 
CLAD) e ner ye eer 44 S225 
Unwroughhjt . 176,864 73,590 36, 207 Italy 17,122; Japan 10,221. 
Semimanufactures 330 455 231 uu Kingdom 105; West Germany 
Manganese ore and concentrate 1246,776 220,902 46. 703 France 210915 Japan 49, 212; Argen- 
ina 24, 
Mercury _______— 76-pound flasks_ _ 6,278 5,316 143 Brazil 4,386. 
Nickel meta] including alloys all forms 
kilograms_ _ 2,380 1,921 -- El Salvador 1,477. 
e elemental- ____________ 129 34 3 United Kingdom 22. 
ilver: 
Ore and concentrate, gross weight __ 129,285 15,327 15,327 
" Metal... thousand troy ounces. . 26,472 30,477 24, 330 United Kingdom 2.699; France 770. 
in: 
Ore and concentrate (2) Ds 
Metal including alloys, all forms 1 15 us Honduras 15. 
Tungsten: 
Ore, gross weight... r192 127 127 
Concentrate, tungsten content 1534 351 351 
Zinc: 
Ore and concentrate, zinc content 7126, 190 63,179 15,980 Ra EIQUE 28,770; Nether- 
an 
Oxide. lE — 8 11.274 11.743 11.322 Chile 94. 
Metal including alloys, all forms 105,510 73,803 468 Brazil 21,762; Uruguay 2,842. 
NONMETALS 
Abrasives, natural. ness 1112 13 -- Brazil 12. 
Asbes tos 1155 42 4 Colombia 26; Venezuela 12. 
Barite and witherite .. ... 198,950 134,584 134, 584 
Clays, crude: 
tone ee T16 14 13 Dominican Republic 50. 
Fuller’s ear enn 714,636 12,826 552 Brazil 4,005; Peru 2,020; Chile 1,376. 
Koln ee 53 4 e rus 1; Costa Rica 1; West Germany 
Other nus eade 574 505 123 Ecuador 103; Guatemala 89. 


See footnotes at end of table. 
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Table 2.—Mexico: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 : 
d ne Other (principal) 
NONMETALS —Continued 
Diamond, gem, not set or strung 
carats. _ " 5,000 -- Spain 5,000. 
Diatomite and other infusorial earth .. _ _ 129, 306 16,504 286 Brazil 1517 Venezuela 1,822; Argen- 
tina 1,517. 
Feldsppaͤuuõ; „ 1306 127 122 Guatemala 5. 
Fertilizer materials, crude, phosphatic _ _ 1,021 s 
Fluorp aer „„ 17 12,970 708,620 498, 140 Canada 123,295; Netherlands 46,314; 
Poland 16,086 
Gp natura!!! 147,136 9,115 9,109 Insignificant. 
um and plaster __ thousand tons 1,535 1,838 1,806 China, mainland 82. 
M (including magnesium oxide) . 231 260 51 Dominican Republic 150; Republic of 
South Africa 54. 
ie crude, including splittings and 
C e ende ee 10 19 19 
Perlite, crude, ground, activated, and 
expanded JJ 8- 15,053 2, 806 61 Brazil 1, 150; Cuba 628; Chile 339. 
Precious and semiprecious stones except 
diamond- .- --------- kilograms_ _ r859 444 165 Japan 110; Switzerland 61. 
Sült. ˙·¹ s ut thousand tons 14,460 5,233 1,351 Japan 3, 350; Canada 358. 
Sodium compounds, n. e. s.: 
Sodium hydrox ide 123 252 90 Belize 58; China, mainland 54. 
Sodium sul fate 147,692 151,553 252 Brazil 110, 373; Colombia 14,675; 
Venezuela 13, 494. 
Stone, sand and gravel: 
Dimension stone: Marble 11,324 1.003 189 Colombia 593; Guatemala 112. 
Dolomite, crude and calcined, chiefly 
refractory-grade muri tae 1532 2,461 1,360 Guatemala 801; El Salvador 261. 
Gravel and crushed rock __------ 16,733 NA NA NA. 
Quartz and quarzite - 1328 252 252 
Sand excluding metal-bearing . —-— --— 7,348 15,419 15,077 Guatemala 193. 
Strontium minerals, celestite 37,243 39,963 39,963 
Sulfur, elemental, all forms 
thousand tons 71,233 1,2204 1,003 United Kingdom 80; Brazil 41. 
Talc and steatitqe e 213 (1) (1) 
Vermiculite „ 71,212 1,228 1,228 
Wollaston ite 460 339 121 Nicaragua 215. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 71,052 983 -- All to Belize. 
Carbon blackckkkk kk 970 1.079 755 Peru 184; Argentina 52. 
Coal, all grades including briquets 751 486 147 Belize 301. 
Coke and semicoke _ - ... ME 10 ES All to Nicaragua. 
Petroleum: 
Crude_ thousand 42-gallon barrels. _ 133,247 194,485 NA NA. 
Refinery products: 
Gasoline do- 613 TE 
Keros ine do- 20 = 
Distillate fuel olli do- 40 98 NA NA 
Residual fuel oil_ _ __ __ 0a es 1,442 NA NA. 
Liquefied petroleum gas _do_ _ _ _ a 2,161 NA NA. 
TRevised. NA Not available. 
1Less than 1/2 unit. 
?Revised to zero. 
Table 3.—Mexico: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 ; 
d Gaited Other (principal) 
METALS 
Aluminum: 
Bauxite. - - --------------—- 750,732 62,593 40,514 Guyana 12,321. 
Oxide and hydrox ide 7108, 600 115,282 114, 441 France 254. 
Metal including alloys, all forms 743,113 64,010 36, 396 Canada 11,025; France 7,317. 
Beryllium metal including alloys, all 
form kilograms_ _ 10,907 4,744 4,461 Japan 3. 


See footnotes at end of table. 
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Table 3.—Mexico: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 ; 
4 1 Other (principal) 
METALS —Continued 
Bismuth metal including alloys, all forms 
kilograms. _ 470 15 -— Sweden 15. 
Cadmium metal including alloys, all 
C ³AA eet ee 1759 633 291 Brazil 255. 
Chromium: Chromite ------------ 150,919 55,016 34, 002 Cuba 18,286; Philippines 2,727. 
Cobalt: 
Oxide and hydroxid ene 129 118 55 Belgium- Luxembourg 62. 
Metal including alloys, all forms _ _ _ 155 59 10 Belgium- Luxembourg 39; Canada 4. 
Copper metal including alloys: 
Serap a A E 8 11214 6,167 6,141 Insignificant. 
Unwrouggnt 2.2. - 720,857 16,018 6,678 Chile 5,985; United Kingdom 2,707. 
Semimanufactures____________ 1129 114 82 West Germany 17. 
Iron and steel: 
Ore and concentrate, gross weight _ _ F148,773 571,916 341,299 Brazil 129,961; Sweden 92,843. 
Metal including alloys: 
e te Ba ee sigs 1481,601 328,636 320,971 Japan 6,497. 
Pig iron and similar materials 146,472 44,717 43, 240 Brazil 1,269. 
Sponge iron, powder, shot _ _ _ _ _ 18,031 22,036 21,962 Insignificant. 
Ferroalloys_____________ _ 9,375 11,804 NA NA. 
Steel, primary form 146,160 126,494 89,511 West Germany 7,911; United King- 
dom 5,265; Romania 5,019. 
Steel, semimanufactures 
thousand tons. _ 11,219 1.417 NA NA. 
Lead metal including alloys: 
S h AAA 1157 128 128 
Unwroughgnt 129 124 124 
Semimanufactures 3 4 4 
Magnesium metal including alloys: 
PD. ou eec utt ent tcs t ES 24 24 
Unwrought ________________ 12.617 2,179 658 Norway 1,517. 
Semimanufactures 184 69 69 
Manganese: 
Ore and concentrate 137,398 29,637 14,831 Australia 14, 806. 
Oxides oe cu n c Lu 572 122 67 Japan 40. 
Mercury 76-pound flasks_ _ 111 82 82 
Molybdenum: 
re and concentrate 710 693 631 West Germany 62. 
Metal including alloys, all forme r64 234 222 West Germany 11. 
Nickel: 
Üxide- nno euo DEL 395 320 166 Cuba 71; France 39. 
Matte, speiss, similar materials r2 929 4,411 3,414 France 451; Cuba 204. 
Metal including alloys, all forms ..... 236 194 145 France 33. 
Platinum-group metals, all forms: 
Palladium troy ounces. _ 14,273 4,733 568 Switzerland 4, 165. 
Platinum do. .. 1360 424 424 
Selenium, elemental. _ _ _ _ kilograms_ _ 548 a 
in: 
Ore and concentrate___________ T2 940 2,258 692 Peru 914; Singapore 218. 
M ³oð e 21 129 121 Insignificant. 
Metal including alloys, all forme r276 610 409 Chile 200. 
Titanium: 
Ore and concentrate: 
Ilmenite _______________ 63,572 59,724 59,724 
Kütile o n es 1,944 2,692 2,198 Australia 457. 
Titaniferous slag _____________ 37 68 68 
GG’; a i ni 668 995 126 West Germany 577; Japan 151. 
Tungsten metal including alloys, all 
7 eS ata og ces a ny es E 24 76 25 West Germany 50. 
F oxides... 126 218 198 Switzerland 50 West Germany 15. 
inc: 
M ˙i.Ü.-‚ͥA et 199 264 263 Insignificant. 
Metal including alloys, all forms 111 575 575 
Zirconium: 
Zircon concentrate 4,719 6,266 5,366 Australia 900. 
Oxide. nl 8 95 148 82 Republic of South Africa 60. 
NONMETALS 
Abrasives, natural, n. ess 11,410 1,583 1,465 West Germany 47. 
Asbestos LLL LLL 2L lol 160,359 71,617 8,328 Canada 42,262; Republic of South 
Africa 11,748 
Barite and witherite 525 98,189 58, 809 


See footnotes at end of table. 


west Germany 16,372; Singapore 
0,998. 
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Table 3.—Mexico: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit. 1978 1979 ; 
á pons Other (principal) 
NONMETALS —Continued 
Boron materials: 
Crude natural borates- .. _ 429 54 54 
ide and acid ______________ 71,054 S 
is crude: 
qj _—--------------- 14,678 7,782 7,712 Insignificant. 
Fire clay ull cdrom T147,109 162,841 159,164 Do. 
Fuller’s earth -------------—- 174 er 
ef 156,148 71,450 70,744 Insignificant. 
Cryolite and chiolite -- ---------- 55 181 106 Denmark 48. 
Diamond, gem, not set or strung 
carats. . r785 12,000 10,000 West Germany 1,500; Belgium- 
Luxembourg 500. 
Diatomite and other infusorial earth .. _ _ 1271 228 228 
Feldspar - ------------------- 125 3,434 3, 407 Insignificant. 
Fertilizer materials: 
Crude, phosphatic - thousand tons_ _ 1,349 1,196 373 Morocco 823. 
Manufactured: 
Potassic_ - ------------—- T136,221 154,946 112,936 Canada 21,000; Spain 21,000. 
Other including mixed i 8,176 1 Chile 3,175. 
Graphite, natural 1114 310 301 Insignificant. 
Gypsum ___________ 2222222 125,039 26,347 26, 276 Do. 
Magnesite JJ ͤ E A 4,392 28,794 4,134 Greece 14,262; Brazil 7,000. 
ica: 
Crude including splittings and waste _ 62 65 59 Insignificant. 
Worked including agglomerated 
splittingns ss 26 549 540 Do. 
Precious and semiprecious stones except 
diamond kilograms . 14.311 236 235 Do. 
Quartz, piezoelectric and other crystal 
do- 15,972 104 104 
SS§ö§;ẽÜ hmmTn! v ee 1.378 864 864 
Sodium and potassium compounds, n. e. s.: 
Caustic sodaaaaa 137,439 265,358 265,148 Insignificant. 
Caustic potash _.___________ _ 2,014 2,321 1,614 West Germany 333; Italy 236. 
Sodium carbonate 104,042 138,835 130,835 Bulgaria 8,000. 
Stone, sand and gravel: 
Cal Cite si a ee Se ie 1,722 1,658 1,387 France 84; Brazil 80. 
Dimension stone: Marble 14,791 3,314 104 Italy 1,871; Guatemala 1,200. 
Dolomite, chiefly refractory- grade 173 125 115 Insignificant. 
Quartz and quartzite except electrical- 
grade Oe 11,582 2,115 1,818 Switzerland 448; Sweden 185. 
Sand excluding- metal bearing 1331, 947 463,033 462,964 Insignificant. 
Sulfur, elemental, all form 11,109 16,054 16,051 Do. 
Talc, steatite, pyrophyllite 129,866 160,094 160,094 
Vermiculite 1637 683 683 
Other: 
CFride eet Se eee 4,800 NA NA NA. 
Magnesium oxide T228 213 169 France 24; West Germany 19. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black and gas carbon: 
rbon black 2,210 1,924 1,828 Insignificant. 
Gas carbon ________________ 7140 202 202 
Coal, all grades including briquets "569,734 741,079 529,439 Australia 88,259; Colombia 63,380. 
Coke and semicoke______________ 186,716 141,718 132,261 Colombia 7,586. 
Peat, including peat briquets and litter _ 177 403 403 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels. .. 44 46 NA NA. 
Kerosine and jet fuel do— 193 228 NA NA. 
Distillate fuel oil do... 1934 "a 
Residual fuel oil do- 16,498 5,593 NA NA. 
Lubricants... .......- do- 1737 998 NA NA. 
Other: | 
Liquefied petroleum gas do- 2,155 2,944 NA NA. 
araffin_ - - ------—- do_ _ __ 9 7 NA NA. 
lvents do_ _ _ _ 32 51 NA NA. 
Petroleum coke _ _ _ _ _— do ... 6 uns 
Unspecified do. ... 12 9 NA NA. 


TRevised. NA Not available. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Mexico has no current 
bauxite production, and there is little pros- 
pect for the development of bauxite mines. 
Alumina, primarily from the United States, 
is imported as the raw material for the sole 
producer of aluminum ingot, Aluminio S.A. 
de C.V., which operated a 90,000-ton-per- 
year plant in Veracruz since 1963. Because 
this plant cannot meet domestic demand, 
imports of aluminum increased notably in 
1979 at a cost of $138 million. 

Preliminary plans were being made to 
construct aluminum plants at Altamira to 
take advantage of its expanded port facili- 
ties for importing alumina and the avail- 
ability there of natural gas as an energy 
Source. 

In particular, ALCAN Aluminium Ltd. is 
to undertake a feasibility study for a 45,000- 
ton-per-year aluminum smelter in Mexico. 
The study is a joint venture with Comalum 


S.A., owned by Mexico's three leading alu- 
minum transmission cable producers. The 
smelter would be located near Altamira on 
the Gulf of Mexico and would supply Mexi- 
can domestic requirements. If results of the 
study are favorable and the Mexican Gov- 
ernment gives approval, then production 
could begin within 3 years. 

Copper.—Mexico's plans to increase its 
capacity to produce copper during 1980-90 
are shown in table 4. 

Mexicana de Cobre, S.A., a joint venture 
of private Mexican interests (56%) and Gov- 
ernment agencies (44%), had its first full 
year of operation of La Caridad project 
since startup during the second half of 19'79. 
The new mine operated below capacity 
because of a number of startup difficulties. 
The mine, with a design capacity of 72,000 
metric tons per day of ore, is the first stage 
of an integrated project that will include a 
180,000-ton-per-year smelter. 


Table 4.—Mexico: Projected mine capacity for copper production 


(Thousand metric tons) 


Mexicana de Cobre, S.A XK... 
Cia. Minera de Cananea ______________________/_ 
Grupo Industrial Minera Mexico, S. AAA 


Minera Frisco, S.A 
Macocozac, S.A 


Industrias Penoles, S.A. de C. CW. — 
//ôöÜ ³o¹¹¹ . ; ·vydũ ³ A K y oe ct 


1980 


TR 34 34 34 34 34 34 
Been 4 7 7 7 7 7 
SE 4 6 6 6 6 6 
ae 5 5 5 5 5 5 
— 7 9 9 9 9 9 


SS 234 303 351 383 375 380 
SR 120 173 220 333 905 630 


Source: Engineering and Mining Journal. Mining in Mexico. V. 181, No. 11, November 1980, p. 67. 


During 1980, construction of the smelter 
was begun under a construction manage- 
ment contract with Fluor Mining and Met- 
als Inc. Until the smelter is completed, most 
of the 32% copper concentrate produced 
will be exported from the Pacific Port of 
Guaymas. 

The La Caridad Mine is located in north- 
western Sonora State, about 200 kilometers 
from Hermosillo. The project is based on a 
copper deposit of 680 million tons grading 
0.6% copper and 0.02% molybdenum with a 
30-year operating life. Mine capacity will 
eventually be increased to 90,000 tons per 
day of ore to compensate for declining ore 
grades. The CRM participated in the explo- 
ration of the La Caridad copper deposit. 

Also in Sonora State, Cia. Minera de 
Cananea (owned by Fomento Minero, 13%; 
private Mexican interests, 53%; and Atlan- 


tic Richfield Co., 34%) embarked on an 
expansion program to increase mine and 
mill capacity from 30,000 to 70,000 tons 
per day by 1986 at a cost of $250 million. 
Expansion of smelter capacity was being 
studied. 

Mine production of the Cananea pit was 
discontinued in 1980. Future mine output 
from the Cananea project area will come 
from the Kino and Colorado-Veta open pits 
and the West Area under development. 
Major stripping of overburden for the new 
mine sites was expected to begin in 1982. 

Basic engineering for the first-stage ex- 
pansion of the concentrator, up to 50,000 
tons per day, was completed in 1980, and 
production was scheduled for 1983. The 
second-stage expansion, up to 70,000 tons 
per day, was planned for 1984. The Cananea 
concentrating plant first entered produc- 
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tion in 1943. In the summer of 1980, a new 
grinding line in this plant was installed, 
consisting of a rod mill and two ball mills. 
The new reverberatory furnace at the Ca- 
nanea smelter produces a matte of 36% to 
40% copper. 

The Cananea deposit ranks among the 
largest porphyry copper deposits in the 
world. Cananea copper reserves are esti- 
mated at 1,850 million tons, with an aver- 
age grade of 0.7% copper, classified as 
proven (49%), probable (32%), and possible 
(19%). A computer model developed in 1972 
is being used to evaluate alternate mining 
plans for the Kino, Colorado-Veta, and West 
Area pits. 

Iron Ore.—Although Mexico currently 
has installed mine capacity to meet domes- 
tic demand for iron ore, it has been neces- 
sary to import some iron ore (chiefly from 
Brazil) because of bottlenecks in the railway 


671 


system. Imports of iron ore in 1980 amount- 
ed to 381,000 tons. There have been ship- 
ping delays from the mine to the concentra- 
tor or pellet plants and from these plants to 
the steel companies. Within the 1980's, 
Mexico’s iron ore mine capacity is expected 
to stabilize at about 15 million tons per year 
of marketable iron ore. Considering that 
Mexico’s steelmaking capacity is expected 
to expand to 24 million tons by 1990, it will 
be increasingly necessary for Mexico to 
import iron ore. The port expansions plan- 
ned at Altamira take into account this need 
for additional iron ore imports. 

Table 5 shows that the major iron ore 
producers are Mexico's integrated steel- 
makers. In Latin America, Mexico ranks 
third as an iron ore producer, but second 
after Brazil in installed capacity for pro- 
ducing iron ore pellets. 


Table 5.—Mexico: Major iron ore producers 
(Million metric tons) 


Capacity, 


Company Proven Average Mine Output of 
(principal mines) reserves ore grade output er pine concentrate 
Consorcio Minero Benito Juarez—Pena Colorado 
(Peña Colorado Mine). ___________-____ 148 39% 4.5 3.0 -— 
Altos Hornos de México, S.A. (AHMSA) (La Perla 
Mihe e voee ( E Lee 50 59% 3.7 16 1.85 
HYLSA—Grupo Industrial Alfa (El Encino Mine) 7 NA 3.6 1.5 = 
Fundidora de Monterrey, S.A. (FMSA) (Cerro de 
Mercado and Hercules Mine) 62 NA 2.7 1.4 1.22 
Siderürgica Lázaro Cárdenas-Las Truchas, S.A. 
(SICARTSA) (Ferrotepec Mine) 60 50% 1.5 1.9 UN 
Tótal as Leg ³•wmwAA 321 NA 16.0 8.4 3.07 
NA Not available. 


1A 3-million-ton-per-year pellet plant is to be built by AHMSA at Monclova. 


Altos Hornos de México, S.A. (AHMSA) 
was engaged in a major slurry pipeline and 
pellet plant project to increase iron ore 
supply for its steel expansion program. This 
project will be executed in a joint venture 
of AHMSA and the Dravo Corp. A 379- 
kilometer pipeline will transport iron ore 
from the La Perla Mine on the Chihuahua- 
Coahuila border to the pellet plant to be 
built at Monclova. La Perla's current oper- 
ations produce lump ore, fine ore, and 
pellets which are shipped by railway to 
Monclova, northwest of Monterrey, in Coa- 
huila State. 

The Consorcio Minero Benito Juarez- 
Pefia Colorado, which started up its second 
pellet plant in 1979 near Manzanillo, in 
Colima State on the Pacific coast, was 
programed to produce 2.2 million iron ore 
pellets in 1980 and up to its capacity of 3 
million pellets in 1981. The two pellet 


plants received concentrate via two parallel 
slurry pipelines from the Pefia Colorado 
Mine in northwestern Colima. 

In 1980, mine output from Peña Colorado 
of about 4.5 million tons came from the 
Espinazo del Diablo ore body and was mined 
out by yearend. La Encantada I and Anexos 
a Chula ore bodies were planned for exploi- 
tation during 1981 at 5.1 million tons, a 
level to be maintained by the Consorcio for 
the balance of the 1980's. The Consorcio is 
owned by AHMSA (46.5%), Hojalata y La- 
mina S.A. (HYLSA) (28.5%), Tubos de Acero 
de México, S.A. (15%), Fundidora de Mon- 
terrey, S.A. (FMSA) (5%), and the Secre- 
taría de Patrimonio y Fomento Industrial 
(5%). 

HYLSA-Acero y Tecnologia Siderürgica 
produced 2.07 million tons of iron ore in 
1980, of which 1.68 million tons was in 
pellet form. Its El Encino Mine was ex- 
pected to become exhausted by 1986. HYL- 
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SA was studying development of an iron ore 
deposit at Aquila, Michoacan, with pro- 
jected production of 1.4 million tons per 
year of feed to be sent to the Alzada pellet 
plant via a 90-kilometer slurry pipeline. 

Iron and Steel.—Although expansion of 
installed capacity in Mexico’s steel industry 
has generally kept pace with the rapid 
growth of the economy, actual production 
has lagged behind domestic demand. The 
steel industry operated at about 70% of 
capacity. Apparent steel consumption in 
1980 was about 10.2 million tons. In 1979, 
imports of about 1.6 million tons of steel 
products valued at $1 billion were neces- 
sary. Demands by PEMEX continued to 
exceed the industry’s ability to supply flat 
and pipe products. With the auto industry 
projected to grow 10% per year for the next 
5 years, no relief of domestic shortage of flat 
steel products was expected. 
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Mexico plans to continue the strong 
growth in the steel industry, such that 
output is projected to grow to 15 million 
tons by 1985 and to about 24 million tons by 
1990. Demand by 1990 is expected to reach 
26 million tons. The Government-controlled 
steel plants, coordinated under Sidertrgica 
Mexicana (SIDERMEX) (AHMSA, FMSA, 
and SICARTSA), were expected to achieve 
the greatest expansion in capacity, especial- 
ly SICARTSA. 

The SIDERMEX group accounted for 
about 60% of Mexico’s steel output. By 1990, 
SIDERMEX expected to increase the Gov- 
ernment’s share of the steel market to 72% 
after an investment of $18 billion in steel 
expansion projects. 

A new 5-million-ton plant (Steel Plant No. 
3) was in the final planning stages, to be 
located at Altamira, just north of Tampico. 


Table 6.—Mexico: Production of crude steel by company 
(Million metric tons) 


Capac- 
ity 
Siderúrgica Mexicana (SIDERMEX): 

Altos Hornos de México, S.A. (AHMSA) ) 3,300 
Fundidora de Monterrey, S.A. (FMSA) ) 1,500 

Siderürgica Lázaro Cárdenas-Las Truchas S.A. 
(SICARTSA) -------------------- 1,100 
Hojalata y Lamina, S.A.(HYLSA) - ---------- 1,600 
Tubos de Acero de México, S.A. (TAMSA) ...... 430 
Semiintegrated plants - - - _ €1,400 
r ³Ü6w¹ 9,330 

“Estimated. Preliminary. 


p Output Change, 

1977 1978 1979 1980 share 1979 
2,197 2,447 2,541 2,271 32% -11% 
671 949 888 974 14% +10% 
263 586 646 792 11% +23% 
1,271 1,431 1,548 1,550 22% +1% 
367 420 420 377 5% -10% 
832 942 1,074 1,179 16% +10% 
5,601 6,775 7,117 7,143 100% +0.5% 


Sources: Instituto Latinoamericano del Fierro y el Acero. Siderurgia Latinoamericana No. 245, September 1980; México 
. Siderürgico, pp. 5-15; and National Chamber of the Iron and Steel Industry, (Monterrey), Annual Report 


After 13 years of research and develop- 
ment, HYL, the direct-reduction (DR) tech- 
nology arm of Mexico's Grupo Industrial 
Alfa, announced the development of a con- 
tinuous DR process, having previously only 
offered its batch process know-how. The 
new process, named HYL III, requires lower 
capital and operating costs than any other 
existing DR process. 

The HYL III process will be available in 
three module sizes: 250,000, 500,000, and 
750,000 tons per year. HYLSA will operate 
one unit of each size at Monterrey. HYL- 
SA's No. 3 DR plant, which is currently a 
batch plant, is now being converted to the 
new process and will slightly increase its 
capacity to 500,000 tons per year. In addi- 
tion, a new No. 4, 750,000-ton-per-year plant 
will be built at Monterrey to come onstream 
by mid-1983. 

The HYL III contract signed with SI- 


CARTSA will be the first time that a DR 
unit has been incorporated into a conven- 
tional hot-metal integrated steelworks. The 
Las Truchas steelmaker will install four 
500,000-ton-per-year modules. 

PREREDUCIDOS Mexicanos S.A., a con- 
sortium of 10 Mexican minimill operators, 
signed an agreement with HYL in Septem- 
ber 1980 to supply the two 500,000-ton-per- 
year DR modules at Altamira Port. 

In 1980, Mexico produced 1,636,000 tons 
of primary iron as sponge iron, or 3196 of 
the total. Mexico centinued as the major 
sponge iron producer in Latin America. 

During 1980, a Mexican-Japanese agree- 
ment was negotiated to supply financial 
and technical assistance to Mexico's steel 
industry in exchange for an increase of oil 
shipments up to 300,000 barrels per day by 
1982. SICARTSA is also included in the 
basic agreement relative to expansion of the 
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Las Truchas steel plant. In October, two 
Mexican-Japanese companies were estab- 
lished to construct and operate a large di- 
ameter pipe plant and a casting and forging 
plant in the Lazaro Cardenas region. 

A total of 55 Mexican and Japanese firms 
will be involved in the agreement. The 
Japanese interest will be led by Kobe Steel, 
Nippon Steel, and the Sumitomo Metal 
Industries. 

Manganese.—The Cia. Minera Autlan, 
S.A. de C.V., which was formed in 1953, 
continued as Mexico's major producer of 
manganese ore and ferroalloys. The man- 
ganese carbonate ores are mined in the 
Molango district of Hidalgo State in the 
Sierra Madre Oriental. The ore is calcined 
and nodulized for use in ferroalloys and 
steel. The nodules of manganese oxide are 
shipped to Autlán's ferroalloy plants—two 
in the State of Puebla; one at Tamos, 
Veracruz; and one in Mobile, Ala. Autlán 
also exported nodules produced at Molango 
district to the United States, France, and 
Japan. 

During 1979, Autlán increased its proven 
reserves from 21.3 to 29.4 million tons of 
manganese carbonate ores, with an average 
grade of 27% manganese. Possible reserves 
are estimated at 1.5 billion tons. Autlán was 
pursuing an active exploration program in 
the difficult terrain in Molango. 

Autlán's sales of ferroalloys in 1979 in- 
creased to a record 168,800 tons, a 22% 
increase over the prior year. The Mexican 
steel industry absorbed 62% of the total, 
and 38% was sold to the United States, 
Venezuela, and Colombia. Autlán has gain- 
ed a 7% share of the U.S. market for 
ferromanganese and a 17% share of the 
market for silicomanganese. Mexico's de- 
mand for ferroalloys was expected to grow 
to 360,000 tons per year by 1990. Domestic 
consumption of ferroalloys amounted to 
158,000 tons in 1980, while imports of fer- 
roalloys were 11,300 tons. 

Mexico's output of nonmetallurgical 
grades of manganese has been rising and 
has become the second largest world pro- 
ducer of battery-grade ore, with an output 
of 37,000 tons in 1979. Autlan is also Mexi- 
co's major producer of this raw material 
from the Cerro Prieto deposits near Nonoal- 
co. Production capacity has been doubled to 
30,000 tons per year. Reserves are estimated 
at 1 million tons of battery-grade ore. 

Two other producers in Mexico produce 
only small tonnages, all of which are for 
nonmetallurgical applications. Cía. Minera 
Buena Vista, S.A., has concessions both in 
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the Nonoalco and Molango areas. It mines 
12,000 tons per year of ore—some of battery- 
grade and some a manganous oxide pro- 
duced by calcination. Cía. Minera San 
Martín y Anexas produces about 8,000 tons 
per year of ore, about one-half of which is a 
76% MnO: battery-grade ore, and the rest is 
a 60% Mn0, grade used for chemicals and 
fertilizers. 

Molybdenum.—In the recent past, Mexi- 
co has been a negligible producer of molyb- 
denum. Although small relative to world 
output, Mexican production almost doubled 
in 1980. The molybdenum recovery project 
of La Caridad's copper operations and the 
Cumobabi project of Frisco, S.A. de C.V. 
offer the prospect that Mexico will become a 
significant world producer of molybdenum. 

The Cumobabi deposit, where stripping of 
overburden began in early 1979, was being 
exploited by Minera Cumobabi, S.A. de 
C.V., a wholly owned subsidiary of Frisco. 
The copper-molybdenum discovery is locat- 
ed in the La Verde mining district south- 
west of Cumpas, Sonora State, 190 kilome- 
ters south of Cananea. 

The 2,000-ton-per-day open pit mining 
operation at Cumobabi may be expanded to 
30,000 tons per day of ore in the future. The 
Cumobabi concentrator was started up in 
September 1980, and it produces molybde- 
num sulfide and copper concentrates. Moly- 
mex, S.A. de C.V., another Frisco subsid- 
iary, converts the moly concentrate to mo- 
lybdenum trioxide at a new roasting plant 
at Cumpas. Copper concentrate is shipped 
to smelters outside the mining area. 

Proven ore reserves at Cumobabi are 
estimated at 70 million tons, with an aver- 
age grade of 0.1% molybdenum and 0.25% 
copper. Reserves may eventually go beyond 
200 million tons. 

Silver.—Mexico maintained its. position 
as the leading world producer of silver, 
continuing a long history of output since the 
early 1500's. Output in 1980 was well below 
the record year of 1929 when output reach- 
ed almost 109 million troy ounces. Exclud- 
ing petroleum, silver was Mexico's most 
valuable mineral product ahead of zinc, 
copper, and lead. 

Despite slightly lower production in 1980, 
Mexico benefited from high prices. Owing to 
investment demand and speculative activi- 
ty, the price of silver reached a high of $50 
an ounce in mid-January and then col- 
lapsed to $10 an ounce in late March. The 
average price in 1980 was $20.63 an ounce, 
compared with $11.09 an ounce in 1979 and 
$5.40 an ounce in 1978. Worldwide, the 
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excess of production over consumption was 
absorbed by investors. 

Mexico’s supply of silver from mine pro- 
duction is expected to increase in the near 
future as current mines are expanded or 
new mines developed in response to the 
historically high prices prevailing in 1980. 

Pefioles was Mexico’s dominant silver 
producer in 1980, with a reported output of 
34,146,000 troy ounces of refined silver, 
slightly above the 1979 output, but below its 
recent high of 34,931,000 troy ounces in 
1978. Pefioles accounted for 72% of Mexico's 
total refined silver output in 1980. From its 
own mine operations, mainly at the Fresnil- 
lo and Naica units, Pefioles produced 1.5 
million troy ounces in 1980. The company 
had record high profits in 1980 and the 
highest level of silver sales in part because 
of higher world prices. During 1980, higher 
prices permitted the working of lower grade 
silver deposits. 

At its Fresnillo Mine, Pefioles continued 
exploration of new, rich silver veins and 
began preparations for mining. By yearend, 
installations were completed at its new 
Cuale mining unit located near Puerto Val- 
larta, west of Guadalajara in Jalisco State. 
The beneficiation plant, with a capacity of 
1,200 tons per day, will be able to treat ores 
with metallic content of silver, gold, lead, 
zinc, and copper. Cuale is a project of 
Zimapán, S.A., a subsidiary of Cía. Minera 
Fresnillo, owned 60% by Penoles and 40% 
by AMAX Inc. 

Zinc.—Industrial Minera México S.A. 
(IMM) continued construction of a new zinc 
refinery in San Luis Potosí, with an annual 
capacity of 125,000 tons of refined zinc and 
zinc alloys. The $175 million plant was 
scheduled for completion in December 1981. 
IMM is held by Grupo México Desarrollo 
Industrial Minero S.A. (MEDIMSA), in 
which ASARCO Incorporated has a 34% 
interest. 


NONMETALS 


Barite.—Mexico's demand for barite has 
increased as a result of increased use of 
drilling mud for oil exploration and devel- 
opment by PEMEX. Demand for barite by 
PEMEX increased about 25% in 1980 to an 
estimated 550,000 tons, one-half of which 
was imported. New productive capacity in- 
stalled in 1980 is expected to reduce imports 
of barite. 

During 1980, the Fideicomiso No Metali- 
cos Mexicanos completed installation of 
Mexico's largest barite operation at Maza- 
tan in Sonora State, about 100 kilometers 
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east of Hermosillo. Barita de Sonora S.A. de 
C.V., the operating company, planned to 
begin production in late 1980 at an initial 
rate of 165,000 tons per year. After expan- 
sion in stages, ultimate capacity was ex- 
pected to reach 330,000 tons per year. An- 
other new operation, with a capacity of 
20,000 tons per year, was started up near 
Acapulco in Guerrero State by Cia. Minera 
Guadalcazar S.A. 

Two major companies already established 
and producing at the 60,000-ton-per-year 
level were Baramin de México S.A. in Nue- 
vo Leén State and Barita de Apatzingan in 
the States of Michoacan and Puebla. 

Fluorspar.—Mexico has the world’s larg- 
est production capacity for fluorspar and in 
1980 accounted for about 20% of world 
output. It is the country’s second most 
valuable nonmetallic mineral product, after 
sulfur. Even higher values could be ex- 
pected as Mexico increases its domestic 
production of hydrofluoric acid, most of 
which is exported to the United States. 
Mexican fluorspar accounts for about 66% 
of U.S. fluorspar imports. 

In addition to the large fluorspar ore 
producers, there are many small independ- 
ent mines that sell their ore to the nearest 
mill or to Reynolds Metals Co. for process- 
ing in Texas. Fluorspar is also recovered as 
a byproduct of sulfide ore concentrators at 
Minera San Francisco del Oro and Zinc de 
México. Compania Minera Las Cuevas, S.A., 
operating in the State of San Luis Potosi, 
is one of the major world producers of 
fluorspar.“ The company is owned by Nor- 
anda Mines Ltd. (49%) and Mexican priv- 
ate interests (51%). 

Phosphate.—In late 1980, Roca Fosfórica 
Mexicana, S.A. de C.V. (ROFOMEX) 
brought onstream its San Juan de la Costa 
phosphate mine located in Baja California 
Sur. Plant capacity is rated at 730,000 tons 
per year of concentrate. First concentrate 
production was expected in January 1981. 
The second ROFOMEX project at Santo 
Domingo, also located in Baja California 
Sur, is in the construction phase and should 
come onstream in mid-1982. These latter 
deposits are beach sands grading under 596 
P;0,, compared with the 17% to 18% P40, 
ore recovered at San Juan de la Costa. 
However, the Santo Domingo sands have a 
90% liberation of individual phosphate 
grains, enabling direct feed to the flotation 
circuit. The sands also contain iron oxide, 
zircon, titanium minerals, and silica. Plant 
capacity has been estimated at 1.5 million 
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tons per year of concentrate containing 
more than 31% P. Os. Later expansions have 
been planned to increase capacity to 4.5 
million tons per year. 

The National Commission on Industrial 
Development, established in July 1979 un- 
der the National Industrial Development 
Plan, has singled out the development of 
fertilizer materials as one of its priority 
goals. 

.Sulfur.— Mexico's leading French-process 
sulfur producer is APSA, majority owned 
(96%) by the Mexican Government. The 
second largest producer is Compania Explo- 
radora del Istmo S.A. (CEDD, owned by the 
Government (66%) and Texasgulf Inc. 
(84%). 

APSA operates on the Isthmus of Te- 
huantepec in southeast Mexico near Jalti- 
pan, Veracruz, where production capacity is 
about 1.2 million tons per year. In early 
1981, APSA plans to bring another plant 
onstream for production from the Coachapa 
Dome, also located on the Isthmus near San 
Cristóbal on the Río Coachapa. APSA's 
combined capacity from both plants is ex- 
pected to be about 2.5 million tons per year. 

CEDI also operates on the Isthmus of 
Tehuantepec near the older APSA plant. 
The CEDI plant has a capacity of 620,000 
tons per year. 


MINERAL FUELS 


In November 1980, Mexico published its 
national energy plan through the year 1990, 
including some projections through the year 
2000. The preponderance of public attention 
was placed on those parts of the plan 
concerning petroleum.* 

Projections of future electric power gener- 
ation were also included in the plan. Al- 
though past growth in power generation has 
been about 10% per year, future growth 
was projected at 12% to 13% per year, with 
cost being a strong factor in the selection of 
future plant types. Important roles are 
foreseen for nuclear, coal, hydro, and geo- 
thermal power sources, as well as for tradi- 
tional oil and gas plants. In 1980, Mexico 
had 15,130 megawatts of installed electric- 
generating capacity based on thermal 
(57%), hydropower (42%), and geothermal 
(1%) plants. 

Nuclear power is expected to contribute 
20,000 megawatts to Mexico’s electric capac- 
ity by the year 2000. Mexico expects to have 
two nuclear powerplants operational by 
1990. 

A determination of Mexico’s hydroelec- 
tric potential and other water resources 
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uses is to be undertaken by the Commission 
on Energy Sources of the Ministry of Patri- 
mony. 

Coal is projected to contribute about 12% 
to Mexico’s overall future power genera- 
tion. The role of coal in the energy picture 
has started with the construction of one 
1,200-megawatt coal-fired plant, and two 
more plants of 1,400 megawatts each are 
planned for the 1980's. 

Minimum goals for geothermal energy 
capacity were established at 620 megawatts 
by 1990. In 1980, geothermal capacity was 
150 megawatts. Possible geothermal capaci- 
ty increases after 1990 are another area 
that the commission is expected to investi- 
gate. 

Estimates for generating costs per kilo- 
watt-hour were calculated for geothermal 
(1.6 cents), coal (2 cents), hydro (2 cents), 
nuclear (2.3 cents), and oil (8 cents). Despite 
the cost-factor importance in determining 
new electric plant types, oil- and gas-fired 
plants are expected to dominate and pro- 
vide a similar proportion of electrical power 
capacity in 1990 as they did in 1980, that is, 
over two-thirds of total generation. 

Of more concern to world energy markets 
is Mexico’s view of the future economic role 
of the petroleum sector and the relationship 
between this energy resource and the exter- 
nal sector. The plan relates that the expan- 
sion of hydrocarbon production is a function 
of the needs of the country and not of the 
size of reserves or the needs of foreign 
countries. 

For the decade of the 1980’s, the new 
national energy plan proposed an export 
limit per day of 1.5 million barrels of 
petroleum and 300 million cubic feet of 
natural gas. It is hoped to confine the sum 
of these oil and gas exports to no more than 
50% of the value of Mexico’s total exports. 
In 1980, Mexico’s exports of crude oil, petro- 
leum products, and natural gas represented 
67% of all exports. Furthermore, Mexico 
hopes to avoid concentrating more than 
50% of its hydrocarbon exports to one 
country, and to keep these exports to an 
amount below 20% of any country's total 
imports of petroleum products and crude 
oil. An exception was made for Central 
American countries where Mexican petro- 
leum exports may total up to 50% of a 
country's import needs. 

Coal.—In 1980, the Palau coal mine Mi- 
mosa II in the State of Coahuila began 
production. The mine, owned by AHMSA, 
has reserves of 30 million tons. Coal is 
mined at an average depth of 270 meters, 
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and initial extraction is by the longwall 
method. Production from this mine is ex- 
pected to be about 1 million tons per year, 
all of which will be consumed at the Altos 
Hornos blast furnace in Monclova. 

The Conchas Norte coal mine also began 
production in 1980. This deposit contains an 
estimated 8 million tons of reserves and is 
located on the east bank of the Sabinas 
River in Coahuila State. 

The State of Coahuila contains about 90% 
of Mexico’s total proven coal reserves, now 
estimated at 2.4 billion tons. New Coahuila 
coal discoveries in 1980 were located in the 
Rancho de Garcia and Abasolo areas. The 
coal reserves at Rancho de Garcia cover 
about 125 acres (9.3 square kilometers) and 
are divided into three exploitable zones, 
containing a total 9.7 million tons of coal in 
situ with the coal-bearing strata averaging 
21 meters in thickness. At Abasolo, reserves 
were estimated at 3.3 million tons in a 200- 
acre (7-square-kilometer) area with the coal- 
bearing zone ranging from 27 to 30 meters 
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in thickness. Exploratory drilling in these 
two areas has not exceeded 50 meters in 
depth. 

Petroleum and Natural Gas.—At the end 
of 1980, PEMEX estimated proven hydro- 
carbon reserves at 60.1 billion barrels of 
crude oil, natural gas liquids, and natural 
gas equivalents. In early 1981, this figure 
increased to 67.8 billion barrels. This 3196 
increase over the 1979 yearend estimate 
was attributed to the addition of reserves 
from the Kutz, Ha, and Ek Fields in the 
Campeche area as well as to revisions of 
estimates for other fields in this area. The 
hydrocarbon reserve components include 
44.2 billion barrels of crude oil, 3.1 billion 
barrels of natural gas liquids, and 12.8 
billion barrels of dry natural gas liquids 
equivalent. Mexico's proven crude oil re- 
serves ranked fifth in the world, follow- 
ing Saudi Arabia, Kuwait, Iran, and the 
U.S.S.R. Proven reserves for 1979-80, by 
producing area, are shown in table 7. Poten- 
tial reserves are estimated at 250 billion 
barrels. 


Table 7.—Mexico: Proven hydrocarbon reserves 


Petroleum (million 42-gallon barrels) 


ry 
tural Dry 
Zone me billion Crude Conden- natural Total Total 
cubic feet) sate gas liquids 19801 1979 
equivalent 
Northern ns 10,159 445 286 2,030 2,761 3,182 
/ ³·¹- La Sie eye ee ee 4,013 1,521 202 803 2,526 2,508 
Sh 8 EE 23,007 31,260 1,252 4,723 37,235 22,504 
Chicontep e?! „„ 26,732 10,935 1.323 5,347 17,605 17,608 
Total* 1980. c e Eu a oe Py 64,511 44, 161 3,063 12,902 60,126 45, 803 
Total 1919 e re asm cime esce 61,217 30,616 2,944 12,243 X 45,803 
XX Not applicable. 


Includes Angostura and Poza Rica. 


2Data may not add to totals shown because of independent rounding. 
Source: Petróleos Mexicanos. Memoria de Labores, 1979, 1980. 


In 1980, total crude oil production in- 
creased almost 33% over production of 1979, 
mainly because of a 38% production in- 
crease from the Southern Zone, and more 
specifically from the Cantarell complex in 
Campeche Sound where the Nohoch and 
Akal Fields have become highly productive. 
In 1980, the Southern Zone contributed 
almost 90% of total crude oil production 
and 77% of natural gas production. The 
Central Zone accounted for almost 7% of 
crude oil production and for 6% of natural 
gas production. The Northern Zone contrib- 
uted 3% to crude oil production and 17% of 
natural gas production. Total petroleum 
and natural gas production during 1979 and 
1980, by region and district, are shown in 


table 8. 

On November 15, 1980, oil production 
from offshore Campeche reached 1 million 
barrels per day for the first time, pushing 
total oil production to 2.3 million barrels 
per day. Because there was no production 
from Campeche in 1979, this was a notable 
achievement for PEMEX. 

A total of 349 developmental wells were 
drilled in 1980, of which 54 were gas, 202 
were oil, 35 were for injection, and 58 were 
abandoned. Gas wells (numbers in paren- 
theses) were drilled in the Reynosa (38), 
Monclova (9), Central Papaloapan (1), and 
Comalcalco (6) districts. Oil wells were drill- 
ed in the districts of Ebano (12), Cerro Azul 
(40), Poza Rica (47), Central Papaloapan 
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(20), El Plan (4), Agua Dulce (19), Comalcal- 
co (30), and Campeche Sound (30). 

PEMEX carried out exploration activities 
in virtually all states, as well as on the 
Continental Shelf areas of Sinaloa and Oax- 
aca, the Gulf of Mexico, the Gulf of Califor- 
nia, and the Pacific Ocean. In 1980, explora- 
tion work resulted in the discovery of 34 
fields with potential producing possibilities. 

A total of 85 exploratory wells were 
drilled by PEMEX in 1980, of which 6 
produced gas, 29 produced oil, and 50 were 
abandoned. Gas discoveries were made in 


677 


the Reynosa and Monclova districts; crude 
oil discoveries were made in the Cerro Azul, 
Poza Rica, Comalcalco, and Campeche 
Sound areas. Other positive exploratory 
work was carried out in the regions of 
Michoacan, Guerrero, Tlaxiaco, Oaxaca, 
Zongolica, Veracruz, Eje de Neovolcanico, 
Chihuahua, and Baja California. PEMEX 
continued to employ the latest exploration 
technology, including the  geochemical 
"Sniffer" method and three-dimensional 
marine seismic studies. 


Table 8.—Mexico: Petroleum and natural gas production 


Region and district 


Northern Zone: 


Northeastern Frontier 
Northern. _____________________________ 


New Golden lane 
Papaloapan Basin 


Agua Dulce- ß 


Comalcalco: 


Ternary c St Se S 
MeS802010 ñ N 
PIN, PHP 


Natural gas Crude oil 
7 ; (thousand 
(million cubic feet) 42-gallon barrels) 
1979 1980 1979 1980 
"- 207,466 192,034 284 189 
MN 28,105 20,065 15,481 12,833 
PM 6,826 1,314 7,265 7,006 
Em 242,397 219,413 23,030 20,029 
M 99,093 56,238 141,915 242,466 
ae 3,759 7,147 Nt ae 
ERN 12,228 13,109 3,316 4,432 
T 75,080 16,494 45,292 46,898 
UN 25,258 23,177 21,612 20,571 
aes 45,479 157,123 40 47 
on 9,563 7,246 9,665 7,856 
hans 3637,691 3101,039 3389,626 365,458 
ue 19,528 18,271 23,171 21,192 
ore 1,241 1,332 2,008 1,893 
S 8,322 94,486 18,887 224,511 
oe 747,082 1,002,674 465,009 641,528 
EM 1,064,559 1,298,581 533,329 108,454 


Includes 38,439 barrels of light crude and 3,476 barrels of heavy crude. 
2Includes 39,544 barrels of light crude and 2,923 barrels of heavy crude. 


3SCretaceous. 


*Data may not add to totals shown because of independent rounding. 
Source: Petróleos Mexicanos. Memoria de Labores, 1979, pp. 69-71; 1980, pp. 73-75. 


In 1980, the seven major and two minor 
refineries operated by PEMEX refined an 
average of almost 1.2 million barrels of 
crude oil per day, a 1996 increase over the 
1979 figure. The largest production gains 
were in liquefied petroleum gas production 
(83%) and residual fuel oil (29%). 

In 1980, Mexico's refining capacity was 
about 1.3 million barrels per day. An addi- 
tional 450,000-barrel-per-day capacity will 
be available when expansions under con- 
struction at the Madero (150,000) and Salina 
Cruz (150,000) refineries are completed. The 
new national energy plan envisages concen- 
trating refinery investment in facilities to 


handle the increasing proportion of heavy 
crude oil in Mexico's crude oil mix to ensure 
an adequate yield of light products. The 
plan refers to a doubling of refining capaci- 
ty of 1990. 

In August 1980, Mexico signed an agree- 
ment with Venezuela to jointly guarantee 
nine Central American and Caribbean 
countries a total of 160,000 barrels per day 
of crude oil on concessionary terms. The 
agreement has a 1-year lifespan, with Mexi- 
co’s contribution to be one-half of each 
recipient country's crude oil imports and 
associated financing. Recipients have the 
option of receiving 30% of the cost of the oil 
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returned in the form of a 5-year loan at 4% 
interest. The loan terms can be extended to 
a 20-year repayment schedule at 2% inter- 
est if the proceeds are used for approved 
development projects, preferably those di- 
rected toward developing indigenous energy 
resources. 

One of PEMEX’s important fuel-related 
activities was the December 1980 agree- 
ment with Cuba for cooperation in petrole- 
um affairs. The agreement provides for an 
exchange of petroleum products and deriva- 
tives; Mexican technical assistance in ex- 
panding the catalytic cracking section of 
Havana's Nico Lopez refinery to increase 
production of liquid gas; and a joint offshore 
exploration program of the continental 
shelf areas of the Yucatan Peninsula, Carib- 
bean Sea, and an area north of Cuba. 
Exploration work was expected to begin 
immediately and include seismic surveys 
and drilling. This agreement marked PE- 
MEX's first foreign exploratory program. 
Compania Mexicana de Exploraciones S.A., 
a state entity in which PEMEX is majority 
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shareholder, signed a contract to carry out 
seismic exploration work in Costa Rica. 
Uranium and Nuclear Energy.—Mexico 
was considering both French and Canadian 
technology and reactors as the foundation 
for the national nuclear program. Delays in 
arriving at a decision were because of the 
need for more data on the extent and 
quality of Mexico's uranium reserves. This 
information would influence any decision 
regarding the more appropriate technology. 


1Supervisory physical scientist, Branch of Foreign Data. 

?Where necessary, values have n converted from 
Mexican (Mex$) to U.S. dollars at the average rate 
for 1980 of Mex$22.95 = US$1.00. 

3Petróleos Mexicanos (PEMEX). Memoria de Labores 
(Annual Report) 1980, p. 6. 

*Hoagland, A. C., Jr. Company Formation in Mexico. 
Lloyds k International Group, London 1980, Section C. 

sSecretaria de Patrimonio y Fomento Industrial. La 
Mineria en Mexico, Mexico City, January 1981, 306 pp. 

Work cited in footnote 5. 

"Industrial Minerals. Mexico's Industrial Minerals- 
Gathering Momentum. June 1980, pp. gc 

Business Trends. Energy Program Sets Long-Range 

Goals. V. 16, No. 715, Jan. 5, 1981, pp. 1,8. 

Baker, G. Mexico's Energy Plan Puts Exports at 1.5MM 
BPD in 80's. World Oil, March 1981, pp. 109-118. 
The Eclipse of Mexican Light. Oil and Gas J., 
June 22, 1981, pp. 5. 


The Mineral Industry of- 
Morocco 


By George A. Morgan! 


The mineral industry contributed about 
15% to Morocco's gross domestic product 
(GDP) in 1980. The country continued to 
experience balance of payments problems 
despite increases in worker remittance, 
tourism, and exports, thus necessitating 
foreign borrowing. The increases in revenue 
from phosphate rock exports early in the 
year were negated for the most part by the 
high cost of imported fuel. About 8096 of the 
total energy requirements were met by 
imported fuel; the remainder was derived 
from coal and hydroelectric power. Cost of 
imported energy accounted for nearly one- 
third of total imports. By yearend, the 
country was the recipient of loans from 
major financial lending institutions, led by 
a $1 billion? standby credit from the Inter- 
national Monetary Fund. Bilateral loans or 
grants were also secured, some of which 
were for military spending. Although the 
country was not on a war footing, about 


40% of the State budget was to be directed 
to the Western Sahara and defense in 1981, 
compared with 27% in 1980. The Moroccan 
Parliament created an exclusive maritime 
economic zone, extending 200 miles offshore 
and including the coastal waters of Western 
Sahara. All resources in, under, and on the 
surface of the water were given Moroccan 
sovereignty. 

The Government's most ambitious plans 
continued to be for phosphate fertilizer 
production and development of indigenous 
energy resources. About $4 billion was to be 
spent to expand phosphate fertilizer output 
by 5% per year to 1985. Capacity to process 
phosphate rock to fertilizer was to double, 
utilizing 3096 of total output. Port facilities 
were being expanded to facilitate the addi- 
tional production. About $1 billion was also 
planned for exploitation of oil shale over 
the next 5 years. 


PRODUCTION AND TRADE 


The index of crude mineral production 
showed a small decline from the 1979 level. 
The index for energy production, which 
included coal, refined petroleum, and elec- 
tricity, was up slightly for the year. Numer- 
ous projects were planned or underway for 
copper, lead, zinc, and silver mine produc- 
tion, while technical and economic studies 
continued on a new copper smelter to be 
built at Agadir. Indigenous energy sources 
received considerable attention in light of 
the very high cost of imported fuel and the 
effect such cost was having on the economy 
as a whole. Uranium exploration and re- 
Source assessment established a number of 


favorable mining sites, and at least one 
preliminary report indicated output of some 
uranium. The uranium was expected to be 
consumed internally for power generation. 
Reports relating to bituminous shales indi- 
cated that they were amenable to retorting 
for recovery of heavy oil and for use as 
direct feed to a boiler because of their self- 
combustion property. 

Although major traditional trading part- 
ners continued to be France and Spain, 
Morocco attempted to establish and main- 
tain bilateral trade relationships with a 
number of countries such as Japan, the 
U.S.S.R., the United States, and Iran. Sever- 
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al trade arrangements involved technical 
and capital investment in exchange for 
future production. The country’s balance of 
trade deficit was expected to increase again, 


and was a continuing source of concern to 
the Government, which had already imple- 
mented restraints to limit imports. 


Table 1.—Morocco: Production of mineral commodities? 
(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity? 1976 1977 1978 1979 1980 
. METALS 
Antimony concentrate: 
Gross weight |. Bo ca es a IE ee 3,723 3,355 5,265 4,384 1,278 
Metal content 1,405 1,409 2,211 1,973 550 
Cobalt concentrate: 
Gross weight ___________-____----- 7,185 7,805 8,719 8,008 6,704 
Metal content 934 1,015 1,134 961 
Copper concentrate: 
Criss weight 16,380 12,112 12,217 23,500 24,067 
Metal content -------------------- *4.914 4,845 4,651 1,050 1,220 
Iron and steel: 
Iron ore, direct-shipping: 
Gross weight ______________--_---- 342,763 441,044 58,938 61,700 78,020 
Ms content Nn ARTE ?: 8 215,838 282,268 37,720 39,488 933 
etal: 
FP/(Cõ§ö; »·¹mm Z e Quo 10,000 12,000 12,000 12,000 12,000 
Steel, crubd ei 1. 000 15,000 16,000 76,000 6,000 
Lead 
Concentrate 
Gross weight |... 222-22 98,686 155,685 167,054 165,300 172,320 
T Morel contents o e i Ee 60,198 93,411 100,230 115,710 115,454 
etal: 
Smelter, primary only: 726,400 133,200 728,600 785,300 40,300 
Refined: 
Prumaüty lunae EE 26,380 33,136 28,518 35,215 40,261 
Secondary 1,600 1,500 1,500 1,500 2,100 
Total. once 21,980 34,636 30,018 36,115 42,361 
Manganese ore, largely chemical grade 117,304 113,547 126,200 135,700 131,315 
Nickel, Ni content of cobalt ore |. 146 156 174 160 134 
Silver, mine output, metal content 
thousand troy ounces. . 2,054 72,820 3,181 3,283 3,154 
Tungsten, mine output, metal content 
kilograms- ax, ae e5 1,134 3,165 
Zinc concentrate: 
Gross weight - -—------------------ : 22,153 12,211 12,900 13,798 
Metal contennnntke1uu 17,740 1,154 ,216 4,515 6,071 
NONMETALS 
F! ¹ tute E eee 129,215 149,920 176,813 286,461 320,585 
Cement, hydraulic thousand tons 2,924 2,870 ,819 3,216 3, 
a crude: 
btonile 226 d ue mL cde 4,664 4,807 4,800 1,015 3,284 
Fuller's earth (smectiteet -------- 36,768 21,025 8,000 13,586 17,430 
Montmorillonite (ghassoulꝛꝛꝛ ~~ _-- 3,768 NA 2,065 5,518 4,271 
eldspa — J C M zS S m 1,594 
Fluorspar,acidgrade - - - - ------------- 51,450 40,000 54,200 63,200 64,400 
je cs Ses Stes as E EE NR m e 863 831 
Mineral water cubic meters 28,064 24,218 20,400 46,007 69,124 
Phosphate rock: 
orocco proper thousand tons_ _ 15,656 17,572 
. 19,713 20,000 18,824 
Western Sahara do____ 173 232 
Pigments, mineral: Natural iron oxide 
(goethiteTihiʒh 14 35 20 121 
Pyrite and pyrrhotite, gross weighgt . 16,242 149,972 190,400 197,115 124,516 
Salt, all types 21,430 12,442 34,813 102,000 67,477 
Sulfur, S content of pyrite --------------- €22,870 44,992 60,924 63,077 36,052 
MINERAL FUELS AND RELATED MATERIALS 
Coal, anthracite _________ _ thousand tons_ _ 702 101 120 110 680 
Fuel briquets - - ---------------—- do... 9,960 1,962 7,000 NA NA 
Gas, natural: 
Gross million cubic feet. 1,730 3,037 2,898 2,666 *3,000 
Marketed _________________ _ do... 1,500 3,002 2,800 2,600 *2,900 
Petroleum 
Crude |... thousand 42-gallon barrels. . 62 167 187 140 *365 
Refinery products 
asoline ____________- ___ do- 3,177 3,411 2,017 3,810 2,980 
Jet fuel. do- 594 1,788 1,196 2,028 NA 
Keros ine do_ __ 1,050 NA 550 506 NA 
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Table 1.—Morocco: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980P 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum —Continued 
Refinery products —Continued 
Distillate fuel oil 
thousand 42-gallon barrels. _ 5,506 5,200 5,081 8,838 8,840 
Residual fuel oil do____ 7,524 8,358 9,412 12,399 12,100 
e ig os es do- 1.499 1.070 833 1.783 1,800 
Refinery fuel and losses do... 1,331 1,160 1,126 *1,650 NA 
M! do ... 20,681 20,987 20,215 31,014 NA 


“Estimated. Preliminary. Revised. NA Not available. 

1Includes data available through July 31, 1981. 

2In addition to the commodities listed, a variety of crude construction materials is produced, but available information 
is inadequate to make reliable estimates ‘of output levels. 


Table 2.—Morocco: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 : 
Á regi Other (principal) 
METALS 
Aluminum metal including alloys: 
Waste and scra s 917 1,184 -- France 571; Belgium-Luxembourg 
413; United Kingdom 117. 
Semimanufactures 100 7 _. Mainly to Belgium-Luxembourg. 
pper: 
Gre and concentrate 10,419 21,272 930 West ony 1994; U.S.S.R. 3,931; 
Finland 2,650. 
Mät- a hs i ³ð A 8 a 1,219 — All to West Germany. 
Metal including alloys, waste and 
f Ge Se ee 1,461 1,902 _. France 1,111; Belgium-Luxembourg 
413; West Germany 1 130. 
Iron and steel: 
Ore and concentrate 39,935 99,686 um West 170 aed 25,576; Switzerland 
23,170; East Germany 21,230. 
Metal: 
Scrap uus uus es 44,774 88,559 us nir 500 „584; Italy 36,106; Egypt 
Steel, primary form ae 1,700 -- All toS 
bu Semimanufactures |... 3 406 c Seneg 331 Mauritania 49. 
ad: 
Ore and concentrate 119,614 118,540 — France 22,581; Tunisia 16,826; 
Netherlands 16,711. 
Metal including alloys, unwrought .. _ 21,335 34,250 ER: 1A On Romania 13,567; India 
Magnesium metal including alloys, waste 
* andscrap ------------------ — 10 — All to United Kingdo 
Manganese ore and concentrate 140,623 139,351 24, 663 France 31,309; Netherlands 21.520; 
West Germany 16,255. 


Silver metal including alloys, unwrought 


and partly wrought 
' . value, thousands $2,997 $9,255 _. Switzerland $3,840; United Kingdom 
$2,976; France $2,439 


Tin ore and concentrate 2,294 =a 
Tungsten ore and concentrate 5 5 _. All to France. 
inc: 
Ore and concentrate 15,409 16,317 -— Italy 9,832; France 5,312; United 
Kingdom 1,173. 
Metal including alloys: 
Waste and scrap- - - -------- Sa 278 -— Spain 201; France 77. 
Semimanufacturess m 7 Se l to France. 
Other: . 
Ores and concentrates 11,339 10,916 ET France 9,160; Yugoslavia 1,082. 
Ash and residue containing 
nonferrous metals 1,936 567 Sum rene do 1 75; United 
Kingdom 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum. _ 47 me 
Grinding and polishing wheels and 
stones value EP $1,000 __ All to France. 


See footnotes at end of table. 
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Table 2.—Morocco: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


8 
. including nonclay 


Nonrefractory // 
Feldspar and fluorspar . 


Fertilizer materials: 
Crude, phosphatic — thousand tons 


Manufactured: 
Phosphatic --------- 


Other including mixed 
Gypsum and plastersͤ 


waste 
Worked including agglomerated 
splittings ---------------- 
ents, mineral, including processed 
iron oxides ~- ---------- 
ious and semiprecious stones, natural 
and synthetic value 


Salt 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 


Worked̃ldd ----- 


Talc, steatite, soapstone. - --------- 
Other: patie materials of asphalt, 


fiber cement, and unfired 
non metal 
W AND RELATED 
Coal, all grades including briquets 
Petroleum refinery products: 
Gasoline 42-gallon barrels. — 
Ke Oe ee do 
Distillate fuel oil . do... 
Residual me ^) | oe o ccu 
Lubricantsss --..- do- 
Liquefied p petroleum gas do-—- 
% do- 
NA Not available. 


1Less than 1/2 unit. 


1978 


1979 


United 
States 


277,346 100,339 


21,721 


1,769 
170 
62,997 
17,867 


183,995 
12,509 
286,881 


1 
28,496 
268 
6,991 
250 


3,875 


11,622 


1,980,128 
93,824 
128,791 
2.614 
100,920 
418,726 


Destinations, 1979 
Other (principal) 


Netherlands 48,896; 97977. 48,075; 
United Kingdom 37 


Spain 12,634; Tunisia 2,481. 


Lebanon 621; Saudi Arabia 390; 
Egypt 309. 
Gabon 64; France 17; Niger 10. 
West Germany 15, 925. orway 
13,377; Canada 18 ,050. 


Spain 2,823; France 2,321; Be 
Luxembourg 1,471; Poland 126. 


China, mainland 60,000; Burma 
29,000; Czechoslovakia 19,359. 

France 5,250 om 5,059; 
Belgians Luxembourg 200. 

v doo. 84,725; Kuwait 51, ,211; Japan 


United Kingdom 510; France 500. 


Mainly to Libya. 


Hm 5 West 


Liberia 2,450; Nigeria 932; Benin 247. 


United pingo om 34,417; Italy 19,885; 
ran 


Netherlands 1,211,768; Spain 164,900. 
All for bunkers. 

Do. 

Do. 
Italy 38,280; France 25,520; United 


om 23, 
Mainly for bunkers.» 
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Table 3.—Morocco: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


Oxide and hydrox ide 
Metal including 


ö f Semimanufactures 5 


Semimanufactures: 
Bars, rods, angles, shapes, 
sections 


Tubes, pipes, fitting 


Castings and forgings, rough .. — — 
Lead: 
Oxides |... „ 
Metal aisha alloys: 
U ht 


Magnesium metal including alloys, all 
formi ec eee value 


Oxidmess ----- 


Mercur 76 -pound flaska - 


Nickel: 
Matte, speiss, similar materials 
Metal ‘including alloys: 
Sera??? 
Unwrought- JJC 
Semimanufactures 


Rare: earth metals including alloys, 
all fórm ce ee ee os 
Silver metal including alloys, unwrought 
and partly wrougghgnt value 


enum metal including alloys, DA 


orms 
Tin metal including alloys, all forma. er 
Titanium oxides ___—------------ 


See footnotes at end of table. 


1978 


336,528 
121,736 
20,455 
1,453 
10,748 


17,815 


1979 


308 
29,791 


815,930 
120,705 
13,097 
4,255 
9,846 


18,471 


United 
States 


Sources, 1979 
Other (principal) 


All from France 
France 1,405; Italy 408. 


France 327; West Germany 3; United 
Kingdom 1. 

France 3,025; Italy 712; Spain 659. 

All from Belgium-Luxembourg. 


West Germany 10; France 3. 
All from Belgium-Luxembourg. 


All from France. 
Spain 3,097; France 1,865; Italy 706. 


Belgium-Luxembourg 494; France 
121; United m 10. 

France 150; West Germany 77; 
Sweden 20. 

France 110; West Germany 100; 
Port 113427 60. 

Italy 13,127; France 8,519; 
Belgium Luxembourg 4, 502. 

Spain 368 965: France 44, 160; Italy 

France 67,277; West Germany 20,058; 
Belgium-Luxemt 9 

France 9,421; 

04; Spain 81 
France 4 4,013; Belgium-Luxembourg 


Belgium-Luxembourg 3,939; France 
vu ; Spain 885; West Germany 


France 6,919; joe” 6,569; West 
ance 297, V 

France West Germany 63. 

France 206; West Germany 30. 


ium- uxembourg 


All from France. 
Spain 82; Netherlands 49; France 42. 
All from West Germany. 


All from Belgium-Luxembourg. 
8 427; Ireland 19; 


China, mainland 145; Spain 58. 
Mainly from Poland. 

France 3; Switzerland 1. 

All from United m 


United Kingdom 85 
ne Germany 432. Italy 2 $9: France 


West 1 0 0 $52,000; France 
$13,000; Italy $10,000. 


Malaysia 115; Netherlands 22; 
Thailand 20 

West Germany 957; France 712; 
United Kingdom 802. 
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Table 3.—Morocco: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


bs 
Sources, 1979 
Commodit 1978 1979 : 
A bos Other (principal) 
METALS —Continued 
Tungsten metal including alloys, all 
forms ͤ v o eg Ue (3) 4 Am Mainly from Poland. 
Zinc: 
Oxide and perox ide 516 504 s France 424; aia aa 54; West 
rmany 2 
Metal including alloys: 
ue powder 75 25 aes All from France. 
Unwrought. - ------------ 2,800 3,023 = Belgium-Luxembourg 1,255; Spain 
1,038; France 529. 
demimanufactures 426 283 _. France 200; Belgium-Luxembourg 48; 
Romania 19. 
Other: 
Ores and concentratess 35 20 _. All from Belgium-Luxembourg. 
i alloy ss 2 1 Sez Mainly from Austria. 
aetna 8 16 28 m Mainly from France. 
Base metals including alloys, 
all form 3 s 
NONMETALS 
Abrasives, natural, n.e.s.: 
Natural: Pumice, emery, corundum. _ 50 82 "- Italy 37; France 35; Greece 9. 
Artificial corundum . - -------—- 21 97 a, France 96; Italy 1. 
Dust and powder of precious and 
semiprecious stones value 81.000 es 
Grinding and polishing wheels and 
stones ------------------ 610 685 me, Italy 508; France 107. 
Asbestos _______________-_--- 5,649 4,756 215 Canada 642: West Germany 501; New 
Zealand 400. 
Boron materials: 
Crude natural borates- - -------- 477 700 700 
Borate and perborates 169 182 S PPM 51; West Germany 50; France 
Oxide and acid |... 6 21 --  Belgium-Luxembourg 8; France 8. 
Cement. oes 936,489 539,685 Ls spam 376, age pan 121, 977, 
rance 37 
Chalk n ( ha nas CHER 6,655 7,597 n France 5, 7985 Spain 1,463; 
Be um-Luxembourg 315. 
ayes ane clay products: 
JJC. RES 9,728 11,385 7 France 6,606; United Kingdom 2,326; 
Guyana 2, 
Products: 
Refractory including nonclay 
MICK 2 ho 7,145 6,257 Zu ife 2,696; 450 1.8 1,386; West 
Nonrefractor / 13,077 14,502 m Italy 5, 5,807: Spain 5,309; France 1,393. 
Diamond, industrial |... value 000 $21,000 __ All from West Germany. 
Diatomite and other infusorial earth _ _ . 405 176 -- Spain 136; West Germany 21. 
Feldspar and asad ga CCC 20 108 — France 84; West ae 24. 
Fertilizer materials 
Crude: | 
Nitrogenouns Da 50 -- All from West Germany. 
Phosphaticcc 10 MAS 
Manufactured: 
Nitrogenouus 187.245 252,647 -- West etuer 95,809; France 55,087; 
mania : 
Phosphatic. _______ value EM $4,000 -. All from United Ki ngdom. 
Potassic_ - - - -- --------—- 53,718 82,836 -- Spain 33,129; East Germany 29,718; 
Belgium-Luxembou E 982. 
Other including mixed 96 27, 326 5 Spain 15,000; France 6, 
Netherlands 6,000. 
Ammoniaa LLL LLL Lll 33,235 32,091 4,025 U.S.S.R. 20,661; Netherlands 8,036; 
Venezuela 2, 
Graphite: 
fl! EE oe 13 "M 
Artificial. - - -- - ------------ 1 9 E All from France. 
7 and plasters m. 15 ES Do. 
as cm ae yg eae eee 2,550 900 xta 
Magnesite NO EE 8 125 109 (1) Mainly from Austria. 
ica: 
Crude including splittings and waste _ 19 15 5 France 5; Norway 5. 
Worked including agglomerated 
splittings _______________- 1 13 8 France 11: Spain 1. 
Pigments, mineral: 
Natural, crude |... 325 270 — France 245; Spain 25. 
Iron oxides, processed __ _____ ~~~ 839 829 M va Germany 435; United Kingdom 
; Spain 
Precious and semiprecious stones, 
synthetic value $29,000 $2,000 -- All from France. 


See footnotes at end of table. 
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Table 3.—Morocco: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
d 8 800 Other (principal) 
NONMETALS —Continued 
Pyrite, unroasted_ — - - ----------- 40 m 
| eee ey Rn ave IRE SNO 88 9,103 9,454 m" Tunisia 9,450; France 2; West 
Germany 2. 
Sodium and potassium compounds, n.e.s.: 
Caustic soda _ ~__~_______ 4,621 8,466 _. France 7,618; Italy 844. 
Caustic potash ____________-_- 195 349 ae Ms Germany 142; France 109; Italy 
Soda ash- o cc meum 5,106 3,451 — France 2,80 2,800; U.S.S.R. 350; Bulgaria 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 852 qe 
Worked _____._________ _ 1,484 328 8 Hay 298; France 15; West Germany 
Dolomite, chiefly refractory grade 1,374 313 "ES France 303; Austria 10. 
Gravel and crushed rock... 103 95 NN Belgium Luxembourg 54; Spain 24; 
taly 1 
Quartz an shy FFC 5 53 -- France 41; West 5 10 pn 5. 
Sand, excluding d bearing 20,936 24,250 Xn Belgium-Luxembourg 22,81 
P Portugal 1,200. 
Sulfur: 
Elemental. ..........----- 374,538 587,559 179,342 Poland 242,485; Canada 131,792. 
Sulfur diox ide 60 NA _. All from France. 
Sulfuric acid- - - - ---- -_- 6 14 West Germany 7; Belgium-Luxem- 
bourg ô; France 1. 
Talc, steatite, soapstone, pyrophyllite _ 936 797 i Fran ce 121; ; Spain 50; China, main- 
Other: 
CO d m Uhr AU e 161 m 
Oxides, hydroxides, peroxides of mag- 
nesium, strontium, barium 24 16 RE France 11; West Germany 5. 


Building materials of asphalt, asbestos 
and fiber cement, and unfired 
non metals 299 76 m All from France. 


Asphalt and oid natura] . 43 9 7 France 2. 
Carbon black ccce 4,456 4,270 ates Prana cel, 124 United Kingdom 1,295; 
pain 1 
Coal, all grades 7.860 10,474 West German 9,242: Poland 1, 232. 
Coke and semicok ee 18,152 28,703 z Italy 16,049; est Germany 9 354. 
Hydrogen, helium, rare gases 26 45 SN ux 24; United Kingdom 16; Spain 
Peat including briquets and litter 2,114 4,537 S Netherlands 4,153; West Germany 
remorum and refinery products: 
e 
thousand 42-gallon barrels. . 21,272 33,640 ÉL Iraq 18,722; Saudi Arabia 7,567; 
USSR. 4,061. 
Refinery products: 
Gasoline do— (1) 20 bee Mainly from Italy. 
Kerosine and white spirit 
do— 58 52 _. Netherlands 42; Belgium- 
Luxembourg 
Distillate fuel oil do. _ __ 2,653 349 (1) United Kingdom 163; France 148. 
Residual fuel oi] _ _ _ _ _ _ do... 1,393 9 EM All from Romania. 
5 5535 do____ 391 292 1 France 234; Venezuela 33. 
“Liquefied petroleum gas 
do- 2,099 1,553 zm Frane 716; Italy 313; Netherlands 
Mineral jelly and wax 
do— 104 118 (1) Greece 54; Spain 29. 
Nonlubricating oils ..do.. _ _ _ 317 68 nr Italy 32; Netherlands 23. 
Bitumen and other residues 
do... 9 100 -- Spain 81; Belgium-Luxembourg 12. 
Bituminous mixtures l 
do- 2 3 — France 2. 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals |... 884 1,252 -— Netherlands 465; Spain 403; West 
Germany 166. 
NA Not available. 
1Less than 1/2 unit. 


Quantity unreported; imports valued at $42,000. 
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COMMODITY REVIEW 


METALS 


Antimony.—About 170 occurrences of the 
metal have been recorded, mainly in the 
north and north-central part of the country. 
Bureau de Recherches Géologiques et Mi- 
niéres (BRGM) of France has provided tech- 
nical assistance to the Directorate of Mines 
for assessing antimony resources since the 
conclusion of a bilateral cooperative agree- 
ment in 1977. A geologic study was under- 
way which was to provide exploration tar- 
gets for determining additional reserves of 
antimony. The work was to be performed by 
the holders of mineral rights, and a treat- 
ment process adapted to the ore was to be 
tested in a pilot plant. 

Copper.—Output of copper ore was rela- 
tively stable in 1980 following a near dou- 
bling of production between 1978-79. Lower 
copper prices and increased operating costs 
were the causes for the decline. The new 
underground copper mine at Bleida came 
into operation in 1979. When fully opera- 
tional, production at the mine would be 
about 54,000 tons per year of copper concen- 
trate grading 32% copper.’ Overall reserves 
at the site were put at 2.5 million tons 
grading 7.5% copper. Nearly all output in 
Morocco was exported as concentrates. The 
following tabulation lists mines in oper- 
ation in 1979, along with quantity and value 
of copper concentrates produced.‘ 


Qu ee. 
. antity thou- 

Mine (tons) sand 
dollars) 
Ouansi 11.971 4, 580 
Bleida˖aaaz· .----- 6,973 2,805 
Tazalaght_ - ------------- 2,1 1,178 
Assif Imider ___________-~~- 1,732 1,356 
Ff! K 370 103 
Taour irt 171 31 
Taliou nee 110 3 
Imili lte 40 12 
Total. ai etudes 23,523 10,068 


Some copper production was also realized 
as a byproduct of lead-copper mining at 
Beddiane by Campagnie Miniére de Touissit 
(CMT). Production at Bleida has largely 
offset the loss of output which occurred in 
1977 and 1978 owing to the closure of the 
Bous Kour, Talaat N'Ouamane, and Tanns- 
riff Mines. 

Preliminary technical and economic 
studies continued on the planned 50,000- 
ton-per-year copper smelter at the Port of 
Agadir, which was to treat both domestic 
and imported concentrates. The Bleida de- 


posit was to be the source for the domestic 
material, while 110,000 tons per year of 
concentrate containing 27% copper would 
be imported. Production would include gold, 
silver, and sulfur, and total employment 
upon completion was to be 350 people.5 

About $3.4 million has been spent thus 
far on the Tizert copper-silver project in 
Agadir. Total reserves were 3 million tons 
grading 1.69% copper and 1.7 ounces of . 
silver per ton. First-phase development 
would involve production of 84,000 tons per 
year of ore yielding 4,000 tons per year of 
concentrate containing 40% copper and 31 
troy ounces of silver per ton. Overall cost of 
the project was estimated at $12.3 million, 
and when completed it will employ 150 
people. 

Iron and Steel.— The first stage of a steel 
mill to be constructed at Nador was to have 
a capacity of 360,000 tons per year of wire 
and bars for concrete reinforcement. Société 
Nationale de Siderurgie was to be the oper- 
ator, with production expected to commence 
in 1988. Ultimate capacity at the plant 
would be 1 million tons per year.* 

Lead and Zinc.—About 75% of the lead 
produced in Morocco was exported as con- 
centrates. The remainder, about 40,000 
tons, was smelted locally at Oued El Heimer 
and exported as primary metal. Total re- 
ceipts from lead exports were valued at $112 
million in 1979. The following tabulation 
lists mines and mining groups according to 
level of output of concentrates in 1979.7 


Mines and/or organization ird 
Beddiane, Oued Mekta - - - - ----------—- 70,000 
ida n e ra 8 44,640 
Djebel Aouam ___________~___----_- 18,600 
ADETAF ——— mm 14,000 
Aouli, Mib laden 8,600 
õÜ˙Ü²L*ᷓĩ se he a Ot ets 6,400 
Drad Slaton we ee eek 3,060 
Total. Lee deus 165,300 


Production at the Beddiane and Oued 
Mekta Mines in Oujda Province near 
Touissit was by CMT. About 750 people 
were employed at the mining operations at 
Touissit. Data for Central d'Achat et Devel- 
oppement de la Region Miniére du Tafilalet 
et de Figuig, a mining cooperative, inclu? u 
production from small mines and artisanal 
workers at Tafilalet and Figuig. 

Technical, economic, and commercial 
studies were completed for a lead smelter to 
be built at Midelt for Fonderie Centrale de 
Plombe. Feed to the smelter was to be 
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100,000 tons per year of lead concentrate, 
containing 68% lead with silver and copper 
byproducts. Annual output would include 
70,000 tons of lead, 1.6 million troy ounces 
of silver, and 560 tons of 45% copper con- 
centrate. Offers for construction of the 
smelter had been received and were under 
review. 

Feasibility studies for exploitation of the 
lead-zinc deposit at Bou Madine in Errachi- 
da Province were completed. Reserves were 
6 million tons grading 1.3% lead, 5% zinc, 
and 4.8 troy ounces of silver per ton. Initial 
production for the first phase of operations 
was to be 60,000 tons per year of crude ore, 
with a work force of 120 people. 

Exploration conducted about 18 kilome- 
ters east of Chaouen revealed two potential- 
ly exploitable zinc deposits. The Cadnar 
deposit had reserves of 7.5 million tons 
grading 3% zinc, with a potential of 40 
million tons of ore indicated. The Khemis 
Tikenziguen deposit, although of limited 
tonnage, contained 10% zinc with associ- 
ated germanium and cadmium. Pilot-plant 
metallurgical studies on ore samples from 
both sites yielded concentrates grading 50% 
zinc. 

The Arab Mining Co. had a 40% interest 
and the Bureau de Recherches et de Partici- 
pations Miniéres (BRPM) had a 60% inter- 
est in a lead-silver mine which was to be 
opened at Sidi Lahcen at a cost of $11.5 
million. Ore reserves were estimated at 1 
million tons, while output from the mine 
was to be 84,000 tons per year of crude ore 
grading 5.5% lead, 0.8% zinc, and 0.2% 
silver.® 

Silver.—Production of silver in Morocco 
has been from the Imiter Mine in the 
Ouarzazate region and from lead ores smelt- 
ed at Oued El Heimer. The Imiter deposit 
had proved reserves of 2.4 million ounces of 
silver. Production was in the form of a 
precipitate containing 92% silver. Several 
million tons of additional ore were inferred 
in the area. 

The Zgounder deposit, northwest of Sir- 
wa, had reserves of 600,000 tons grading 16 
troy ounces of silver per ton. The deposit 
was being developed by the Société Metal- 
lurgique du Sirwa, which was 40% con- 
trolled by Arab Mining Co. and 60% by 
BRPM. Production of 56,000 tons of ore per 
year was planned for Zgounder, yielding 
about 830,000 troy ounces of silver. Cost of 
the project was estimated at $11 million. 

Tungsten.—Joint exploration conducted 
by BRPM and Klockner in Marrakech Prov- 
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ince resulted in several finds of extensive 
scheelite mineralization. At Azegour, 
500,000 tons of rock grading 0.20% WOs 


were reported, while at Sidi Bou Azzouz, 160 


kilometers south of Casablanca, 1 million 
tons grading 0.25% WO; were found. Both 
sites were in the final stages of feasibility 
and engineering studies as potential mining 
projects. 

Exploration drilling was underway at 
Taourirt N’Tamelalt in Ouarzazate Prov- 
ince and at Zguit in Khemisset Province. 
Preliminary estimate of scheelite minerali- 
zation at Taourirt N’Tamelalt was 800,000 
tons grading 0.20% WO;. 

Uranium.—An assessment of uranium re- 
sources in Morocco has been underway to 
evaluate potential exploitable ore for ex- 
panding the country's energy base. At Jbel 
Waffaga, in the Western High Atlas, 2,000 
tons of uranium (U) as carnotite and pitch- 
blende in ore grading 0.15% to 0.2% UsOs 
were recorded. At Assaka, in the Anti Atlas 
Mountains, uranium was found in fractures 
and alteration zones of Precambrian gran- 
ites. The deposit was considered to have 
4,000 tons of uranium in ore grading 0.15% 
U;0s. At Akka Bou Tiouit, 570 kilometers 
east of Agadir, a potential of 2,000 tons of 
uranium in ore grading 0.075% U.O, was 
reported. Exploration of the Ouarzazate 
Tertiary Basin was planned based on geo- 
logic evidence of uraniferous sediments de- 
rived from the Precambrian rocks of the 
High Atlas and Anti Atlas. 


NONMETALS 


Fluorspar.—Geological and production 
feasibility studies were completed on the 
Zrahina fluorspar deposit near Khenifra. 
Reserves were 1 million tons grading 3196 
fluorite, 1196 barite, 1.83% lead, 0.6% zinc, 
and 2 ounces of silver per ton. Operation of 
the deposit would involve an annual output 
of 70,000 tons of ore yielding 14,700 tons of 
96% fluorite, 3,500 tons of barite, and 1,400 
tons of concentrate containing 65% lead 
and 64 ounces of silver per ton. 

Magnesite.—AÀ  magnesite-bearing zone, 
located 60 kilometers south of Ceuta, was 
the subject of exploratory drilling which 
indicated reserves of 9 million tons of mate- 
rial grading 43% magnesia. One million 
tons was reported to have a grade exceeding 
44.596 magnesia, with a portion of the zone 
extractable by openpit mining. 

Phosphate Rock.—At the Youssoufia 
phosphate mining center on the Ganntour 
Plateau, white phosphate rock was pro- 
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duced for direct export through the Port of 
Safi and to supply the fertilizer plants of 
Maroc Chemie I and II and Maroc Phos- 
phore I at Safi. White phosphate was ex- 
pected to become relatively less important 
as production of black phosphate rock at 
Youssoufia expanded. Black phosphate was 
produced from Bed I and calcined at 750° C 
to produce 75% bone phosphate of lime. The 
largest expansion at Youssoufia was to be 
for black phosphate from new underground 
workings as at Recette 7. Production from 
new Ben Guerir Mine, also on the Ganntour 
Plateau, was destined solely for the new 
Maroc Phosphore II fertilizer plant at Safi. 
About 23 phosphate-bearing beds were iden- 
tified at Ben Guerir, with 20 beds potential- 
ly exploitable. 

At the Khouribga mining area on the 
Oulad-Abdoun Plateau, phosphate rock 
from Bed I was nearly exhausted. Beds O, I, 
and II, formerly mined selectively, were 
mined together which allowed for the use of 
larger and more economical draglines for 
exploitation. Selective mining of high-grade 
lenses of phosphate material overlying the 
main beds occurred at Meraa al Arech. The 
mining of Bed III was restricted by the 
availability of water, while overburden 
stripped from current operations was being 
dumped on the bed. Geologic studies and ore 
beneficiation tests were also underway at 
Sidi Hajjaj, west of Khouribga on the Oulad- 
Abdoun Plateau. Output was to be used as 
feed to the phosphoric acid plant at Jorf 
Lasfar.? 

Production of phosphoric acid was cen- 
tered at Safi where Maroc Chemie I and II 
and Maroc Phosphore I were operational. 
Maroc Phosphore II was built at Safi, with 
three sulfuric acid and one phosphoric 
acid stream. Output of phosphoric acid from 
Maroc Chemie I and II was mainly used for 
further downstream processing, while pro- 
duction from Maroc Phosphore I was export- 
ed primarily as 54% phosphoric acid. Out- 
put from Maroc Phosphore II was designat- 
ed for export. Civil engineering work on the 
Port of Jorf Lasfar resumed following a 
temporary suspension in 1979. Full oper- 
ation of the port was planned for 1983, at 
which time equipment for the new phos- 
phoric acid plants to be built at the port 
would be shipped in. Phosphoric acid and 
phosphate fertilizer facilities were also 
planned for the Port of Nador. Phosphate 
rock supplies for Nador would be shipped by 
sea from Jorf Lasfar. 

Overall loading capacity for phosphate 
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rock at the Ports of Casablanca and Safi 
was 25 million tons, and was expected to be 
insufficient in view of production expansion 
plans for the industry by 1985. Upgrading of 
raw phosphate rock to phosphoric acid of 
fertilizer at Safi, Jorf Lasfar, and Nador 
was expected to account for about 30% of 
total P. O, produced compared with 12% 
currently. New capacity may reach 37 mil- 
lion tons by 1985 compared with 24 million 
tons in 1980. Marphocean, a Moroccan ship- 
ping line 46% controlled by Office Cherifien 
des Phosphate, had four 27,000 deadweight 
tons (dwt) vessels and two 11,000 dwt vessels 
for use in phosphate fertilizer operations. 
Orders have been placed for two 24,000 dwt 
and two 6,600 dwt vessels from Chantiers 
Naval de Dunkerque of France. 


MINERAL FUELS 


Bituminous Shale.—Research on oil 
shale processing increased as more effort 
was made to attract investor interest in 
development projects. BRPM operated two 
small retorts at Timhadit for testing heavy 
oil recovery. Two pilot plants with capaci- 
ties of 80 and 100 tons were to be completed 
in 1981 for testing recovery processes on a 
larger scale. Reserves at the Timhadit oil 
shale deposit were estimated at 20 billion 
tons, yielding about 17 gallons of heavy oil 
per ton of shale. 

Natural Gas.—New gas finds were made 
near Mechra bel Ksiri in the Gharb Basin. 
An oil and gas discovery was also made by 
BRPM at Meskala in Essaouira Province. If 
commercial, the additional output could be 
tied into existing production lines. BRPM, 
Elf Aquitaine Maroc, and the Société Cheri- 
fienne des Petroles (SCP) were to continue 
their exploration in the Pre Rif in 1981 with 
the assistance of the Kuwait Petroleum 
Corp. 

Petroleum.—Elf Aquitaine and SCP were 
awarded five oil prospecting permits cover- 
ing a portion of the Gharb area and the 
foothills of the Rif Mountains. The project, 
estimated to cost $90 million, was to be 
conducted in association with BRPM which 
received a $50 million loan from the World 
Bank for petroleum exploration. Actual 
work was to entail 36 months of seismic 
study and the drilling of 17 exploratory 
wells. The loan was for a 10-year term with 
4 years of grace, at 8.25% interest per year. 
The Islamic Development Bank granted a 
loan of $15 million to finance the purchase 
of crude oil. Actual terms of the agreement 
were not released. 
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1Physical scientist, Branch of Foreign Data. 
ere necessary, values have been coverted from 
Moroccan dirhams (DH) to U.S. dollars at the rate of 
DH3.75 = US$1.00 for 1979 and DH 4.33 =US$1.00 for 1980. 
3World Mining Newsletter. New Copper Mine. V. 33, No. 
3, March 1981, p. 7. 

*Bangue Morocaihé du Commerce Exterieur. Copper. 
Monthly Information Review. No. 32, January-February 
1981, 412 pp. : 

SBureau de Recherches et de Participations Miniéres. 
Mining Projects Presented by BRPM. January 1981, 24 pp. 


*Mining Magazine. Moroccan Steel Mill Go Ahead. V. 
142, No. 2, January 1980, p. 169 

7Bangue Morocaine du Commerce Exterieur. Monthly 
Information Review. No. 31, November-December 1980, pp. 
11-14. 

5World Business Weekly. New Mines In Morocco. V. 4, 
No. 9, Mar. 9, 1981, p. 43. 

?Phosphorus and Potassium (London). Phosphate Depos- 
its in Morocco. No. 105, January-February 1980, pp. 21-26. 

10 — ——. OCP Unveils Plans for the 1980's, part 2. No. 
106, March-April 1980, pp. 34-39. 
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The Mineral Industry of 
Mozambique 


By Miller W. Ellis? 


Since Mozambique became independent 
on June 25, 1975, most of the 250,000 
Portuguese who dominated the industry, 
trade, and commercial aspects of the coun- 
trys farming have departed. The subse- 
quent closure of the Rhodesia-Mozambique 
border was followed by a stagnating econo- 
my and despite aid, chiefly from Western 
Europe, there were few indications of eco- 
nomic recovery until the end of the conflict 
in neighboring Rhodesia-Zimbabwe. Follow- 
ing the exodus of thousands of small indus- 
trialists and shopkeepers, their enterprises 
were nationalized and run by the Govern- 
ment of the People’s Republic of Mozambi- 
que (GPRM) with indifferent success. In 
successive speeches on February 27 and 
March 18, 1980, the country’s President 
called on Western capital to rescue the 
country’s economy and on the former own- 
ers of nationalized enterprises to return to 
Mozambique and resume their manage- 
ment. He also invited the investment of 
capital from the United States and other 
Western nations in Mozambique projects. 
Despite the reiteration of these invitations 
during the remainder of 1980, there were 
many other events that indicated the con- 
tinuing strong affiliation of the GPRM with 
the centrally planned economies of Eastern 
Europe. 

On February 12, 1980, the newspaper, 
Noticias da Beira, reported that a 30- 
member expedition of scientists from the 
U.S.S.R. stopped at Maputo on their way to 
Antarctica as part of the first Soviet air 
expedition to that subcontinent. The expedi- 
tion was to make a detailed study of the 
Molodezhnaya polar station and to deter- 
mine the feasibility of constructing another 
airfield at the Mirnyy station. Those sta- 
tions were about 4,670 kilometers from a 


staging base established at Maputo, approx- 
imately 8 hours flight for the IL-18-D air- 
craft. | 

From February 24 to February 27, 1980, 
the Bank of Mozambique acted as host and 
organized a "Round Table on Western In- 
vestment in Mozambique," arranged by 
Business International (BI) for delegates 
from 22 firms in 8 countries. The delegates 
were addressed by the President of the 
GPRM, and by several Ministers including 
the Secretary of State for Coal, Gas, and Oil, 
as well as the Agriculture Minister and the 
Secretary of State for Fisheries. The dele- 
gates were reportedly favorably impressed 
by the country's economic potential but had 
reservations about current investment be- 
cause of the dearth of hard economic data 
and the conspicuous lack of trained person- 
nel to staff new undertakings. The GPRM's 
vagueness about terms and conditions of 
investment, profit margins, and repatria- 
tion (to be arranged on a case-by-case basis), 
produced some skepticism on the part of the 
delegates that the GPRM was ready to 
make the necessary adjustments in order 
for Mozambique to become a favored envi- 
ronment for Western investment. 

In a speech at a political rally on March 
22, the President stated that the efficiency 
of small businesses had fallen below accept- 
able standards because of excessive state 
involvement. The GPRM was ready to re- 
store nationalized industries and businesses 
to their former owners. Portuguese nation- 
als who had left Mozambique were encour- 
aged to return and resume their former 
activities. Western investment in Mozambi- 
que enterprises was to be encouraged. 

On July 12, 1980, the Electricidade de 
Mocambique invited tenders for implement- 
ing the second stage of the Cabora Bassa 
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hydroelectric power project. The Cabora 
Bassa first stage was started in 1967 and 
was completed 10 years later. It comprised a 
170-meter-high reinforced concrete dam 
wall, impounding a 60-billion-cubic-meter 
reservoir, 250 kilometers long and 30 kilo- 
meters wide at its widest point. It has five 
generator groups with a unit capacity of 415 
megawatts each (total 2,075 megawatts), 
and the complex was valued at $656.2 mil- 
lion. Most of the output was fed through two 
direct current high-tension lines to consum- 
ers in the Republic of South Africa, 1,440 
kilometers to the south. The Maputo area, 
Tete, and the Moatize coal mining center 
also received power from Cabora Bassa. 
Stage II plans included an underground 
power station in the north bank of the 
Zambezi River with about 1,750 megawatts 
capacity and power transmission lines to all 
parts of the country. The Maputo thermal 
powerplant has supplanted diesel genera- 
tors for the supply of electricity to the Costa 
do Sol tourist district and adjacent fishing 
area a few kilometers from the city. In 
June, the two thermal generators supplying 
electricity to the Chimoio area, 75 kilome- 
ters east of Umtali, Zimbabwe, were de- 
stroyed by an explosion. Since that time, 
the Umtali thermal power station has been 
exporting up to 20 megawatts of power to 
Chimoio. 

The anti-Frelimo Mozambique National 
Resistance Movement was blamed for the 
closure of the Umtali-Beira Railroad from 
September 20 to October 3 and for increased 
guerrilla activity in the western part of the 
country in the latter part of 1980. Despite 
the October signing of a security pact be- 
tween the GPRM and the new Government 
of Zimbabwe, the direct current, high- 
tension line transmitting power from the 
Cabora Bassa Dam to the Republic of South 
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Africa was cut on December 9, 1980. 

A study entitled “Economic Justification 
for a Comprehensive Mineral Resource Pro- 
gram for Mozambique" was commissioned 
by GPRM in 1980. The study outlined a 
comprehensive airborne geophysical survey 
of 423,500 square kilometers and appropri- 
ate followup strategies, with an overall cost 
of $32.5 million. It was speculated that the 
survey could produce investments in Mo- 
zambique's mineral sector on the order of 
$313 million and sales revenues on the 
order of $5.3 billion over a period of 35 
years. Such an increase in mineral develop- 
ment would increase the average rate of 
growth in gross domestic product (GDP) by 
about 16% during the next 20 years. Under 
the medium mineral development scenario, 
mineral exports were projected to increase 
by $155 million per year in a decade and by 
$290 million per year in 20 years. 

The Mozambique National Geology Board 
has awarded a $15 million contract to 
Aquator, part of the Italian Ente Nazionale 
Idrocarburi (ENI) group. The work involved 
geochemical survey of a 19,000-square- 
kilometer area and geological mapping at a 
scale of 1:50,000, as well as geochemical 
sampling of another 29,000 square kilome- 
ters with mapping at 1:250,000 scale in the 
Zambezi and Nampula regions. Two French 
companies were also awarded a 2 1/2 year 
contract for surveys in the northern Prov- 
inces of Niassa and Cabo Delgado. They 
were Bureau de Recherches Geologiques et 
Minieres (BRGM) and Compagnie General 
de Geophysique. It was reported that about 
100 young Mozambicans were being trained 
in electrical and various other aspects of 
mining engineering in the German Demo- 
cratic Republic. Meanwhile, a professional 
training center was under construction at 
Moatize, in Tete Province. 


PRODUCTION AND TRADE 


Fragmentary reports of production of Mo- 
zambique's mineral commodities have been 
used to compile the production estimates 
shown in table 1. 

In 1980, Mozambique's largest import 
commodity and supplier was petroleum 
from Iraq, which made up 17.7% of the 
country's total import costs. Imports from 
the Republic of South Africa for 1980 were 
valued at $103 million and composed 14.4% 
of the total. Mozambique exports to the 
Republic of South Africa totaled only $12 


million. Figures released by the GPRM 
National Planning Commission indicate 
that imported crude and refined petroleum 
products in 1979 were valued at U.S. $116 
million, or nearly one-fifth of the country's 
total imports for that year. Petroleum ex- 
ports during the same year were valued at 
$37 million, and transit operations through 
the ports of Beira and Maputo, of petroleum 
destined for Malawi, Swaziland, and the 
Republic of South Africa, earned an addi- 
tional $20 million to $25 million. 
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Table 1.—Mozambique: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980° 
METALS 
Aluminum: Bauxite, gross weight 2,000 2,000 8 ts uM 
Beryllium: Beryl concentrate, gross weight |. _ (3) NA NA 28 20 
Columbium and tantalum ores and concentrates, gross weight: 
Columbite®_______________________ kilograms_ _ 1,700 2,300 2,300 2,300 NA 
Microlite - JJ é u ĩ é 9 55,921 39,866 39,866 31,750 NA 
n late Sorat: do____ 28,000 36,300 36,300 31,750 NA 
“Apper i mine oui put, salable ore and concentrate: 
ross weight. | - - - - ------------------—————— ea E 460 1,125 1,000 
Metal content __________________ 2222222222 ES ES 130 225 200 
NONMETALS 
Asbestos, jantiopnylite MU eeu mU RECTORES 8 m 8 Da 789 800 
5 , hydraulic g thousand tons 211 323 €327 273 275 
Cla 
Bentonite (including montmorillonite 2,298 2,744 €3,000 1,656 1,500 
Kaolin (including china clay): 
/ /] ] ˙ðj́Ä—⁰ Ou a Se bes ee vx mcs 223 200 
/” ͤ (êé’(gggꝗß e oes es uL es ms pes d 139 100 
Feld ee ee ee AED et m ee acd 850 900 900 ee c 
Gem and ornamental stones 
Beryl crystals kilograms. - 14 15 1,920 2,000 
Garnet d cu e do... 2,360 1,871 2,000 11,200 12,000 
Tourmaline _________________________ do- 25 26 25 NA NA 
Lime, hydraulic? -—--------------------------— 100,000 100, 000 10,000 10,000 10,000 
Lithium minerals:* 
Hh ae ee St 130 ER = zu d om 
Spodumene. 2222222222222 22222 25 8 che NN dos 
Mica, mainly atrap niei eec ¼ 8 900 800 *900 251 200 
Salt marie .— ³ 28,000 28,000 228,000 228, 000 28, 000 
Sulfuric .ö00Vꝙy; wf 8 15,300 18,750 NA NA NA 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous __________________ thousand tons 553 310 118 320 *408 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. — 413 621 510 NA NA 
Keros nee do- 195 178 
296 NA NA 
e . ee ee e do- 56 128 
Distillate fuel oll do 613 865 634 NA NA 
8 rr ³ð—wjõð¾ k = eI ets eus el do- 1,003 1,438 1,132 NA NA 
ͤöͤͤ STM ECORI LY Or E Oe Oe ete ones 167 63 85 NA NA 
Refinery fuel and losses oL 218 299 210 NA NA 
Total concise ente a LES LL do- 2,785 3,592 2,927 NA NA 


"Estimated. Preliminary. NA Not available. 

Table includes data available through July 2, 1981. 

zn addition to the commodities listed, crude construction materials and additional varieties of gem and ornamental 
stones presumably are produced, chiefly for local consumption, but information is inadequate to make reliable estimates 
of output levels. 

Less than 1/2 unit. 

*Reported figure. 


The following table shows the number of through Mozambique's major ports, Janu- 
ships and thefamount of freight moved ary through December of 1979 and 1980. 
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Ships Thousand tons 
Port — 
1979 1980 1979 1980 
Maputo 808 928 4.030 4,063 
Mat ola! 244 212 4,107 3,540 
Beira 770 528 1.722 1.520 
Na cala 229 218 784 752 


The Matola port was built in 1964 as an annex to the 
port of Maputo (formerly Lorenzo Marques) to handle bulk 
iquid fuels and bulk minerals. 


By mid-1980, plans were announced for a 
$515 million program of extensions to Ma- 
puto harbor, the country’s major port. Ini- 
tially, South African contractors were to 
add 2.2 million tons of coal export capacity 
per year to the existing facilities. Subse- 
quent work was to involve overseas contrac- 
tors and construction of a new port to 
export 6.5 million tons of coal annually, for 
completion in 2 years. The port of Nacala in 
the northeastern part of the country is one 
of Africa’s best natural Indian Ocean har- 
bors, and upgrading was in hand, as was 
rehabilitation of the railroad line to Ma- 
lawi. Nacala harbor has been specifically 
equipped for handling the roll-on, roll-off 
container freight that has become popular. 
The 1980 quota for Nacala harbor of han- 
dling 3,000 containers was exceeded by 
300%. 

The railway line connecting Maputo’s 
ports with the Republic of South Africa was 
the first to be renovated for increased traf- 
fic. Heavier weight rails at 54-kilograms- 
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per-meter length were installed in place of 
the old intermediate weight 45-kilograms- 
per-meter length rail. The Caminhos de 
Ferro Mocambique (CFM) established a 
fabricating plant at its Machava yard, be- 
tween Maputo and Matola, where the nor- 
mal 12- to 18-meter lengths of rail were 
flash butt-welded into 144-meter continuous 
lengths as they were loaded on a track- 
laying unit for transport up the line to- 
ward the town of Ressano-Garcia at the 
Mozambique-South African border. Each 
144-meter length was then thermite-welded 
in place on new reinforced concrete cross- 
ties or sleepers, and the track was leveled 
and reballasted to carry greater loads at 
faster speeds. Lightweight (30-kilograms- 
per-meter) rails on the shunting or switch- 
ing tracks were also replaced with 45- 
kilograms-per-meter rail on concrete ties. 
The first freight train from Zimbabwe to 
Maputo since February 1976 arrived at the 
port in early October 1980, but extensive 
repairs necessary for full-time resumption 
of service included relaying heavier rail on 
new concrete sleepers on much of the line 
and repairing a number of bridges. In the 
northern part of the country, some 600 
kilometers of antiquated railroad track 
west from Nacala was also slated for 
renovation, including replacement of 30- 
kilograms-per-meter rail with heavier 45- 
kilograms-per-meter rail laid on concrete 
sleepers. 
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METALS 


Tantalum.—Delegations led by the 
GPRM Minister of Public Works and Hous- 
ing and the German Democratic Republic's 
Minister for Ore Mining met in Quelimane 
on July 6, 1980, for discussions before visit- 
ing the Muiane, Marropino, and Morrua 
tantalum-rich pegmatite deposits, 200 kilo- 
meters to the northeast. Subsequently, an 
agreement was signed whereby exploration 
and exploitation of these deposits were re- 
served for the German Democratic Repub- 
lic. Production of the two tantalum miner- 
als, tantalite and microlite, was not report- 
ed, but it was estimated that all such 
minerals recovered were exported to the 
German Democratic Republic. 


NONMETALS 


Limestone, Lime, Cement.—The State- 
owned company, Cimentos de Mocambique, 
continued to operate lime-burning plants at 
Dondo and Salamanga, and cement kilns at 
Dondo, Matola, and Nacala. Casting of pre- 
stressed concrete sleepers (crossties) for the 
rehabilitated railroad line contributed to 
increased demand for concrete aggregate. 
The State Marble Co. operated a quarry 
near Montepuez in the southern Cabo Del- 
gado District, about 200 kilometers north- 
west of the port of Nacala, that reportedly 
produced about 75 tons of block marble per 
month during the early part of the year. 

Salt.—Early in May, it was announced 
that the operation of the Fabrica de Higien- 
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izacao de Sal at Matola would be headquar- 
ters for a newly established National Salt 
Producing Co. that would open branches in 
remote provinces where salt-drying enter- 
prises had been abandoned by their preinde- 
pendence owners. The first such branch was 
to be the Diezo project in Pemba Bay where 
a salt-drying pond had the capacity of ex- 
tracting 5,000 tons of salt per year. New 
equipment to be installed at Matola would 
enable the export of 3,000 tons of salt, with 
a foreign exchange value of $270,000, to 
Zimbabwe and Swaziland. 


MINERAL FUELS 


Coal.—The Moatize coal mine was re- 
portedly shutdown in late 1979 because of 
major damages to three bridges allegedly 
inflicted by Rhodesian forces. The resulting 
shutdown lasted for 3 months and was 
blamed for the failure to produce 550,000 
tons of coal projected in the plan for 1980. 
Production at 408,000 tons was 142,000 tons 
short of the target. The country remains 
plagued by inadequate rail facilities from 
Moatize to Beira, a severe shortage of train- 
ed manpower and technical staff, and a 
critical lack of spare parts for its aging 
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equipment. 

Petroleum.—The GPRM State enterprise 
responsible for refining and for most domes- 
tic distribution of petroleum, Empress Na- 
cional Petroles de Mozambique (Petromac), 
was formed by the amalgamation of two 
former Portuguese companies, SONAREF 
(refining) and SONAP (distribution), both of 
which were nationalized in 1977. Compensa- 
tion was promised to the shareholders, but 
no payment had been made by late 1980. 
Two South African subsidiaries of U.S. com- 
panies traded locally in Mozambique as 
Caltex Oil S.A. (Pty.) Ltd. and Mobile Oil of 
Southern Africa (Pty.) Ltd. British and 
Dutch interests were represented jointly by 
BP and Shell Mocambique. “Total Oil" at 
Maputo was responsible only for bonded 
storage of petroleum in transit to the Re- 
public of South Africa, and CALTEX and 
MOBIL operated out of Beira as transit 
agents for Malawi. There were no oil or gas 
exploration permits in force in Mozambi- 
que, but both ENI and Braspetro were 
reported to be negotiating with the GPRM. 


!Physical scientist, Branch of Foreign Data. 
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The Mineral Industry of 
Namibia (Territory of 
South-West Africa) 


By Miller W. Ellis! 


The mineral industry of Namibia provid- 
ed about 50% of the country’s $1,717 
million? gross domestic product (GDP) in 
1980 and established its position as the 
fourth largest producer of nonfuel minerals 
on the African Continent in terms of total 
value. Most of Namibia's mineral products 
were produced and exported by three min- 
ing companies; Tsumeb Corp. Ltd., largely 
controled by United States base-metal 
mining companies; Consolidated Diamond 
Mines (Pty.) Ltd. (CDM), a major subsidiary 
of De Beers Consolidated Mines Ltd. of the 
Republic of South Africa; and Rossing Ura- 
nium Ltd. (RUL), owned 46.5% and manag- 
ed by the British firm Rio Tinto-Zinc Corp. 
Ltd., with other South African firms and 
Total Compagnie Miniere et Nucleaire of 
France as partners. 

CDM contributed about 30% of the coun- 
trys GDP in 1980 and exported diamonds 
earned about half of its foreign exchange. 
CDM also generated 60% of the country's 
tax revenue and was its largest employer. 
Tsumeb was the second largest employer 
in the country with 6,048 employees on 
the payroll at yearend. About 350 people 
were hired late in the year to start up the 
Otjihase Mine, which was purchased in 
December. Tsumeb was not a heavy taxpay- 
er despite its declared sales of $161.9 mil- 
lion. Net income declined by 35% to $18.2 
million, and because of the capital expendi- 
ture of $52.6 million including the purchase 
of a 70% interest in the Otijihase Mine from 
the Johannesburg Consolidated Investment 
Co. Ltd. (JCD, Tsumeb paid about $12.9 
million in taxes. The company's normal tax 


rate was increased from 35% to 40% of 
taxable profits during 1980, but the 596 
surcharge and the 15% loan levy were 
abolished. RUL, as a newly producing min- 
ing venture, paid no taxes in 1980 despite its 
profits of $123 million and was not subject 
to taxation until its investment has been 
amortized. 

All three companies continued explora- 
tion programs during 1980. CDM allowed 
some results of its mineral surveys to be 
placed on open file with the Geological 
Survey of South-West Africa and has ap- 
plied for coal prospecting rights on both 
sides of the Nossob River, west from the 
Botswana border. Namibia's offshore areas 
and the northern part of the country have 
been leased for oil exploration. Resumption 
of exploration for oil in the Etosha Pan area 
was planned for 1982. The South-West Afri- 
can Oil Exploration Corp. (Pty. Ltd. was 
not active in 1980. 

In June 1980, the minimum starting wage 
for unskilled mine employees was increased 
by 14.396. This was in addition to an “aver- 
age minimum living level for an urban 
family of five" that has been established 
from time to time by the University of 
South Africa as a measure of the amount 
and quality of the housing, food, clothing, 
medicine, and social services provided free 
to employees. 

The country's electricity supply and grid 
of transmission lines interconnecting its 
mines were improved substantially during 
1980 by the South-West Africa Water and 
Electricity Corp. Generation of power at the 
recently completed Ruacana Falls hydro- 
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electric station near the Angolan border 
was restarted in January when the Kunene 
River gates (in Angolan territory) were 
forcibly jammed allowing water to flow 
through the diversion weir and into the 
power station penstocks. The station gen- 
erated 240 megawatts of power, which was 
transmitted over a 600-kilometer transmis- 
sion line to a power-switching station at 
Omaruru, 160 kilometers northwest of 
Windhoek. In April, some of the transmis- 
sion line pylons were destroyed by the 
South-West Africa People’s Organization, 


which interrupted the power supply. The 


pylons were replaced and power was restor- 
ed in May, and precautions were taken to 
ensure against a repetition of the outage. 
Ruacana’s capacity was subsequently able 
to handle most of the country’s demand for 
power which has averaged about 140 mega- 
watts. 

The Van Eck 120-megawatt power station 
at Windhoek and the 45-megawatt emer- 
gency generator at Walvis Bay continued to 
be available as backup power sources, and 


a total of 100 megawatts was available from 
the Electricity Supply Commission’s 
(ESCOM) power grid in the Republic of 
South Africa. One of the connecting links 
with the external grid was through the 
CDM installations north of the Orange 
River mouth. CDM’s power consumption 
increased from 23 megawatts average half- 
hourly maximum demand in 1979 to 33.6 
megawatts and was expected to increase 
further by 1982 with the commissioning of a 
central food preparation depot and the pos- 
sible electrification of overburden stripping. 
CDM’s 10-megawatt standby power station 
underwent a major overhaul in 1980 and its 
capacity was increased to 18 megawatts. 
Other power links with ESCOM were along 
the road north from Springbok, and along 
the railroad that crossed the Orange River 
at Upington in the Republic. An additional 
100 megawatts from ESCOM's grid was 
expected to be available in 1982,when a new 
$90 million power hookup with Aggeneys in 
northern Cape Province was to be complet- 
ed. 


PRODUCTION AND TRADE 


The production statistics in table 1 were 
compiled largely from annual reports of 
some of the companies operating within 
Namibia. Publication of separate produc- 
tion statistics was suspended by the South- 
West African Administration in 1965. Al- 
though the country’s economy depends on 
mineral exports, specific reporting of their 
magnitude and value remained unavailable 
and were no longer included in statistics 
published by the Minerals Bureau of the 
Republic of South Africa. 

Diamonds continued to be marketed 


through De Beers Central Selling Organiza- 
tion and were exported to the Republic of 
South Africa and overseas. RUL’s uranium 
concentrates were exported from Walvis 
Bay to contract customers in Western Eu- 
rope and Japan. Tsumeb’s metal production 
was transported on the company’s 640- 
kilometer railroad to its loading facilities at 
Walvis Bay for export to overseas custom- 
ers. Other metal concentrate was railed to 
smelters and refineries in the Republic of 
South Africa. 


Table 1.—Namibia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 
METALS? 
Arsenic, white 5,122 
Cadmium: Metal, refindll ...... 83 


Copper: 


Mine output, metal content, recoverable* _ 43,500 
Metal, blister ~- - - - - ------------- ™36,570 
Mine output metal content, recoverable_ — 46,400 
Metal, refined ________-__--_--~- 739,598 
Silver: Mine output, metal content, 
recoverable ___ thousand troy ounces. . 11,597 
Tin, mine output, metal content, recoverable _ 800 
Tungsten, mine output, metal content, 
recoverable?. 140 
Uranium, UsOscontent. 700 
Vanadium, mine output, metal content 700 
Zinc, mine output, metal content?!bvũb 41,308 


See footnotes at end of table. 


1977 1978 1979 1980P 
2,615 2,401 2,221 1,288 
"88 79 81 69 
49,200 37,700 41,900 39,200 
153,371 45,919 42,707 40,004 
41,200 38,600 46,000 47,700 
142,743 39,512 41.695 42,654 
11,758 1.866 2,106 2,172 
994 1,250 1,042 1,000 
150 150 165 150 
2,760 3,175 4,518 4,767 
190 440 "E zs 
38,300 36,600 23,300 31,908 
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Table 1.—Namibia: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity? 1976 
NONMETALS 

Diamond:* 
Gem? . thousand carats_ _ 1,609 
Industrial! .. .. do- 85 
Total — 2. do____ 1,694 
Lithium minerals 5,915 
INE Ae OA ra Pe COME S UNA 220,000 
Sulfur, S content of pyritic concentrate 79,520 


*Estimated. Preliminary. 
Table includes data available through Sept. 22, 1981. 
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1977 1978 1979 1980P 
1,901 1,803 11,570 1,482 
100 95 183 78 
2,001 1,898 1,653 1,560 
2,548 NA NA NA 
230,000 230,000 280,000 280,000 
13,834 3,013 3,538 3,692 


TRevised. NA Not available. 


2In addition to the commodities listed, Namibia, prior to 1967, produced bismuth concentrates, cesium ore, columbite- 


tan 
sillimanite, and a variet 
published since yearend 
continued or not, and if so, at what levels. 


*Data are compiled from operating company reports as 
cadmium, mine and blister copper, mine and refin 
South-West Africa Co. Ltd. (SWACO 


talite concentrates, gold, manganese ore, molybdenum concentrates, graphite, lime, mice precious stones, kyanite, 
of crude construction materials (clays, stone, sand and gravel). No 
1966, and available information is inadequate to ascertain whether production has been 


icial statistics have been 


follows: Tsumeb Corp. Ltd. (arsenic, white and refined 


lead, mine and smelter silver, mine zinc, and pyrite concentrate); 
) (mine lead, mine tin, mine tungsten, mine vanadium, and mine zinc); South African 


Iron and Steel Industrial Corp. Ltd. (ISCOR) for Imcor Zinc (Pty.) Ltd.’s Rosh Pinah Mine (mine lead and mine zinc), and 
for ISCOR’s own Uis mine (mine tin); General Mining and Finance Corp. Ltd. for Klein Aub Koper Maatskappy Ltd.’s 


mine near Rehoboth (mine copper and mine silver); and Falconbridge 


ickel Mines Ltd. for Oamites Mining Co. (Pty.) 


Ltd.’s mines (mine copper). Data from Tsumeb and Falconbridge are for calendar years; data from other companies for 


fiscal years ending June 30 of that stated. 


“White arsenic equivalent of all arsenic products reported as being produced. 
e e comprise reported production of Tsumeb and Oamites plus estimates for Klein Aub and Otjihase copper mine 
ught 


by Tsumeb in December 1980). 


Figures comprise reported production of Tsumeb plus estimates for Oamites, Rosh Pinah, and Klein Aub. 


7 
SWA 


for 197 , as well as estimates for Rosh Pi 


igures Comprise raporton production of Tsumeb Corp, a reported figure for SWACO for 1976, and estimates for 
an : 


Total figures reported 1 Consolidated Mines Ltd. in company annual reports for calendar years. Detail on 


gem and industrial diamon 


are estimates, assuming output to be 95% gem quality. 


Output has not been officially reported since 1966, but presumably has continued since a number of countries record 
imports from “South Africa,” which in total quantity considerably exceed the reported output of the Republic of South 


Africa and presumably include shipments from Namibia. 


rica, but 


tities given represent imports of the United States and the 
e reader is cautioned that a portion of the material 
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Euro mmunities reported as originating in South 
may have been mined in Zimbabwe. 
METALS 


Copper.—Tsumeb continued to be the 
country's foremost producer of nonferrous 
metals, its leading exporter of copper, lead, 
and silver, and its sole producer of arsenic 
and cadmium. The company was managed 
and 29.6% owned by Newmont Mining 
Corp. of the United States. Another U.S. 
company, AMAX Inc., owned 29.6%, the 
British firm Selection Trust Ltd. owned 
14.2%, the O'okiep Copper Co. Ltd. of South 
Africa owned 9.5%, and the remainder was 
held by other firms including the South- 
West Africa Co. Ltd. (SWACO)with 2.4%. 

The Tsumeb Mine has continued to be the 
largest in the area north of the capital at 
Windhoek, and in 1980 it produced and 
milled 498,149 tons of ore, containing 3.61% 
copper, plus lead and zinc, from which 
18,788 tons of copper concentrate contain- 
ing 43.81% copper and 37.6 troy ounces of 
silver per ton was recovered. The company 


also operated the Matchless Mine, 42 kilo- 
meters south of Windhoek, which produced 
126,647 tons of pyritic copper ore containing 
1.82% copper and 12.8396 sulfur in 1980. 
The Matchless mill produced 11,170 tons of 
concentrate which contained 19.1396 cop- 
per, 33.05% sulfur, and 2.2 troy ounces of 
silver per ton. Tsumeb also produced 
332,736 tons of 2.67% copper, 2.32% lead ore 
from its Kombat and Asis West Mines. The 
Kombat mill treated the ore which yielded 
23,230 tons of copper concentrate contain- 
ing 26.2696 copper, plus lead, and 7.4 troy 
ounces of silver per ton. The Asis West 
Mine was also operated by a Tsumeb subsid- 
iary, the Tsumeb Exploration Co. Ltd. 
(TECO), which produced 14,144 tons of ore 
containing 3.99% copper and 0.76% lead. 
This ore was milled at the Kombat concen- 
trator and yielded 1,972 tons of concentrate 
containing 26.59% copper, some lead, and 
4.9 troy ounces of silver per ton. 

JCI expended $1.4 million for under- 
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ground development and exploratory drill- 
ing at its Otjihase Mine, 27 kilometers 
northeast of Windhoek in the first half of 
1980. Tsumeb subsequently purchased a 
70% share in the property and commenced 
mining in December to produce 4,150 tons of 
1.69% copper ore from which the Otjihase 
mill recovered 203 tons of concentrate con- 
taining 14.03% copper. The Tsumeb copper 
smelter treated all of the company’s copper 
concentrates, and produced 26,036 tons of 
blister copper, down 9.5% from that of 1979. 
The smelter also produced 12,441 tons of 
blister copper from other mines’ concen- 
trates treated on a toll basis, and recovered 
1,527 tons of blister copper from purchased 
concentrates. ' 

The Oamites Mining Co. (Pty) Ltd., jointly 
owned by Falconbridge Nickel Mines Ltd. of 
Canada (74.9%) and the International De- 
velopment Corp. (IDC) of the Republic of 
South Africa, continued to be the country’s 
second largest copper producer. The Oam- 
ites Mine, 55 kilometers south of Windhoek, 
was extracting low-grade (1.1% copper) ore 
by a sublevel open-stoping method coupled 
with a high degree of automation that 
allowed production cost to be maintained at 
a satisfactory level. The nearby Swartmod- 
der Mine also contributed to Oamites over- 
all production. 

Lead and Zinc.—All of Tsumeb’s estab- 
lished mines produced complex ores with a 
mixture of lead, zinc, and copper minerals 
containing other valuable constituents. The 
Tsumeb Mine was the country’s largest 
lead producer and one of its two sources of 
zinc. The 498,149 tons of ore contained 
1.1396 lead and 2.26% zinc, from which the 
Tsumeb concentrator produced 96,421 tons 
of lead concentrates that contained 31.37% 
lead, with 8.57% copper, 6.56% zinc, and 6.6 
troy ounces of silver per ton. Its zinc concen- 
trate weighed 3,019 tons and contained 
52.43% zinc, 2.93% copper, 8.06% lead, and 
9.9 troy ounces of silver per ton. Ores from 
the Kombat and Asis West Mines also 
contained lead and the Kombat mill recov- 
ered 12,294 tons of lead concentrate with 
36.65% lead, 17.66% copper, and 5.5% troy 
ounces of silver per ton on behalf of the 
parent company, and 45 tons of lead concen- 
trate containing 35.12% lead, 20.04% cop- 
per, and 3.9 troy ounces of silver per ton 
from Asis West ore on behalf of TECO. 

Tsumeb’s lead smelter: produced 33,455 
tons of refined lead from its own concen- 
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trates, an increase of 6.6% over the 1979 
output. It also produced 8,168 tons of re- 
fined lead from purchased concentrate and 
1,031 tons of metal from concentrates smelt- 
ed on toll for other producers. Tsumeb’s 
complex ores also produced 1,288 tons of 
arsenic, down 42% from the 1979 output, 
and 69 tons of cadmium, 15% less than the 
previous year. Its silver production totaled 
1.65 million troy ounces. 

The country’s top zinc producer was the 
Rosh Pinah open pit mine in the Namib 
Desert, 27 kilometers north of the Orange 
River, operated by and for Imcor Zinc (Pty.) 
Ltd., a subsidiary of the South African Iron 
and Steel Industrial Corp. Ltd. (ISCOR). 
Rosh Pinah Mine’s capacity was 160,000 
tons per month of ore to produce about 
50,000 tons of 40% zinc concentrate and 
15,000 tons of 45% lead concentrate per 
year. Both concentrates were trucked 180 
kilometers to railhead at Aus, where they 
were railed to ISCOR’s steelworks at 
Vanderbijlpark in the Transvaal Province 
of South Africa. 

Kiln Products Ltd., a subsidiary of 
SWACO, was administered by Gold Fields 
of South Africa Ltd. (GFSA), and partly 
owned by Anglo American Corp. of South 
Africa Ltd. (AAC). It continued to retreat 
old tailings material at the Berg Aukas 
Mine using jigs to make a zinc-rich silicate 
concentrate that was treated in the Waelz 
Kiln with imported coke or anthracite to 
produce zinc metal. Consumption of coke 
was reduced by reclaiming unconsumed car- 
bon from the slag dump with jigs. Produc- 
tion of vanadium from this former source 
has not been reported. 

Tin and Tungsten.—Most of the country’s 
tin production continued to be derived from 
ISCOR’s Uis Mine near Brandberg, north- 
east of Swakopmund. The tin concentrate 
was shipped directly to the Vanderbijlpark 
Steel Works in the Republic of South Africa 
where it was smelted and used to produce 
electrolytic tin plate for local consumption. 
GFSA reported the closing of SWACO’s : 
Brandberg tin mine in mid-1980 because of 
an uneconomic yield. 

Uranium.—The Rossing Uranium Ltd. 
operation, 65 kilometers east of Swak- 
opmund, was reported to have approached 
its designed capacity with 4,767 tons of UO, 
(yellow cake) concentrate in 1980, and a 
profit of $123 million for its managers and 
part owners, Rio Tinto Zinc Corp. Ltd. of the 
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United Kingdom. Partners included the 
General Mining and Finance Corp. Ltd. 
(GMF) and IDC of the Republic of South 
Africa, Total Compagnie Miniere et Nu- 
cleaire of France, and Rio Algom Mines Ltd. 
of Canada. 

Exploration for uranium deposits contin- 
ued through 1980 including GMF at the 
Langer Heinrich deposit, GFSA at the 
Trekkopje deposit, two deposits at Tubas 
and Assinanis where the French ELF- 
Aquitaine oil company, operating as Omit- 
aramines, and AAC were jointly interested. 
In all cases, it appeared that the ore grades 
were too low to warrant production until a 
more favorable political and economic cli- 
mate prevails. 


NONMETALS 


Diamond.—Production of diamonds by 
CDM continued to decline slightly as total 
ore treated increased to 16,822,600 tons 
containing 9.27 carats per 100 tons. The ore 
consisted of marine gravels and was covered 
by 56,577,400 tons of barren sand and gravel 
overburden. The availability of the bucket 
wheel excavator for this work increased 
from 65% in 1979 to 71% in 1980. A revised 
bedrock cleaning bonus system was imple- 
mented throughout the operation during 
1980 and productivity increased from 18.1 to 
20.2 square meters per workshift. The 
cleaners also picked up 46,042 carats of 
diamond during this operation. Prospecting 
of new deposits continued and included 
treating 308,800 tons of samples of potential 
ore. 
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Coal.—In the early 1950’s, AAC discover- 
ed coal on the north bank of the Nossob 
River near the Aminuis Reserve and during 
1980 its affiliated company, CDM, applied 
for extensive prospecting grants on both 
sides of the Nossob River in the Aranos 
area. The results of diamond drilling indi- 
cated extensive coal deposits to depths of 
300 meters, and that artesian water might 
be tapped underlying the coalbeds. Explora- 
tion for coal was reported to have continued 
in the Etosha Pan area and along the 
Kaokoveld coast. 

Petroleum.—The Etosha Petroleum Co., 
owned by Briland Mines Ltd., has held an 
oil and gas exploration concession near the 
Angolan boundary in northern Namibia for 
a number of years and in February 1980 
signed a letter of intent giving Superior Oil 
Co. a contract to execute test drilling oper- 
ations over a portion of Etosha’s area. 
Financing was reportedly arranged through 
Allen & Co. Inc. of New York. There were 
no changes in concession boundaries during 
the year. The Southern Oil Exploration 
Corp. (South-West Africa) (Pty.) Ltd. contin- 
ued to be responsible for granting oil explo- 
ration concessions, and its parent company, 
Southern Oil Exploration Corp. (Pty.) Ltd., 
continued to hold offshore concessions south 
of Walvis Bay, but no drilling was reported 
in 1980. 


1Physical scientist, Branch of Foreign Data. 
ere necessary, values have been converted from 
South African Rand (R) to U.S. dollars at the rate of 
R1=US$1.189 for 1979 and Rl = US$1.2854 for 1980. 
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The Mineral Industry of the 
Netherlands 


By William F. Keyes? 


The Netherlands economy during 1980 
paused at a high level. Unemployment was 
relatively high (by the Netherlands stand- 
ards) and increasing slowly. The severe rise 
in oil prices in 1979 was adversely affecting 
the exposed economy, which exports 40% of 
its national product and imports a similar 
amount. The oil price increase was estimat- 
ed to have increased the balance of pay- 
ments current account deficit from about $2 
billion? in 1979 to $2.5 billion to $3 billion in 
1980. However, with the rise in the export 
price of Netherlands natural gas being ne- 
gotiated in 1980, the deficit was optimisti- 
cally estimated at only $500 million in 1981. 
Domestic roots of this stagnation were also 


to be found in the costs of high wages and 
social amenities brought about largely by 
the benefits of natural gas production. 

The Netherlands is a major producer and 
the world’s largest exporter of natural gas. 
Nevertheless, it was disappointing to the 
Netherlands authorities that a large con- 
tract to import liquefied natural gas from 
Algeria, saving domestic supplies, was can- 
celed by the Algerian Government. The 
major Hoogovens steel plant, representing 
most of the Netherlands industry, was also 
in difficulties, and there was talk of disso- 
ciating it from its even more distressed 
sister plant in Dortmund, Federal Republic 
of Germany. 


PRODUCTION 


The index of mineral production rose 
from 124 to 133 during 1980 owing to a rise 
in the natural gas figure from 125 to 134. 
Other mineral production was steady at 99 
at the end of 1980. The general industry 


figure rose from 113 to 118 during the 
period. The figures were calculated based 
on 1975—100. Production of minerals in 
recent years is given in table 1. 


Table 1.—Netherlands: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 
METALS 
Aluminum metal: 
H/ sedes i LE 
Secondary) 
Cadmium meta 
Iron and steel: 


Sintered ore (from imported ore) _ thousand tons 
Pig iron including blast furnace ferroalloys. do- - 
Crude steel 
Semimanufactures ______________-— do- 


See footnotes at end of table. 


1976 1977 1978 1979 1980 
255,504 241,269 261,164 257,719 262,150 
38,533 41,591 43,991 46,643 53,437 
397 302 402 416 455 
2,082 2,709 3,012 2,929 2,735 
4,265 3,922 4,613 4,814 4,328 
5,189 4,927 5,590 5,806 5,272 
4,530 4,251 4,732 4,993 4,491 
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Table 1.—Netherlands: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity? 1976 1977 1978 1979 1980” 
METALS —Continued 
Lead metal? | 
Smelter? __________________________ 15,000 73,300 T500 T6,800 6,000 
Refined: | 
Primary o ³ A LLL. 21,890 21,132 18,172 16,432 13,902 
ene, et eee 14,800 12,700 13,700 14,700 13,900 
CCJ700Ä0ĩÄ5êꝙ ß eue et ir TE 36,690 33,832 31.872 31,132 27,802 
Tin metal:* 
p ee eh ee 2,000 2,100 1,600 1,445 1,370 
Secondary. on 8 180 180 180 180 180 
Zinc metal, primar 140,807 109,398 135,399 153,982 169,539 
NONMETALS 
Cement, hydraulic... thousand tons 3,481 3,895 3,918 3,701 3,745 
Nitrogen: N content of ammonia _ _ _ _ _ _ — _ — do____ 1,980 2,140 2,148 2,036 1,991 
Salt, all types. do 3,026 3,111 2, 939 3,951 3,464 
Sand, industrialIAl __ do____ 24,400 ; : NA „ 
Sodium compounds: 
Sodium carbonate n do- 271 276 280 2420 e420 
Sodium sulfate, synthetic do— 50 50 50 50 50 
Sulfur: 
Elemental byproduct: 
Of metallurgy? --------------- do- 85 64 60 60 60 
Of petroleum do- r 6170 r e155 r e150 r €160 138 
S/ A do— 1255 1219 210 220 198 
Sulfuric acid, 100% HgSO4_ . do- 1.402 1.572 1.680 1.744 1,726 
MINERAL FUELS AND RELATED MATERIALS 
Carbon blackckkkknt 90,000 90,700 86,800 93,000 95,300 
os õͤͥ 8 thousand tons 2, 813 2,501 2,401 2,528 2,455 
as: 
NADA aed all types _ _ _ million cubic feet 259,403 218,942 264,531 299,154 *280,000 
atural: 
Grogs cu 6 ..... LE eM do 3,486,171 3,421,940 3, 133,458 3,407,425 3, 219,023 
Marketeee dll do- NA NA NA 3, 291,947 3, 211,218 
Natural gas liquids thousand 42-gallon barrels. _ 1,760 1,836 1,003 : ; 
Peat — ——— lll Ee thousand tons. _ 400 400 400 400 400 
Petroleum: 
Crude thousand 42-gallon barrels. _ 9,345 9,420 9,556 8,970 8,724 
Refinery products: 
Gasoline: 
Aviation do____ 1,228 1,095 1,157 907 774 
Motor ou ea! do... 59,118 54,460 60,588 63,248 61,812: 
/// i eir eren es do- 888 24, 320 21.728 28,040 26,408 
Keros ine do— 5,193 4,487 3,860 4,270 371 
Distillate fuel olli do____ 134,496 133,974 139,726 148,081 127,559 
Residual fuel oil do. ... 144,395 131,868 124,475 121,319 99,707 
Lubricant do ..- 6,601 3,892 4,200 3,955 3,955 
Bitumen do- 6,260 5,660 5,563 5,321 
reo i petroleum gas _________ do- 12,203 11,832 \ 53,363 13,897 10,730 
GM! ĩ˙¹’—..wu 0 des ens do... 71,409 57,574 4,288 31,509 
Refinery fuel and losses do- 25,592 18,943 17,807 29,864 24,971 
Total. 2 uunc eaux do. ... 490,383 448,105 426,904 463,432 396,123 
“Estimated. Preliminary. ‘Revised. NA Not available. 


1Table includes data available through July 10, 1981. 


?In addition to the commodities listed, a variety of crude construction materials (clays, stone, and gravel) presumably is 
also produced, but output is not reported and available information is inadequate to make reliable estimates of output 


levels. 


3In previous editions, refined lead production, both primary and secondary, was erroneously captioned as smelter lead 
production, and actual smelter output was unreported; these errors have been corrected in this edition. 


“Coke oven and blast furnace gas only. 


TRADE 


Total Netherlands exports increased 
19.9% in value during the period January 
to August, compared with that of a year 
earlier. There was a particular demand for 
Netherlands petroleum and petrochemical 


products before the delayed effect of higher 
crude oil prices was fully passed along. The 
minerals trade of the Netherlands for 1978 
and 1979, latest years available, is reported 


in tables 2 and 3. 
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Table 2.—Netherlands: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Ash and residue .. 
Baux ite 


Oxide and hydrox idee 


Metal including alloys: 
So! OS eee 


Antimony: 
Oxide oe cute 


Metal including alloys, all forms 


Arsenic oxide and acid .... . 
Bismuth metal including alloys, all forms 
n metal including alloys, all 

nns oe oe 


Cobalt: 
Oxide and hydroxide - - - ------- 
Metal including alloys, all forms 


Columbium and tantalum metals 
including alloys, all form 


pper: 
Gre and concentrate 
Oxide 


„ metal including alloys, all 
.¼itͥ ͤʒhꝛx ³ꝛ 8 
Gold metal including alloys, unworked 

and partly worked _ . _ _ troy ounces. . 


Iron and steel: 
and concentrate, except roasted 


DIr ok os 


Pig iron, ferroalloys, similar 
materials 


Steel, primary forms 
thousand tons. . 


See footnotes at end of table. 


1978 


6,089 
3,295 


39,519 


61,994 
294,443 
80,433 


407 
39 


850,375 


11,671 
154 
1,190 


16,637 


1,708 


1979 


7,847 
26,323 


59,486 


67,297 
359,399 
96,080 


948,167 


119,490 
76 
1.241 


32,453 


1,979 


147 


13,158 


582 


NA 
NA 
NA 


NA 


303 


Destinations, 1979 
Other (principal) 


West Germany 4,750; France 1,604. 
West Germany 23, 864; Belgium- 
e 971 
West 8 30, 307 Italy 6,761; 
France 5. 


West Germany 48,752; France 10,542; 
Italy 4,314. 

Belgium-Luxembourg 155,492; West 
Germany 81,610; France 79,444. 

West Germany 41, 471; Belgium- 
Luxembourg 16, 124: France 11,601. 


1 Germany 394; United Kingdom 


West . 47: Italy 35: United 
Kingd 

West Germany 70. 

France 5: West Germany 5: India 5. 


France 164; West Germany 94; 
United Kingdom 63. 


France 6,244; West Germany 5, 903; 
Switzerland 1,062 


United Kingdom 60; Italy 35; 


Belgium-Luxembourg 22. 


West Germany 25; United Kingdom 
18; Bel ium-Luxembourg 13. 
United ce 110; West Germany 


56; Japan 


NA. 

United Kingdom 20. 

West Germany 3,383; Belgium- 
Luxembourg 1,4 03. 

United Kingdom 310; Belgium- 
Luxembourg 214. 


West Germany 29,628; Belgium- 
Luxembourg 17, 587; Italy 5,600. 

West Germany 1 548; Belgium- 
Luxembourg 1 462: Italy 1,157. 

West Germany 10, 968; y France 6,534; 


United Kingdom 5,99 ; 


France 389,182; Switzerland 365,234; 
Israel 67,701. 


West Germany 112,469; France 2,308; 
NAR 1,805. 


West Germany 623; Belgium- 
Luxembourg 282; Spain 173. 


West Germany 25,972; Belgium- 
Luxembourg 1 ,856; Italy 1,078. 


West Germany 497; Belgium- 
Luxembourg 452; Norway 141. 
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Table 2.—Netherlands: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 


Semimanufactures: 


Bars, rods, angles, shapes, sec- 


tions_ _____________ 


Universals, plates, sheets 
thousand tons_ _ 


Wire `. -> 


PAD n c ee 


Magnesium metal including alloys: 
))%)ö.ͤͤ y LE 


Unwrought and semimanufactures _ _ 


Manganese: 
Ore and concentrate 


OR IGE oc A EE 
Metal including allo oye allforms ... 
Mercury .......- 6-pound flasks _ 


Mol bdenum: 


Metal including alloys, all forms ... ~ 
Nickel: 
Matte, speiss, similar materials 


Oxide and hydrox idee 


Metal including alloys: 
SCFaÜD Lene x 


Unwrought______________ 
Semimanufactures 


Platinum- group metals, all forms 
troy ounces. . 


Selenium, elemental_____________ 
Silver metal including alloys, all forms 
thousand troy ounces. . 


| Tellurium, elemental, and arsenic __ __ 
in: 
Oxidé -= i ep Les 
Metal including alloys: 
SCPHD mc uou 88 


See footnotes at end of table. 


1978 


597,501 


1,625 
119,052 
39,702 


553,138 
12,450 


3,945 
3,841 


32,825 
21,722 
72,261 


1,687 
74,628 


31,452 


8 
2,168 
1,993 
1,621 

153 
2,568 
213 


1,845 
3,246 
338 


31,843 
6 
"8,927 


691 


1979 


431,883 


1,803 
134,493 


28,381 
40,142 


438,109 


24,680 


5,328 
5,153 


35,362 
18,707 
1,738 


1,304 
6,002 


49,931 
3 
10,100 


United 
States 


1,472 


208 


1,143 


166 
3,713 


Destinations, 1979 


Other (principal) 


125,153; West 


Belgium-Luxembou 
nited Kingdom 


Germany 78,613; 


vale 1 313; West Germany 
Belgium-Luxembourg 200. 

Wes Germany 74,627; Switzerland 
25,430; France 7 866. 

west Germany 16, 393; Italy 9,677. 

West Germany 12, 871: Belgium- 
Luxembourg 9, 979; France 7 Vig 

West Germany 129, 529: n 


eae 60, 586; 1 Arabia 
Be ium-Luxembourg 19,650; West 
rmany 3, 


Belgium-Luxembourg 4,894; West 
rmany 369; Spain 215. 
a Fi ,923; West rmany 742; Iran 


West Germany 20,477; Belgium- 
Luxembourg 7,646; France 5,555. 
West Germany 11 466; Belgium- 
Luxembourg 1, 552; italy 1,418. 
Que. Ar igium-Luxembourg 
; United Kingdom 253 


West 1 319; Italy 209; United 


pn el 142. 
West Germany 3,056; United King- 
dom 1,427; taly 921. 


West Germany 10,389; France 4,051; 
NE Belgium-Luxembourg 3,659. 


West Germany 1,782; France 151. 
West Germany 1, ,710; United King- 
dom 580. 


Austria 1,045; West 1 150; 
United ‘Kingdom 105 
Belgium-Luxembourg 127; France 31. 


West Germany 2,142; United King- 
DRE dad 
est Germany 82; Uni 
Kingdom 13. d 


West Germany 875; United Kingdom 
372; Belgium-Luxembou 167. 
taya 2, 478: West Germany 727, 


cel 
35 Gemman 361; United Kingdom 


Brazil 11,001; West Germany 7,965; 
NA Switzerland 6,878. 


Switzerland 2,867; Belgium- 

eae 1,821; West Germany 
France 40; West Germany 2. 
All to Belgium-Luxembourg. 


United Kingdom 301; West Germany 
86; Belgium-Luxembourg 52. 

West Germany 625; Belgium- 
Luxembourg 314; United Kingdom 


West Germany 445; Belgium- 
Luxembourg 80; France 54. 
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Table 2.—Netherlands: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 f 
d 1 8 Other (principal) 
METALS —Continued 
Titanium: | 
Ore and concentrate 940 2,599 NA Norway 1,079; West Germany 910; 
United Kingdom 347. 
, see ee 10,228 1,089 NA West Germany 159 France 138; 
United King 123. 
Metal including alloys, all forms 135 114 3 United Kingdom 483 Italy 25: West 
Germany 21. 
x. ore 
and concentrate 1,260 1,161 31 U.S.S.R. 757; West Germany 83; 
Czechoslovakia 72. 
Metal including alloys, all forms 243 202 2 Belgium-Luxembourg 118; West Ger- 
: many 31. 
Zinc: 
Ash and residue 12,887 12,359 NA Belgium- Luxembourg 5,073; West 
Germany 4,326; France 1 923. 
Ore and concentrate 3,200 11.501 — All to Belgium. Luxembourg. 
Metal including alloys: 
SCHEDE LIE 6,352 4,419 NA West Germany 1,447; France 1,350; 
Belgium-Luxembourg 1,055. 
Dust (blue powder) vl 2,821 3,457 NA NA. 
Unwrought_ - ------------ 123,205 136,807 1,241 United Kingdom 41,776; West Ger- 
many 33,809; France 13,550. 
Semimanufacturess 5,615 2,554 NA West Germany 1,754; Belgium- 
Luxembourg 23253 France 221. 
Zirconium ore and concentrate 1859 270 NA NA. 
Other metals, n.e.s.: 
Ores and concentrates... 124,249 23,363 __ Italy 4,595; United Kingdom 4,473; 
: Austria 4,0. 
Ash and residue containing nonfer- 
rous metalssss 9,663 18,295 64 West Germany 6,873; Belgium- 
Luxembourg 6, ,520; Austria 2,101. 
Oxides, hydroxides, peroxides r32 46 NA West Germany 31; Venezuela 5. 
Base metals including alloys, all forms 160 38 NA United Kingdom 21; West Germany 
6; Belgium-Luxembourg 5. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: 
Pumice, emery, natural corun- 
// ͤ 7,835 19,680 75 United dom 13,004; Pakistan 
926; Thailand 886. 
Dust and powder of precious and 
semiprecious stones, including 
diamond kilograms. _ 205 152 11 n Germany 34; Japan 24; France 
Grinding and polishing stones 3,357 3,543 20 West Germany 841; United Kingdom 
| 169; Bel ium-Luxembourg 498. 
Artificial corundum ________ ~~ 445 306 NA Australia 216. 
any gee meee ee ree ry eee RIS 393 56 NA NA. 
Barium materials: 
Barite and witherite 94,774 11,458 NA United Kingdom 48,300; Norway 
13,888; West Germany 11,980. 
Barium oxide 63 338 NA West Germany d Belgium- 
Luxembourg 
Borates, crude, natural 338,960 369,997 NA West Germany 7 3, 584; France 69,539; 
United Kingdom 60, 117. 
Cement. _ ---—---------------- 412,319 370,797 NA West Germany 192, 519; Belgium- 
bidon E 81, 841; Nigeria 
Chalk... ucc ee 29,886 25,153 NA Belgium-Luxembourg 24,525; United 
Arab Emirates 626. 
Clays and clay products including all 
refractory brick: 
Crude clays: 
Bentonite. ______________ 23,839 26,462 NA Oman 7,048; e 
5, 230: France 3,910. 
Fuller's earth, dinos, chamotte 4,171 3,270 NA West Germany 1,932; Belgium- 
Luxembourg 892; Nigeria 200. 
Kaolin ~- ------------—- 84,085 88,931 NA Belgium-Luxembourg 5,712; West 
Germany 9,847. 
Kyanite and sillimanite 261 519 NA France 265. 
REE ee 104,778 85,636 NA West Germany 60,428; Belgium- 
Luxembourg 17,569. 
Products: 
Refractory including nonclay 
, n 24,979 34,975 NA West Germany 13,324; Belgium- 
Luxembourg 4,1 
Nonrefractory - - -- - ------- 756,645 833,476 NA West Germany 607 967; Belgium- 
Luxembourg 171 373. 


See footnotes at end of table. 
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Table 2.—Netherlands: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


708 
Commodity 
NONMETALS —Continued 
Diamond, excluding dust and powder: 
Worked: 
|| a —8 carats_ _ 
Industrial do... 
Unworked: 
Gem do— 
Industrial do____ 
Unsorted __________ do- 


Diatomite and other infusorial earths __ 
Feldspar, fluorspar, leucite 
Fertilizer materials: 
Crude: 
Phosph ati 
Other including mixed _ _ _ _ _ _ _ 
Manufactured: 


Nitrogenous __ thousand tons 
Phosphatic including Thomas slag 


Other including mixed 
thousand tons. . 


Ammonia __________~____ -__ 


agnesite 


iron oxide 
Precious and spei Stones, except 
diamond, natural and synthetic, 
worked and unworked . _ kilograms_ _ 
Sall e cocco mus thousand tons 
Sodium and potassium compounds, n.e.s.: 
Causticsoda - - - - ---------—- 
Soda agg 
Stone, sand and gravel: 


Dimension stone: 
Unworked and partly worked.. _ . 


Dolomite__________________ 


Gravel and crushed stone 
thousand tons 


Limestone, excluding dimension. _ _ _ 
Quartz and quartzite _ 


Sand, excluding metal-bearing 
thousand tons 


Strontium material, oxide us d 


See footnotes at end of table. 


1978 


599,552 
6,153 


249,466 
1,065,200 
1,084,830 

520 
6,441 


66,605 
178,572 


236.734 
7827 
953 
698,053 


1593 
2,366 
4,711 


33,554 
13 
7716 
4,648 


4,193 
1,891 


97,749 


13,370 
132,188 


4,318 
11,984 
10,463 


3,226 
23 
11,395 


8,767 
2 


1979 


122,300 
11,468 


21,439 
833,999 
295,223 

559 
7,863 


71,426 
11,501 


326.500 
3.346 
1,077 

540,642 


644 
3,475 
4,940 


34,376 
13 
1,233 
6,567 


1,480 
2,475 


157,193 


109,333 
151,905 


5,138 
9,579 
10,568 


4,493 
119 
13,169 
9,304 
5 


United 
States 


31,765 
7,775 


148 
253,544 
40,936 
NA 
NA 


2,008 


Destinations, 1979 
Other (principal) 


Belgium-Luxembourg 27,235; West 
Germany 12,624; Israel 12,527. 

West Germany 874; Belgium- 
Luxembourg 839; Japan 780. 


Belgium-Luxembourg 13,077; Israel 
2,651; Malta 2,603. 

Belgium-Luxembourg 162,507; 
Switzerland 70,058. 

Switzerland 100, 824. reium: 
5 

Switzerland 4 Belgium 
Luxembourg 

3 3,348; West 
Germany 2,401. 


West Germany 68,590. 
Belgium-Luxembourg 61,573; West 
Germany 14,476. 


India 591; Brazil 520; France 356. 
eres) 19,984; West Germany 


6,524. 
Nigeria 2,183. 


France 398; United Kingdom 161; 
West mangi 

Belgium-Luxembourg 340,692; 
5.0005 54,622; United Kingdom 


West Germany 569; Belgium- 
Luxembourg 54 
Be jum Luxembourg 968; United 


i 87 
West Germany 3,023; Saudi Arabia 
1,223. 


+ 


West Germany 16,261; France 4,392; 
NES um-Luxembourg 3,662. 


Ons 588; West Germany 161; 
Brunei 132. 


West Germany 2,244; France 1,119. 


West Germany 261; Belgium- 
Luxembourg 32. 

Belgiür- Dusembouig 693; West Ger- 
many 561; Sweden 435. 


China, mainland 61,288; U.S.S.R. 


16,336; Nigeria 13, 158. 

Saudi Arabia 74 925. 

West Germany 19, 497; Denmark . 
19,361; Belgium-Luxembourg 8,917. 


West Germany 2,540; Belgium- 
Luxembourg 804. 
ium Duxerbourg 5,410; West 
rmany 3,814. 
West Germany 8,082; Belgium- 
Luxembourg 1 7 06. 


Belgium- Luxembourg 4,168; West 
N ey 318. 


West Germany 10,076; Belgium- 
Luxembourg 1 AT 5. 


Belgium-Luxembourg 8,823; West 
rmany 340. 
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Table 2.—Netherlands: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Sulfur: 
Elementallèll 


Slag, dross, similar waste, not metal - 
bearing: 
From iron and steel manufacture 


Other 
Building materials of asphalt, asbestos 
and fiber cements, unfired 
nonmetals?_______________ 


MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 
Carbon black 
Coal and briquets: 


Anthracite and bituminous coal 
thousand tons. _ 


"mal of anthracite and bituminous 
GJ o c eA 


Gas, hydrocarbon: 
Manufactured_ - - ------------ 


Natural! million cubic feet 


Hydrogen, helium, rare gases 

Peat including briquets and litter 

Petroleum and refinery products: 
Crude 42-gallon barrels. z 


Renney Ty producta; 
asoline 
thousand 42-gallon barrels. . 


Kerosne do— 
Distillate fuel oil do. ... 
Residual fuel oil do— 
Lubricants ___ _____ _ do... 
Other: 

Liquefied petroleum gas 

Mineral jelly and wax 

O.___ 


Petroleum coke, bitumen, 
other residues do 


See foot notes at end of table. 


1978 


19,705 
156,981 
3,674 


228,367 
739,401 
11,824 


14,125 


51 
12,555 


485 
3,376 
1,452 

731,593 


220,055 


71,840,110 


24,225 
123,689 


20,189 


"69,911 


719,660 
"101,939 


7106,265 


14,116 


3,048 
140 


2,439 


1979 


11,015 
160,579 
4,066 


263,859 
137,543 
131,103 


17,836 


7 

84,091 
1.032 
9,862 
1,259 
139,373 
235,346 
1,990,439 
28,371 


112,425 


104,878 


84,115 


24,626 
107,759 


99,956 


4,357 


3,363 


2,482 


United 
States 


108 


15,412 


1,064 


Destinations, 1979 
Other (principal) 


Belgium-Luxembourg 8,681; West 
Germany 2,126. 
Belgium-Luxembourg 113,741; Spain 


West Germany 1,002; Italy 941; 
Belgium-Luxembourg 850. 


Bete We — 85,415; France 
223; West Germany 79, 462. 


West Germany 93, 433; Belgium- 
Luxembourg 41 834. 
Belgium- Luxembourg 61.279. 


Belgium- Luxembourg 12,234; West 
Germany 4,003. 


NA. 
France 34,097; West Germany 18,192. 


pe gium uxembonrg 459; West Ger- 
many 409. 


Belgium-Luxembourg 7,596; Switzer- 
land 2,2 

Belgium-Luxembourg 1,203. 

Belgium-Luxembou 256 ,188; West 
Germany 204,192; France 120, 705. 


Belgium-Luxembourg 147,912; West 
Germany 48,218. 

West Germany 908,514; France 
423,044; Belgium-Luxembourg 
382, 015. 

West Germany 13,558; Belgium- 
Luxembourg 7. 164; France 3,097. 

Bel ium-Luxembourg 54,029; West 

rmany 21,825; France 23,762. 


Belgium-Luxembourg 86,570; West 
Germany 16,801. 


West Germany 44,363; United King- 
dom 10,269; Belgium-Luxembourg 


,8 
West German 10, iid gored King- 
dom 2,722; Denmark 
West Germany 61,246; Bolum 
ee 12, ,330; Denmark 


Be 1 13,062; United 
com 12,734; West Germany 


Belg 1 954; United 
ingdom 422; West Germany 271. 
Belgium-Luxembourg 1,934; West 
Germany 518; Portugal 290. 


West Germany 204; United Kingdom 
188; France 41. 


West Germany 666; Denmark 532; 
Norway 430. 
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Table 2.—Netherlands: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 1978 1979 United 
States 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum and refinery products — 
Continued 
Refinery products:: —Continued 
Other —Continued 
Bituminous mixtures 
thousand 42-gallon barrels. _ 443 420 m 
Unspecified -- do- 1461 559 T 
Total do- 309,022 328,242 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 543,669 666,916 NA 


TRevised. NA Not available. 

1Less than 1/2 unit. 

?Excludes quantities valued at $8,227,019 in 1978 and $7,695,618 in 1979. 
Includes bunkers. 


Destinations, 1979 
Other (principal) 


West Germany 185; Sweden 80; 
Belgium-Luxembou 

West Germany 160; Be gium- 
Luxembourg 132: Sweden 67. 


West Germany 392,262; United King- 
dom 126, 26,982. Italy 53,083. 


Table 3.—Netherlands: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1978 1979 United 
States 
METALS 
Aluminum: 
Bauxite_ - - ---------------- 151,521 193,695 NA 
Aumin ns eee es 1564, 437 587,570 638 
Metal including alloys: 
SA ⁵ A cuu 30,515 33,468 4,114 
Unwrought. - ------------ 145,508 167,331 733 
Semimanufactures 93,683 107,368 4,702 
Antimony: 
Oxide. 5560552 6555 e eS 1,059 1,141 NA 
Metal including alloys, all forms ..... 126 132 NA 
Arsenic oxide and acid |. 1318 153 NA 
Beryllium metal including alloys, all 
Digi Mp %¾ VA ĩð v 88 3 2 NA 
Bismuth metal including alloys, all forms 52 54 8 
Cadmium metal including alloys, all 
ß . 55 85 ES 
Chromium 
Chromite-— --------------—-- 6,398 6,866 x 
Oxide and hydroxide. - - - ------- 784 888 17 
Metal including alloys, all forms 81 59 NA 
Cobalt: 
Oxide and hydroxide 387 286 70 
Metal including alloys, all form 78 194 3 
Columbium and tantalum including al- 
loys, all form 3 1 (1) 
N - 
re and concentrate 64 68 so 
Oxide and hydroxide - --------- 884 1,103 cae 
SC ˙·»¾ꝙ’T ee ee 4,603 4,285 NA 


See footnotes at end of table. 


Sources, 1979 
Other (principal) 


Greece 186,598; Guyana 3,940; China, 
mainland 1 987. 

Greece 223, 844; Suriname 221,595; 
France 93, 835. 


West Germany 15,210; Belgium- 
Luxembourg 5, 009; United King- 
dom 3,281. 

Norway 94 ,623; West Germany 
40,255; United om 12,412. 

West Germany 40,946; Belgium- 
Luxembourg 23, ,304; France 12,745. 


Bolivia 362; United Kingdom 259; 
Belgium-Luxembourg 251. 
China, mainland 73; Spain 35; 
Belgium-Luxembo 15. 
Belgium-Luxembourg 56; United 
ingdom 37; France 34. 


NA 
France 21; Belgium-Luxembourg 6; 
. West Germany 6. 


Japan 36; Finland 20; Algeria 18. 
e 5 South Africa 6,501; Fin- 


West Germany 685; U. S. S. R. 135. 
France 30; Japan 22. 


Belgium-Luxembourg 159; United 
ingdom 45. 
Sweden 117; West Germany 25; 
Belgium-Luxembourg 23. 


Mainly from Austria. 


All from Australia. 

West Germany 603; Italy 242; Nor- 
way 121. 

Belgium-Luxembourg 1,982; France 
1,477; U.S.S.R. 285. 
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Table 3.—Netherlands: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
á cues Other (principal) 
METALS —Continued 
Copper —Continued 
Metal including alloys: 
r eae 716,485 21,139 320 West Germany 6,899; Belgium- 
Luxembourg 680; France 3,665. 
Unwrought_ ____________- 128,060 31,166 1,186 rere: Germany 4, 4,112; Poland 3, 944; 
a 
Semimanufactures |... 91,628 103,781 1417 West i Gérmany 42,119; Belgium- 
asia Luxembourg 37, ,300; France 9,451. 

Waste and sweepings value $371,762 $821,307 _. Denmark $552,086; United Kingdom 

$236,158; France $32,537. 

Metal including alloys, unworked or 

partly worked 
thousand troy ounces. _ 1,148 1,086 422 Republic of South Africa 264; United 
ingdom 192; France 101. 
Iron and steel: 
and concentrate, except roasted 
pyrite thousand tons - 5, 578 7,431 iue Brail 2,391; Sweden 1,711; Liberia 
Roasted pyr ite 7 25 NA NA. 
Metal: 
8%) ĩↄͤ ĩuäͤͤũñũ̃ es oe 166,359 197,088 548 West Germany 51.094; Belgium- 
Luxembourg 29,566; United King- 
dom 22,364 
Pig iron, spiegeleisen, sponge iron, 
powder, shot. 50,805 75,215 NA Brazil 24,417; West Germany 15,381; 
Belgium-Luxembourg 10,396. 
Ferroalloys_____________- 148,781 43,674 422 Qi dede 20,228; France 10, 149; West 
Steel, primary form 292,384 367,253 NA Norwa vay 152,6 629; West Germany 
99,786; Spain 41, 686. 
. 
Bars, rods, angles, shapes, 
sections thousand tons 1.332 1. 196 570 Belgium-Luxembourg 467; West Ger- 
many 403; France 116. 
Universals, plates, sheets 
do... 1,024 1,016 2 Bern s cna 408; West Ger- 
rance 
Hoop and strizʒ: 193,307 187,099 416 West Germany 121, 792; Belgium- 
Luxembourg 48 084. 
Rails and accessories 45, 660 51.735 NA West Germany 30, 501; France 19,995. 
77 et 107,642 83,089 116 Belgium-Luxembourg 44,002; West 
Germany 28,396; France 6, 473. 
Tubes, pipes, fittings 749,007 607,888 1074 West Germany 344 001: France 
195 "vi ; Belgium-Luxembourg 
Castings and forgings, rough 18,652 19,011 __ west Germany 10,231; Belgium- 
Luxembourg 6,587. 
Oxidé. o ccc AAA de 8,513 8,055 25 West Germany 5,506; Belgium- 
Luxembourg 2,456. 
Ash and residue |... 3,157 4,676 130 West Germany 2,743; United King- 
dom 1,066. 
Metal e ad alloys: 
Serap REMEDIA ES 10,882 10,022 81 West Germany 7,103; Belgium- 
Luxembourg 1, A 
Unwrou gt 59,918 56,073 46 Be ium-Luxembourg 16,385; United 
dom 11,764; Australia 11 ,462. 
Semimanufactures 4.921 4,728 5 Be ium-Luxembourg 8, 959; West 
rmany 500; France 410. 
is ei metal including alloys: 
Pi eRe OCS (8 1,188 875 NA West Germany 545; Belgium- 
Luxembourg 128; France 92. 
Unwrought __________--_--- 5,287 6,858 6.260 France 403; Norway 153. 
Semimanufactures 149 272 13 West Germany 194; United Kingdom 
19; Switzerland 15. 
Manganese: 

Ore and concentrate 13,223 89,268 NA Australia 3,910; France 1,195. 

Oxide... o cmm 1,153 1,075 72 Belgium-Luxembourg 881. 

Metal including alloys, all forms ... 2,388 2,0 44 Republic of South Africa 2, 016. 
Mercury ------—- 6-pound flasks_ _ 2,466 3,481 464 Spain 1,624; France 406. 
Molybdenum: 

ide. onu See ea le 60 64 59 United Kingdom 5. 
Metal including alloys, all forme 153 235 6 West Germany 83; Belgium- 


See footnotes at end of table. 
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Table 3.—Netherlands: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 : 
? e Other (principal) 
METALS —Continued 

Nickel: 

Oxide and hydrox idee 887 125 34 Canada 251; Cuba 207; Australia 137. 

Matte, speiss, similar materials 3,224 4,261 23 ee Hungary 129; Canada 

Metal including alloys: 

SCIüD o m us nete 128 875 58 United Kingdom 255; France 207; 
West Germany 199. 

Unwrought ------------- 4,054 5,078 54 Republic of South Africa 2,946; 
nited 1 102; West Ger- 
an 

Semimanufactures 1.097 1.951 213 United Kin Kingdom 659; West Germany 

583; Australia 306. 
Platinum-group metals including alloys, 
unworked or partly worked 
troy ounces. _ 61,335 64,447 4.342 U.S.S.R. 10,304; United Kingdom 
9,832; France 9,414. 
Silver metal including alloys, all forms 
thousand troy ounces_ _ 18,100 4.703 25 West Germany 1,563; France 1, 453; 
United Kingdom 810. 
Te uriu, elemental, and arsenic _ _ _ _ 33 63 NM Mainly from Sweden. 
n: 
Ore and concentrate 2,820 3,437 EN Bolivia 1,437; Republic of South Afri- 
ca 828; Peru 642. 
%)§öô—ö . 8 1771 86 NA Pied Kingdom 61; West Germany 
Metal ancluding alloys: 
S d haus eta Rut a ge M AE 971 410 44 France 225; West Germany 130. 

Unwrought JFC 5,430 5,539 168 Thailand 1 085; China, mainland 805; 

Malaysia 804. 

Semimanufactures 147 138 NA West Germany 68; Belgium- 

Luxembourg 35; Denmark 20. 
Titanium: 
Ore and concentrate 1,846 4,257 NA Australia 2,876; West Germany 1,313. 
Oxide o th ete ess ue 8,627 9,040 771 West Germany 4,510; Italy 1,234; 
United Kingdom 702. 
Metal including alloys, all forms 240 260 106 West Germany 79; Sweden 18; 
Belgium-Luxembourg 15. 
Tungsten: 
Ore and concentrate 1.699 99 NA Mainly from Portugal. 
e oleum 4 1 ae NA 
Metal including alloys, all forms 205 123 (1) Belgium-Luxembourg 11; United 
om 
s naum oxide, hydroxide, peroxide . . 8 8 NA West Germany 7. 
inc: 
Ore and concentrate 307,817 340,492 s M TE 144,915; Ireland 55,512; Peru 
Oxide and perox ide 4,540 3,714 14 United Kingdom 1,252; West Ger- 
many 1,0 France 742. 
Matte ee Ok 255 192 8 France 119; West Germany 56. 
Ash and residuiuiueee 10,509 13,323 NA West German 12,552; Cuba 253; 
Australia 152. 
Metal including alloys 
77 ete Se as E 7,191 9,447 NA West Germany 6,693; Belgium- 
Luxembourg 2.039. 
Dust (blue powder) _______-_- 2,918 2,327 NA West Germany 1,125; Belgium- 
Luxembourg 1,030. 
Unwrou ght 22,226 22,699 NA Bel ium-Luxembourg 8,716; West 
rmany 7,592; Algeria 1,711. 
Semimanufactures 14,773 4,710 West Germany 2, 885; Belgium- 
Luxembourg 1, 540; France 220. 
Zirconium: 
Ore and concentrate 230 214 NA Australia 130. 
;§ö;˙ ] 8 75 85 19 beled Germany 44; United Kingdom 
Other metals, n.e.s.: 
Ores and concentrates of nonferrous 
metals —— —— ss en ee 127,644 27,944 26,436 Chile 1,298; West Germany 97. 
Ash and residue containing nonfer- 
rous metals... 786,266 61.698 303 . Belgium- Luxembourg 
Metals: 
Metalloids: 
Phosphorus- - --------- 105 143 NA 38 Germany 104: United Kingdom 
Selenium ~- ---------- 12 10 4 United Kingdom 2; Japan 2. 
Siliſoouon 4,066 6,428 - Republic of South Africa 3 247; 
rance 1,674; Spain 600. 
Alkali, alkaline- earth, rare-earth 
metals 76 95 (3) West Germany 72; U.S.S.R. 12. 
Base metals including alloys, all 
form. --------------- T18 61 2 West Germany 41. 


See footnotes at end of table. 
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Table 3.—Netherlands: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
d cae Other (principal) 
NONMETALS 
Abrasives, n.e.s.: 
Natural: 
Pumice, emery, natural corun- 
dum; te 1,625,563 394,378 177 West N 367,615; Greece 
Dust and powder of precious and 
semiprecious stones 
kilograms - 219 208 NA Ireland 77; Belgium- Luxembourg 57; 
Switzerland 39. 
Grinding and polishing wheels 
and stones 2,628 2,825 121 West Germany 1,225; Austria 415; 
United Kingdom 343 
Artificial corundum - _ 5,893 6,057 445 West Germany 4,246; Belgium- 
Luxembourg 470; France 277. 
Asbestooss 41.357 28,235 510 Canada 20,748; Italy 3,804; West Ger- 
many 1,597. 
Barium materials: 
Barite and witherite 124,608 201,894 NA China, mainland 76,351; Chile 29,855; 
Morocco 27,943. 
Oxide, hydroxide, peroxide _ __ _ _ __ 554 409 NA West Germany 196; U.S.S.R. 194. 
Boron materials: 
Crude natural borates__________ 397,570 383,922 372,917 De QUID PALEOHmDOUTR 6,574; Turkey 
Oxide and acid |... 2,757 2,473 122 crai 1,032; Belgium-Luxembourg 
Cement thousand tons 3,213 3, 268 NA Belgium- Luxembourg 1,668; West 
Germany 1,573. 
Chal le AA ee es 78,602 67,613 NA France 41, 613; Belgium-Luxembourg 
13,142; West Germany 11,079. 
Clays and clay products including all 
refractory brick: 
Crude clays: 
Bentonite_______________ 54,913 62,633 16, 196 Greece 38,524; West Germany 6, 505. 
Fuller's earth, dinos, chamotte _ _ 33,393 36,479 3,096 West Germany 22,023; France 5, 566; 
United Kingdom 3, 290. 
Kaolin 393,188 438,693 52,252 United Kingdom 203, ,403; West Ger- 
292104 125,229; Czechoslovakia 
Kyanite and sillimanite 2,143 1,464 NA Republic o of 528 Africa 1,052; West 
Othef = cpu T184,814 114,169 11,259 West German 138,585; France 8,236; 
Senegal 5,033. 
Products: | 
Refractory including nonclay 
briek o onan aa 53,280 60,463 616 West Germany 35,020; United King- 
dom 12,639. 
Nonrefractor7/ꝛ/ 561, 658 367,879 A West Germany 150,944; Belgium- 
Luxembourg 90, 102; Italy 12,881. 
Cryolite and chiolite _ 247 314 NS All from Denmark. 
Diamonds: 
Worked: 
Gem a2 6 oo cci carats _ 1,264,874 141,479 8,500 Israel 64,242; Belgium-Luxembourg 
27,009; India 14,053. 
Industrial |... do... 2,176 21,669 NA Belgium-Luxembourg 18,691. 
Unworked: 
Hc eae oe ee [s do— 623,175 63,770 3, 485 unm 13,000; Congo 7,200; Senegal 
Industrial do... 1,242,902 855,816 71,729 United Kingdom 223,715; Ireland 
214,07 l; Belgium-Luxembourg 
Unsorted _._______~- do... 1,951,178 557,676 10,827 France 185,708; India 70,206; United 
Kingdom 60, 
Diatomite and other infusorial earth .. _ _ 16,241 17,460 2,595 Denmark 10,7 16; West Germany 
2,451; France 1 ,028. 
Feldspar, fluorspar, leucite 65,672 63,086 NA Norway 30,246; Canada 9,399; 
Belgium-Luxembourg 8, 054. 
Fertilizer materials: 
Crude: 
Nitrogenouus _ 21,076 23,019 zc Chile 22,710. 
Phosphatic —— thousand tons 2,208 2,451 485 Togo 725. 
Potassi cc 3,993 8,130 co West Germany 7,902. 
Other including mixed... 13,245 86,578 mE West Germany 76, 115; Belgium- 


See footnotes at end of table. 
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Table 3.—Netherlands: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Fertilizer materials —Continued 


Manufactured: 
Nitrogenounsss ~~ _- 


Phosphatic - -- -----------— 


Graphite, natural 
Gypsum and plasters .. s 


, Oxides, hydroxides, peroxides ~ - 
ca: 
Crude including splittings and waste 


Worked including agglomerated 
splittings _________-_ ~~ __ 


Pigments, mineral: Iron oxides, processed 


Precious and semiprecious stones, natural 
and synthetic other than di 


Sodium and potassium compounds, n.e.s.: 
Caustic soda 


Stone, sand and gravel: 
Dimension stone: 
Unworked and party worked 
thousand tons 


Perm art 


metal-beari 
thousand tons. _ 
Strontium oxide, hydroxide, peroxide .... 
Sulfur: 
Elemental]! 


Other nonmetals, n. e. s.: 
Crude: 
Quartz, electronic grade 


See footnotes at end of table. 


1978 


830,747 
81,372 
"371,817 
113,382 
101,017 
892 
390,339 
1,020 


14,604 


56,194 
39,567 


127,118 


6,334 
47,334 


1,049 
66,191 
929 
14,379 


819 
24,954 
8,088 

10 

1453, 053 
234,780 
21,192 


3 
72,008 


1979 


292,820 
67,082 
394,648 
155,748 
160,562 
1,169 
370,565 
938 


15,111 


60,885 
313,733 


189,967 


6,755 
58,080 


1,026 
60,890 
995 
15,515 


841 
18,402 
8,120 
193 
455,752 
370,860 
28,404 


5 
1,659 


United 
States 


15,823 


NA 
182,024 


1,079 


NA 


Sources, 1979 
Other (principal) 


Belgium-Luxembourg 105,404; Portu- 
al 51,128; Norway 44, 105. 
pe ium-Luxembourg 43, 186; Tunisia 


228. 
West Germany 132,826; France 
57,818; East Germany 50, 901. 


west Germany 77,594; Belgium- 
Luxembourg 44 931. 
U. S. S. R. 114,548; United Kingdom 


2A, 037; Venezuela 8,031. 


West Germany 21 336 France 
136,150. 


Belgium Luxembourg 518; West Ger- 
many 4 


Greece 35,820; China, mainland 
A ali USSR. 6,922. 


Canada 841; A 513; United 
Kingdom 31 


ee 10; Switzer- 


West Germany 12,523; Be 
Luxembourg 836; Spain 24. 


M eret cd 18, ri. Brazil 6,000; 


nited Kingdom 5, 
Weed Kingdon dde Spein 45,537; 
Italy 24,352. 
"Germany 81.984; East 92,189; West 
“Fasi Germany 


Papis 2,952; F 
Meg West 640,02 Wert 
East Germany 10,022; West ‘Germany 
9,410; France 8, 510. 


Wm 520; West Ger- 

Ital ay 31.610. Portugal 8,420; West 
Germany 7,636. 

EN 862; West Ger- 


sir, i 9,742; Belgium- 
5 3. 288. United King- 
dom 1,321. 
Belgium Lusembou ep es on hes Ger- 
Norway 18 Sani West puma, 1 ,986. 


West Germany 7,162; Belgium- 
woe 862. 


France 93,445; West Germany 87,414; 
Poland 86, 855. 

West Germany 211,650; Belgium- 
Luxembourg 44, 041. 

mud 8,197; Norway 7,234; France 


NA. 
West Germany 993; Belgium- 
Luxembourg 631. 
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Table 3.—Netherlands: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodity 1978 1979 ; We 
gue Other (principal) 
NONMETALS —Continued 
Other nonmetals, n.e.s. —Continued 
Slag, dross, and similar waste, not 
metal-bearing: 
From iron and steel manufacture 
thousand tons - 14,021 3,956 NA West Germany 2,663; Belgium- 
Luxembourg 1,019; France 269. 
Other do- 685 664 NA West Germany 559; Belgium- 
Luxembourg 104. 
Building materials of asphalt, asbestos 
and fiber cements, unfired 
nonmetals?______._________ 133,549 148,093 2,202 Belgium- Luxembourg 86,228; West 
rmany 26, 953. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural ; 1,726 12,985 1.782 West Germany 11,203. 
Carbon black and gas carbon |... 8,880 ,007 580 West Germany 7,192; United King- 
‘ dom 415; Ireland 329. 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 5,031 6,211 1,585 West Germany 1,463; Australia 1,366; 
Poland 705. 
Briquets of anthracite and bituminous 
G)) ͤ KVA ss 6,628 6,610 eer West Germany 6,499. 
Lignite and dnte briquets. - ----—- 70,454 183,448 _. All from West Germany. 
Coke and semicoke. ______.__---_- 485,404 849,264 53,673 West Germany 650,466; United King- 
dom 77,596; France 38,076. 
Gas, hydrocarbon: 
Manufactured 109,644 112,884 e East Germany 69,720; France 21,705; 
ium-Luxembourg 15,720. 
Natural! million cubic feet 110,598 115,304 8 Neto rmany 106,307; Norway 
Hydrogen, helium, rare gases 3,161 2,883 (0 Bel lum Luxemborg 2,455; West 
rmany 274. 
Peat including briquets and litter 426,981 476,538 ee West Germany 460,464; Finland 
9,410; U.S.S.R. 4,149. 
Na and refinery products:* 
d , 
thousand 42-gallon barrels. . 894,149 450,862 _. Saudi Arabia 133,019; Nigeria 95,628; 
Kuwait 63,376. 
Refinery products: 
as oline do... 754,380 66,878 33 U.S.S.R. 10,250; Belgium- 
Luxembourg 9,251; Kuwait 5,146. 
Kerosine and jet fuel do 73,340 4,656 3 Be . 1,108; U.S. S. R. 
Italy 617. 
Distillate fuel oil do- 121,243 23,944 32 U.S.S.R. 8,023; United Kingdom 
3,764; Belgium-Luxembourg 3,557. 
Residual fuel oil do- 15,238 25,149 op Belgium-Luxembourg 5,058; United 
ingdom 4,701; Venezuela 2,544. 
Lubricants . do- 11,802 2,040 154 Belgium-Luxembourg 677; United 
ingdom 284; Italy 279. 
Other: 
Liquefied petroleum gas 
do____ 13,443 5,191 347 United Kingdom 1, 805; West Ger- 
many 981: Kuwait 659. 
Mineral jelly and wax 
8 277 432 13 Austria 149; West Germany 109; 
France 65. 
Petroleum coke, bitumen, 
other residues do 13,510 4,231 2,584 West Germany 1,012; Belgium- 
"ON Luxembourg 496. 
Bituminous mixtures 
do- - 250 157 2 West Germany 106; Belgium- 
Luxembourg 39. 
Unspecified do- 1333 269 10 West Germany 196; Belgium- 
Luxembourg 29; France 26. 
Total do- 103,816 132,947 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 598,689 774.889 30,570 West Germany 252,823; Sweden 


"Revised. NA Not available. 
1Less than 1/2 unit. 
2May contain germanium oxide. 


Excludes quantities valued at $18,093,448 in 1978 and $24,295,985 in 1979. 


“Includes bunkers. 


157,009; United Kingdom 76,947. 
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COMMODITY REVIEW 


METALS 


Iron and Steel.—The major Netherlands 
steel producer, at IJmuiden, was renamed 
Estel Hoogovens BV by Estel NV, the 
Netherlands-West German parent compa- 
ny; it was formerly known as Hoogovens 
IJmuiden BV. The West German affiliate, 
at Dortmund, was simultaneously renamed 
Estel Hoesch Werke AG. 

Estel, which had suffered a 174 million 
guilder (f.) loss ($87 million) in 1979, and 
had hoped to reverse this in 1980, instead 
reported a record loss of f.488 million ($244 
million). Cumulative losses since 1974, 
shortly after the 1972 merger of the two 
subsidiaries, totaled about f.1,500 million 
($750 million), apparently largely suffered 
on the West German side. This disparity 
caused continuing concern and speculation 
about a possible dissolution of Estel. 

A f.1,200 million ($600 million) invest- 
ment plan for Hoogovens was jeopardized 
during the year by an “unsatisfactory cash 
flow,” according to the chairman of Estel. 
The plan was to include modernization of 
the No. 1 coking plant, and a revamp of the 
No. 1 hot strip mill. Late in the year the 
Netherlands Government’s National Insti- 
tute Investment Bank authorized Hoogo- 
vens a loan of f.350 million ($175 million); 
both the coke plant modernization and the 
steelmaking and processing plant were to 
be aided. The State aid, the first of its kind 
in the Netherlands, was considered a sub- 
ordinated loan"; i.e., considered as a capital 
liability. The Netherlands Government 
owns 28.4% and the City of Amsterdam 8% 
of Hoogovens; Estel controls the remainder. 

In spite of the State assistance, Hoogo- 
vens decided at yearend to further reduce 
its output to 4.8 million tons in 1981. Pro- 
duction in 1980 was about 5 million tons, 
and capacity is about 7 million tons. Two of 
the five blast furnaces will remain banked, 
and short shifts will be worked. There was 
also expected to be a 3% personnel reduc- 
tion in 1981, all through attrition. 

Magnesium.—Billiton Delfstoffen BV, a 
subsidiary of Royal Netherlands Shell, was 
authorized by the Netherlands Govern- 
ment's Department of Economic Affairs to 
mine 750,000 tons per year of brine con- 
taining magnesium and potassium from a 
maximum depth of 2,000 meters. 

Mining will be by Noordelijke Zoutwin- 


ning NV, owned equally by Billiton and the 
Government's Northern Development Co. 
Starting in 1981 the brine will be used for 
the production of around 100,000 tons per 
year of magnesium oxide at the Veendam 
facility of Magnesia International BV, also 
owned by Billiton and the Government. 
Total investment in the mining project was 
put at f.50 million ($25 million) and the 
magnesium oxide plant represented a cost 
of about f.250 million ($125 million). 

Zinc.—The electrolytic zinc plant of 
Kempensche Zink Maatschappij BV, a sub- 
sidiary of Shell and Australian Mining and 
Smelting Ltd. located at Budel near the 
Belgian border, planned to expand its pro- 
duction capacity to 180,000 tons per year 
from 150,000 tons (actually exceeded in 
practice), at a cost of about f.37 million 
($18.5 million). Completion was due by April 
1981. 


NONMETALS 


Fertilizer Materials.—N.V. DSM's subsid- 
iary, Unie van Kunstmestfabrieken BV, 
was planning to close a 150,000-ton-per-year 
line of ammonia capacity at its Geleen 
plant, leaving capacity of 300,000 tons. This 
line was 20 years old and was considered 
obsolete. 


MINERAL FUELS 


The Netherlands Government was pur- 
suing an energy policy that included conser- 
vation, aiming at an improvement of at 
least 30% in overall energy efficiency by the 
year 2000 (presented to Parliament in 1979); 
increased use of coal (introduced early in 
1980 and discussed here last year) and 
expanded use of nuclear power, if political 
considerations permit. The net result hoped 
for was a decrease in the proportion of 
national energy consumption contributed 
by domestic natural gas, the country's sole 
major mineral resource, from 50% at pres- 
ent to 30% in 2000. 

Nuclear energy policy remained a large 
question mark. A decision in 1974 to build 
three additional nuclear plants (in addition 
to the commercial plant at Borssele, 470 
megawatts electrical) was eventually shelv- 
ed, but in mid-1980 a Government white 
paper presented to Parliament resurrected 
this plan. The white paper made it clear 
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that the final decision would not be taken 
by the Government and Parliament until 
after an extensive public debate, expected 
to last at least 2 years. A controversial 
feature of the plan was the possibility that 
nuclear waste would ultimately be stored 
underground in the Netherlands’ extensive 
salt domes or on the seabed. Public opposi- 
tion by many environmental groups con- 
tinued. 

Coal.—The Netherlands, having closed 
its last coal mine in 1974, remained a 
relatively small consumer of coal. Of the 
approximately 6 million tons imported an- 
nually, about 4.5 million is used by indus- 
try, chiefly iron and steel, and the remain- 
ing 1.5 million tons is used by three electric 
powerplants. The “Coal Memorandum," re- 
ported on last year, envisions an increase 
from 1.5 million tons to 26 million tons by 
the end of the millenium, when about 40% 
of electricity will be generated by coal. A 
contract with Poland for 750,000 tons annu- 
ally of coking coal was signed in 1977, and 
another, for steam coal, was signed by the 
Netherlands Prime Minister on the occa- 
sion, late in 1979, of his visit to Warsaw; 
this called for a total of 8 million tons, to be 
delivered over 10 years. Under the Govern- 
ment’s policy of diversifying supplies, a coal 
delegation visited the United States in Octo- 
ber 1980. Supplies were also being sought 
from the Republic of South Africa, Canada, 
and Australia. 

Another coal gasification project, the 
fourth planned in the Netherlands, was 
announced in June by Esso Nederland BV. 
An experimental plant in the Rotterdam- 
Europoort area will gasify 100 tons of coal 
per day. Construction will commence in 
1982, and the plant will start operations in 
1985. Design will follow the small unit 
operated by Exxon Corp. at Baytown, Tex. 
Total cost will exceed $500 million. 

Natural Gas.—The Netherlands Govern- 
ment finally scored a breakthrough in its 
campaign to increase the export price of 
natural gas when Ruhrgas of the Federal 
Republic of Germany accepted a new con- 
tract in August. Terms were not announced, 
but the Netherlands Prime Minister stated 
that the Netherlands should earn $800 mil- 
lion to $1 billion in additional revenue in 
1981 if contracts with all 14 foreign country 
customers were renegotiated on this same 
basis. If the gas price is brought into line 
with that of 1% sulfur fuel oil, as the 
Netherlands deems equitable, earnings 
would increase by $2 billion per year over 
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1980 earnings. In a separate study, the total 
value of gas production to the Netherlands 
was estimated at $10 billion, half in exports 
and half in import substitution. 

A contract was being negotiated with 
Nigeria late in the year for the supply of 0.9 
billion cubic meters of liquefied natural gas 
(LNG) per year by 1985. The Netherlands 
natural gas supplier, Nederlandse Gasunie 
NV (subsidiary of Exxon, Shell, and the 
Netherlands Government) also met with 
representatives of the Soviet gas company 
Soyudgas-export and the Soviet trade minis- 
try to discuss importing an estimated 5 
billion cubic meters of Siberian gas annual- 
ly, starting in 1985. It was hoped to obtain a 
total supply of roughly 14 billion cubic 
meters of LNG from Algeria and 2.5 billion 
cubic meters in the pipeline from Norway’s 
Ekofisk Field. However, it was reported late 
in the year that Algeria’s natural gas com- 
pany, Sonatrach, had announced that its 
LNG terminal at Arzew would not be built 
during its current 5-year plan ending in 
1984, thus effectively canceling agreements 
to deliver to the Netherlands and the Fed- 
eral Republic of Germany. Algeria was 
known to favor delivering its gas to Europe- 
an customers via the pipeline to Italy now 
under construction and the Sagamo line to 
be built through Spain, thus saving the 
expensive liquefaction facilities at Arzew. It 
was expected that plans to build a regasifi- 
cation terminal for LNG at Eemshaven 
would go ahead in spite of the Algerian 
decision, perhaps being used for the Niger- 
ian gas. 

Natural gas reserves in the Netherlands 
increased slightly, and on January 1, 1980, 
amounted to 2,327 billion cubic meters, of 
which 74% was in the Groningen Field in 
the northeast. A summary of the reserves is 
presented below: 


Proven Non- Total 
Area reserves ^ proven reserves 
Groningen .......— 1,407.7 321.6 1,729.3 
Other onsore _ — 103.9 189.5 293.4 
Continental Shelf _ — 114.5 189.7 304.2 
Totaal 1,626.1 700.8 2,326.9 


At the beginning of the year there were 
151 known gas deposits in the Netherlands, 
of which 90 were on land and 61 in the 
Netherlands sector of the North Sea. 

Petroleum.—Exploration for gas and oil 
continued apace in the Netherlands, with 
especially increased activity in the North 
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Sea. Nevertheless, indigenous crude oil pro- 
duction contributes less than 3% of total 
crude consumption, and that, to date, has 
been from onshore fields. 

Offshore, the Netherlands subsidiary of 
Union Oil Co. of California, having located 
oil in its Helm Field of Block Q1 in 1979, in 
1980 discovered additional oil in the Helder 
Field and in a separate structure 3.5 miles 
north, both also in Block Q1. The latest 
discoveries were in shallow (75 feet) water 
some 23 miles from the Netherlands coast. 
The flow rate in Q1 was 1,446 barrels of 25.5 
gravity from the interval 5,289 feet to 5,312 
feet. Reserves in this block were estimated 
at 14 million barrels, and Union Oil, in 
cooperation with Royal Nedlloyd, requested 
approval to start production; this would be 
the first commercial oilfield in the Neth- 
erlands offshore. Nederlandse Aardolie 
Maatschappij (NAM) also filed an applica- 
tion for a production license for its Block F 
3, where estimated reserves are 44 million 
barrels. 

Total crude oil reserves in the Nether- 
lands as of January 1, 1980, were as follows, 
in millions of barrels: 


Proven Non- Total 


Area 


reserves proven reserves 
Schoonebeck 
(Eastern Region?) 44.0 164.2 208.2 
Rijswijk 
(Western Region) _ 25.7 37.4 63.1 
Continental Shelf _ _ _ _ 38.1 31.5 69.6 
Total 107.8 233.1 340.9 
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All production in the Netherlands was by 
NAM, a joint venture of Shell and Esso, of 
which the Netherlands Government owns 
half. In October, NAM brought additional 
facilities into operation, which should have 
the effect of roughly doubling annual pro- 
duction from 14,000 barrels per day to about 
28,000 barrels per day. 

Total primary distillation capacity of the 
eight Netherlands refineries reportedly 
dropped slightly to 84.8 million metric tons 
(about 1.6 million barrels per day) in 1980. 
There was a moderate rise in utilization of 
capacity in 1979 to about 72%. Netherlands 
refineries continued to function chiefly as 
balancing refineries, with over 60% of their 
production sold abroad in the Federal Re- 
public of Germany, the United Kingdom, 
Belgium, and Denmark. Consequently the 
decline in consumer and industrial demand 
for petroleum products has been harder on 
them than on European refineries with a 
broad base of domestic consumption. 


ISupervisory physical scientist, Branch of Foreign Data. 

?Where necessary, values have been converted from the 
Netherlands guilder to U.S. dollars at the rate of 
f.2.0=US$1.00, the approximate average rate in 1980. 


The Mineral Industry of 
New Zealand 


By Charlie Wyche! 


New Zealand’s mineral industry showed 
little change during 1980, and production of 
most mineral commodities was at about the 
same level as that of 1979. Construction 
materials (aggregates, clay, limestone, and 
sand and gravel) remained the most active 
industry and the value of this production 
was the greatest of any mineral product. 
Coal, iron sands, natural gas, and a little 
gold and silver accounted for essentially all 
of the remaining mineral value. Several 
prospects, including asbestos, gold, and mo- 
lybdenum, were being investigated and 
could contribute to the mineral value by 
1985. 

The Government announced comprehen- 
sive plans for energy development based on 
the country’s large reserves of natural gas. 
Gas-based projects are expected to cost $2.5 
billion during the next few years, and will 
include substantial foreign direct invest- 
ment. It is planned to produce synthetic 
fuel, compressed natural gas, liquid petrole- 
um gas, a methanol plant, and an ammonia- 
urea plant from the natural gas. 

To meet energy supply problems, New 
Zealand established a Department of 
Energy. This new department intends 


to strengthen and unify the country’s ener- 
gy administration by bringing together the 
Ministry of Energy Resources and Electrici- 
ty, and the Mines Department. In addition, 
a Liquid Fuels Trust Board was created to 
finance research into indigenous transport 
of fuels, especially those that could be 
derived from natural gas. 

The Natural Gas Corp. and the Offshore 
Mining Co. combined to form the Petroleum 
Corp. of New Zealand Ltd., which would be 
responsible for the Government’s oil explo- 
ration. Exploration programs to prove New 
Zealand’s resources of petroleum, coal, and 
geothermal and hydroelectrical energy 
were being intensified. 

The only export commodities of any im- 
portance were titaniferous iron sands and 
small quantities of steel products. Crude oil 
and refinery products were the principal 
commodities imported, and they supplied 
about one-third of the national energy re- 
quirements. Planned development of coal, 
natural gas, hydroelectric power, and geo- 
thermal power were expected to reduce 
petroleum imports to 20%-25% of the total 
energy requirement by 1990. 


PRODUCTION 


New Zealand’s value of mine and quarry 
output for 1980 (metals and nonmetals, but 
not the mineral fuels) was estimated at $160 
million,? 0.8% of the gross national product 
of $17.3 billion. Values of the most signifi- 
cant minerals produced during 1979 (in 
thousand dollars) were as follows: Sand and 
gravel ($55,000); coal ($50,000); iron sand 
concentrate ($25,000); limestone for agricul- 
ture, roads, cement, and other indus- 


tries ($14,000); clays for brick, tile, and 
pottery ($2,000); and gold ($3,000). 

Natural gas production, with associated 
condensates, was playing an increasingly 
important role in New Zealand’s energy 
program. Natural gas and some condensate 
were produced at the Kapuni offshore field 
and the gas was supplied to Auckland, 
Wellington, and the New Plymouth and 
Stratford power stations. 


719 


720 


MINERALS YEARBOOK, 1980 


Table 1.—New Zealand: Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979P 1980° 
METALS 
aluminum metal, smelter ______________~- 139,800 1145, 100 151, 100 154,100 2156,200 
r ore and concentrate _______-__---- = 154 38 40 
Ge mine output, metal content 
troy ounces. _ 3,276 7,168 7,011 7,500 7,300 
Iron and steel: 
Iron ore, gross weight - - -—- ----------- 185 2 170 2 
Iron sand, gross weight |... 2,473,672 2,954, 400 3,946,400 3,527,500 3,000,000 
Sponge iron thousand tons *50 12 28 21 30 
Crude ste!!! . do- e200 (225 226 r €200 290 
Silver, mine output, metal content 
troy ounces. _ 1,000 7,572 2,006 €2,000 2,100 
Tungsten, mine output, metal content... 8 6 9 eg 8 
Zinc ore and concentrate ENT 132 *140 *140 150 
NONMETALS 
Cement, hydraulic... thousand tons 999 910 798 756 2612 
Clays: 
r 1,042 2.600 9,800 10,000 10,000 
Kiréclády en d oc se eL BO 260,811 173,008 118,734 *140,000 145,000 
Kaolin (including china clay) ----------- 58,834 94,742 33,741 *32,000 33,000 
Diatomite 5 8 *3,000 1,113 €1,000 “1,000 1,000 
Magnesite_____________-___~-------- 805 1600 840 850 870 
FFI o oeil ĩ 888 1,500 1,000 558 900 1.000 
Pumicé- 2 ou e ho ec 8 50,232 28,550 39,468 *40,000 41,000 
Salo. codo. ̃ d eee 43,000 53,000 65,000 €70,000 75,000 
Sand and gravel: 
Glass sand_________________- __-- 142,955 146,486 127,998 €135,000 136,000 
Š Common sand and gravel‘ _ thousand tons 20,881 21,477 20,306 €23,000 23,700 
tone: 
Dolom ie 23,129 23,070 €24,000 €25,000 25,000 
Greenstone _____________________- 6 r3 10 *10 10 
Limestone and marl 
For agriculture thousand tons 1,686 1,732 1,615 *1,700 1,760 
For roads. |. do- 274 308 250 2300 320 
For industry, except cement do- 165 170 159 *175 180 
For cement do... 1,674 1,590 1,366 *1,500 1,600 
Serpentine _________________ do- 72 89 116 *90 85 
Unspecified: 
imensio-bnF 26,328 16,828 ©20,000 €20,000 21,000 
Rock for harbor work __ thousand tons... 3,200 3,300 €3,400 eg, 400 3,500 
Sulfur ne a K as a ec I META 1,000 1,000 1,000 1,000 1,000 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal: 
Bituminous thousand tons. . 445 389 364 383 390 
Subbituminous. . 0o 1,872 1,817 1,669 1,355 1,530 
LIgnileé- —— 2 c d ag Pe ee do- 162 151 209 192 
Total ee ⁵˙1⅛ ͤ Z et do— 2,487 2,368 2,184 1,947 22,112 
Coke, gashou see do... 41 93 £100 100 110 
Fuel briquets__________________ do- 11 13 *15 15 15 
Gas, natural:5 
Grosses million cubic feet. 32,000 51,000 49,000 34,300 236,300 
Marketed _________________ _ do— 30,945 49,426 47,466 33,493 235,329 
Natural gas liquids 
thousand 42-gallon barrels. _ 86 100 46 46 246 
Petroleum: 
Crude s do— 3,776 5,391 4,555 2,992 22,509 
Refinery products 
Gasoline do- 12,052 10,846 10,057 10,888 29,954 
Distillate fuel olli do- 5,168 4,894 4,692 4,864 24,692 
55 fuel oil do... 1,195 1,093 5,668 5,854 25,241 
Me do. ... 674 780 600 *650 493 
Refinery fuel and losses do— 1.704 939 695 700 570 
Total. eerte do... 21,393 24,552 21,712 22,956 20,950 
*Estimated. Preliminary. "Revised. 
1Table includes data available through Sept. 1, 1981. 
Reported figure. 
Average 57% Fe. 


Includes crushed rock for building aggregate, roads, and ballast. 


5Excludes carbon dioxide component of natural gas, which is reported separately. 


SIncludes field condensate. 
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TRADE 


According to the Department of Statistics 
at Wellington, principal mineral exports 
during fiscal year 1980 (year ending June 
30, 1980) were aluminum and aluminum 
alloys ($165.5 million) and iron ore and 
concentrates ($29.2 million). 

Crude petroleum, partly refined petrole- 
um, and petroleum refinery products domi- 
nated mineral imports; they were valued at 
$900 million in fiscal year 1980. Iran re- 
mained the principal import source, but 
Kuwait and Saudi Arabia were also signifi- 
cant suppliers. Imports of iron and steel, 
mainly semimanufactures, and aluminum 


oxide, totaled $218.3 million and $42.6 mil- 
lion, respectively. Phosphate rock from 
Nauru, sulfur from the United States, and 
alumina from Australia were also imported 
by New Zealand during 1980. 

The Government was preparing to begin 
exporting up to 250,000 tons of coal annual- 
ly from the Buller Coalfield located in the 
northwest area of Southland. The trade, 
estimated at $10 million annually, would 
constitute the first major coal export of 
recent times. Probable customers are Hong 
Kong, Japan, the Republic of Korea, Singa- 
pore, and Taiwan. 


Table 2.—New Zealand: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1977-78 
METALS 
Aluminum: 
Bauxite and concentrate 53 
Metal including alloys: 
7) 1.540 
Unwrought______________ 11 14, 658 
Semimanufactures 1.522 
Copper: 
Gre and concentrate 613 
Metal including alloys 
SS ( A c 800 
Unwrought and semi- 
manufactures k 11,952 
Gold metal, unwrought and semi- 
manufactures |... troy ounces. _ ee 
Iron and steel: 
Ore and concentrate 
thousand tons 3,079 
Metal including alloys: 
SCAR uc em ann maler urs 1,391 
Semimanufactures: 
Pig iron, spiegeleisen, sponge 
iron, ferroalloys... — _— 4 
pis ite , blooms, billets, sheet 
JFF» 715,687 
Bars, rods, angles, shapes, 
sections 34,797 
Universals, plates, sheets _ _ 41,574 
Hoop and stri 21 
Rails and accessories 1 
Wie aps oe a a 16,632 
Tubes, pipes, fittings ss 1,018 
Castings and forgings, rough 139 
Total -- ot ode Sa 799,873 
Lead: 
ONI0GS eds ee ee 55 
Metal including alloys 
JJ ght ee Z 481 
Unwrought and semi- 
manufactures... - 240 


See footnotes at end of table. 


Destinations, 1978-79 


1978-79 : 
ene Other (principal) 
1,583 _. Japan 1,271; Italy 301; Australia 10. 
143,258 -- Japan 132, 396; ong Kong 4,603; 
Australia 4, 125. 
2,000 41 Australia 557; Sin peer 326; 1 
sia 203; United Arab Emirates 129 
1,797 om Australia 923; West Germany 345; 
Netherlands 249. 
2,114 344 Singapore 604; Malaysia 482; 
Australia 195. 
2,034 eios United Kingdom 951; Australia 903; 
Republic of South Africa 171. 
3,002 _. Japan 2,910; Republic of Korea 91. 
1,519 6 Japan 1,463. 
8 Pm Mainly to Australia. 
4,924 Mm Fiji 4,914. 
36,460 3,993 China, mainland 24,022; Fiji 4,936; 
Republic of Korea 2 , 
58,151 43,307 irr ibl 8,143; Papua-New Guinea 
45 -. Australia 27 ; Fiji 8; Singapore 7. 
18 SE Fiji 13. 
6,114 4,262 Hong Kong 751; Australia 228. 
12,0 aoe E a mainland 8,884; Trinidad and 
0 : 
134 2 Australia 125. 
117,912 
1,454 eae Japan 1,120; Taiwan 143; Australia 
06. 
121 SR Fiji 39; Australia 38; Singapore 28. 
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Table 2.—New Zealand: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Magnesium metal including alloys, all 
Om o c mie DR LU. 
Platinum-group metals and silver: 
Ores and concentrates value 


Metals including alloys, all forms: 
Plat inum- group troy ounces. . 
Sl. 8 c ccu 
Zinc metal including alloys: 
Scrap and blue 9 
Unwrought and semimanufactures _ _ 


Other metals, n.e.s.: 


Ash and residue containing 
nonferrous metals 
value, thousands 
Oxides, hydroxides, peroxides of 


metals, nes . value 
Precious metals, n. e.s., waste and 
sweeping . do. ... 
NONMETALS 


Abrasives, natural, n.e.s.: Pumice, emery, 
corundum, etc 


3 and cla ay pn products including all 
refractory bri 
Crude eig 885 


"Refractory includi 

ractory including noncla 

bricks. __ v ca thoussadss z 
Nudus RES do— 


Pome e ma te REST 


Phosphatic —- -- ---------—- 
e 


Precious and semiprecious stones 
value, thousands 
§öÜö§;«1890ẽ r m 
Stone, sand and gravel: 
Gravel and crushed rock 


Limes tone 


Slag, dead s waste, not 
metal-bearing --.----------- 
MEME me materiais of asphalt, asbestos 
r cement, and unfired 
„n. e. s. 
value, thousands. . 


See footnotes at end of table. 


nonme 


1977-78 


3 


$316,576 


56 
1,423 
910 
146 
51 


15173 


"$43,940 


181, 887 


1978-79 


United 
States 


Destinations, 1978-79 
Other (principal) 


United Kingdom $562,428; Australia 
$35,238. 

All to United Kingdom 

Australia 49; New Hebrides 31. 

Taiwan 196; Australia 146; Japan 90. 


Taiwan 455; Japan 190; Australia 
149; West Germany 104. 


Japan $105; Australia $35; Spain $6. 

All to Fiji. 

Australia $227,441; United Kingdom 
$34,055. 


Australia 35; Hong Kong 5. 
Western Samoa 469; Norfolk Island 
386: Nauru 250. 


2 5,342; Japan 889; Taiwan 


Fiji $55; Australia $11. 
is vim $483; Singapore $63; Fiji 


All to Fiji. 
Australia 177; French Polynesia 48. 
Tonga 135; Australia 50; American 
Samoa 46. 
Fiji 6,421. 
estern Samoa 1 ,846; French 
Polynesia 54. 
Norfolk Island 15; Papua- 
New Guinea 15. 
Australia $421; Saudi Arabia $16. 
Australia 2,480; Tonga 148. 
iji 95; Republic of 
Australia 35. Fiji 26. 


Australia 1,401. 


Fiji $1,483; Papua-New Guinea $581. 
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Table 2.—New Zealand: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


1977-78 


Destinations, 1978-79 


Commodit 1978-79 : 
á ones Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural 508 ae 
Coal, all grades including briquets _ _ __ 10,981 1 _. All to Canada. 
Coke and semicoke_____________- 5,002 15,401 zm rcu 8,958; Republic of Korea 
Peat including peat briquets and litter He 1,932 46 Australia 1,714. 
Petroleum refinery products: 

Distillate fuel oil 

thousand 42-gallon barrels. _ 978 873 -- Ship bunkers 856; Gilbert Islands 17. 

Residual fuel oil do- 1.273 1.376 _. Zhip bunkers 1, 175; Singapore 201. 

Lubricants___________- do— Tg 10 -- Fiji 5; Singapore 1; Western Samoa 1. 

Mineral jelly and waz do- — 12) 2) ae Mainly to Australia. 

Bituminous mixtures do_ _ _ _ T4 13 — Western Samoa 6; New Caledonia 3. 
Mineral tar and other coal-, petroleum-, 

or gas-derived crude chemicals 
value, thousands T$15 $10 —  .Fiji$8. 


‘Revised. NA Not available. 
Data are for fiscal years ending June 30 of that stated. 
2Less than 1/2 unit. 


Table 3.—New Zealand: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1978-79 
Commodit 1971-78 1978-79 : 
ý 1 Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 635 153 _. Guyana 103; China, mainland 50. 
Oxide and hydroxide- - - 331,403 320,599 73 Australia 318, 824; Japan 1,140. 
Metal inclu ing alloys: 
nwrought -—----------- 180 263 2 Australia 223; United dom 38. 
Semimanufactures |... 2,539 3,123 2715 Australia 2,295; Japan 5 
Arsenic trioxide, pentoxide, acids 1,872 2,070 2 United dom 1 20; China, 
mainland 120. 
Chromium oxide and hydroxide 159 161 32 paee Kingdom 56; West Germany 
Cobalt oxide and hydroxidee 7 17 9 Belgium 7. 
Copper metal including alloys: 
nwroughggnt 1.241 2,454 -— Australia 2,051; West Germany 389. 
Semimanüfactures? __________ 11,061 11,712 12 Australia 10,543. 
Gold metal, dune siu | unwrought 
and semimanufactu 
troy ounces. _ 7,763 5,397 21 coos bay 4,293; United Kingdom 969; 
y 64. 
Iron and steel: 
Ore and concentrate 128 260 ae Australia 206; Ghana 54. 
Metal os alloys: 
11 ARE 16,962 1,475 NA _ Fiji1291. 
Pig i 15 ferroalloys, similar 
materials 5,246 5,770 75 ä ol , Republie of South 
Steel, primary form 4,863 8,817 (3) Australia 8, 718. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 70, 063 77, 600 619 Australia 44,297; Japan 20,580. 
Universals, plates, sheets _ _ 318,040 358,910 642 Japan 255, 57 5; Australia 81, 805. 
Hoop and stri- j 23,787 10 Australia 1 1440 ; Japan 5, 116; United 
om 
unis and accessories 4,316 17,292 1 Australia 11 7 32; Japan 4, 999. 
JJC oy ote be 13,755 ,009 34 Australia 6,215; Japan 4, 180. 
Tubes, pipes, fitting 22,828 : 670 Japan 14, Y 108. 5, 340: United 
om 
Castings and forgings, rough 719 566 3) Uni Kingdom 294: Australia 272. 
Lead: 
G — o A ee 165 309 36 Australia 264. 
Metal including alloys, unwrought _ _ 8,629 1,613 19 Australia 7,624. 
Magnesium metal including alloys, 
unwrougngnt 124 240 82 Norway 104: Australia 37. 


See footnotes at end of table. 
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Table 3.—New Zealand: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1978-79 
Commodit 1977-78 1978-79 . : 
Á See Other (principal) 
METALS —Continued 
Manganese: 
Ore and concentrate 14 104 1 Ghana 101. 
Oxidë ß E 1,140 903 168 Japan 259; Australia 231; Ghana 227. 
Molybdenum metal including alloys, 
unwrought |... value, thousands $10 $18 $2 Australia $13. 
Nickel metal including alloys: 
Unwrought ..... ........- 100 38 E Mainly from Canada. 
Semimanufactures 236 206 61 United Kingdom 64; Australia 49. 
Platinum- group metals and silver: 
Waste and sweepings 
value, thousands_ _ T$341 $525 (3) Australia $524. 
Metals including alloys: 
Platinum-group 
thousand troy ounces. _ 2 2 (3) West Germany 1. 
M Silver do— 1.524 1,758 3 Australia 1,727. 
in: 
Oxides ~- ----------------- 8 12 3 Japan 4; Australia 3. 
Metal including alloys: 
Unwrought -----------—-- 249 236 TES Australia 200; Mala 1 33. 
Semimanufactures 8 24 (3) Australia 14; Uni Kingdom 9. 
Titanium oxides _______________ 2,041 2,152 66 Australia 1,324; Japan 612; West 
Germany 285. 
Tungsten metal including alloys, all 
forms _______ value, thousands T366 $9 $1 Australia $4. 
Zinc: 
Oxide - . 55 36 (3) Canada 18; West Germany 9; 
Australia 5. 
Metal including alloys: 
: Unwrought. -----------—- 17,311 20,255 3 Australia 19,463; Canada 783. 
Semimanufactures _ 293 915 10 Canada 707; Australia 87; West 
Germany 60 
Other: 
Ores and concentrates of molyb- 
denum, tantalum, titanium, vana- 
dium, zirconium ___________ _ 259 179 m Australia 171. 
Oxides, hydroxides, peroxides of 
metals n. ess 441 221 32 Norway 68; United Kingdom 63; 


Japan 19; Australia 14. 
Metal including alloys, all forms: 


Metalloids . value, thousands T$338 $518 $1 Republic P Africa $278; 
rance 
Base metals, nes _ do T$410 $272 $16 China, mainland, $165; Australia $51. 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, corundum, etc_ ...... 92 155 118 Italy 18; United Kingdom 11. 
Grinding and polishing wheels and 
stones value, thousands. .. 181,447 $1,565 $244 Mr oa Kingdom 1 Australia 
Asbestoss SL S222 22 8,525 9,818 11 T 9, E Republic of South 
rica 7 
Barite and wither ite 1.169 1,582 = China, aa 750; Australia 628; 
Singapore 118. 
Boron materials: 
Crude natural borates 
value, thousands_ _ T$2,571 $8,156 — $8,106 uirum Kingdom $49; West Germany 
Oxide and acid |... 384 840 838 United Kingdom 1. 
Cement 3,117 3,820 50 — l, ae 50 Kingdom 565; 
Chalk. oo mk Een 107 658 3 United Kingdom 408; France 215. 


Clays and clay products including all 
refractory brick: 


Crude clays, nes... 7,885 7,170 3,592 as 1,787; United Kingdom 
Products: ids 
Refractory including nonclay 
brick value, thousands 185,785 $6,796 $1,028 erie $2,396; United Kingdom 
5 A KMS do... T$862 $853 $31 Japan $354; United Kingdom $311. 
iamond: 
Gem, not set or strung- _ _ _ - do.... T$2,606 $3,137 $1 India $1,620; Israel $885. 
Industrial do- 1887 $156 $50 Australia $84 ; Republic of South 
rica 


See footnotes at end of table. 
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Table 3.—New Zealand: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1978-79 
Commodit 1977-78 1978-79 i 
d ca Other (principal) 
NONMETALS —Continued 
Diatomite and other infusorial earth _ _ _ 555 700 570 Japan 123. 
Feldspar, fluorspar, nepheline syenite _ _ 1,747 997 X Norway 412; Canada 235; China, 
mainland 202. 
Fertilizer materials: 
Crude: 
Nitrogenouuns 263 3 A All from Australia. 
Phosphatic _ . thousand tons. 1,137 1,349 55 Nauru 626; Australia 623. 
Manufactured: 
Nitrogenouss 81,093 85,803 10,577 Japan 47,869; Australia 8,985; 
ublic of Korea 7,450. 
Phosphatic_____________ _ 5,448 10,721 6,987 Republic of Korea 3,1 14. 
otassic_ - -------------- 235,573 221,733 165,070 Canada 40,737; U.S. S.R. 15,460. 
Other including mixed 29,722 40,296 35,791 Republic of Korea 2,085; West 
rmany 1,718 
Ammoniaa 471 499 1 Australia 497. 
5 natural 137 68 (3) Sri Lanka 30; Norway 19; Australia 9. 
Gypsum a and plasters ____________ 140,610 98,970 43 Australia 89,190; Japan 9,196. 
agnesite___________________ 1978 4,617 42 mna mainland 2,801; Australia 
Mica: 
Crude including splittings and waste 
value, thousands 1873 $153 $28 India $43; Australia $29; United 
Kingdom $19 
Worked including agglomerated 
splittings _._________ do... 18187 8346 $50 France $71; Denmark $44; Ireland 
$39; Australia $30. 
Pigments, mineral: 
Natural, crude |... 219 292 8 Austria 210; West Germany 41. 
Iron oxide, processed. 717 1.006 45 West Germ any 107; Spain 136; 
Australia 5 
Precious and semiprecious stones, except 
diamond: 
Natural value, thousands: _ 181,081 $1,904 $8 Australia $868; U.S.S.R. $420. 
Manufactured do— 18952 $52 $1 West an aie $29; France $11; 
Switzerlan 
öĩÜàw cu Cre LEM ae 58,737 32,610 46 Netherlands um 32,100. 
Sodium and potassium compounds, n.e.s.: 
Caustic sda 20,416 19,820 3,572 United Kingdom 12,467; West 
Germany 2,659. 
Caustic poiana and sodic and potassic 
peroxide... 809 423 64 United noo 188; West Germany 
83; Italy 36. 
Stone, sand and gravel: 
Dimension: 
Crude and partly worked . 919 865 18 Republic of South Africa 533; Italy 
185; Norway 76. 
Worked value, thousands 78466 $295 $44 Italy $202. 
Quartz and quartzite 126 6 3 Sweden 46; United Kingdom 10. 
Sulfur, elemental, other than colloidal .. .. 234,899 251,986 168 Canada 251,601. 
Talc, steatite, soapstone, pyrophyllite .. — 2,623 3,181 41 ene China, mainland 152; 
ndia 40. 
Other, n.e.s 
Crude value, thousands 18100 $137 $5 Republic of South Africa e Norway 
$36: 6; China, mainland $16 
Oxides and 1 8 of magnesium, 
strontium, barium 1.720 965 68 1 4 16; West Germany 97; 
i apan 
Bromine, iodine, fluorine _ __ ----— 9 12 (3 Japan 10. 
PULOS materials of asphalt, asbestos 
r cements, and unfired 
REA n.e.s. 
value, thousands T$139 $183 $104 United Kingdom $59. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black . kk 8,319 7,923 48 Australia 7,676. 
Coal including briquets |... ------- 1,362 1,010 821 ada 92. 
e and semicokee „ 2,231 1,871 1 Australia 1,870. 
Gas, hydrocarbon__ value, thousands 1877 $79 $23 France $33; Netherlands $20. 
Hydrogen and rare ie „ 764 699 102 Australia 596. 
Peat including peat briquets and litter 77 47 — ireland 30; Norway 17. 


See footnotes at end of table. 
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Table 3.—New Zealand: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity " 1977-78 


MINERAL FUELS AND RELATED 


MATERIALS —Continued 
Petroleum: 
Crude and partly refined: 
Crude 
thousand 42-gallon barrels. . 12,378 
Partly refined |... do_ _ __ 4,898 
Refinery products: 
Gasoline do— 4,244 
Kerosine and jet fuel do- 2,839 
Distillate fuel oil do___— 3,521 
Residual fuel oil do... 14 
Mineral jelly and wax ..do.... 30 
Lubricants |. . ... do- 990 
er: 
Nonlubricating oils, n. e. s. 
do... 63 
Pitch and pitch coke 
do- 85 
Bituminous mixtures, n. e.s. 
do... 2 
Petroleum coke$ _ _ do 295 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 
value, thousands 181,726 


"Revised. NA Not available. 
Data are for fiscal years ending June 30 of that stated. 


Sources, 1978-79 
1978-79 ; 
anes Other (principal) 
13,517 M Saudi Arabia 6,376; Iran 2,544; 
Kuwait 2,847. 
5,814 - Australia 2,104; Kuwait 1,102; 
Bahrain 831. 
3,988 13 Australia 1,695; Bahrain 1,052; 
Singapore 698. 
2,449 2 Australia 1,434; Singapore 846. 
3,074 ct Australia 1,754; Bahrain 727; 
Singapore 589. 
(3) 3) 
31 3 United xin om 12; China, mainland 
6; Australia 3. 
426 23 Australia 262; Singapore 116. 
2 2 Switzerland.’ 
87 (3) Mainly from Australia. 
6 (3) United Kingdom 4. 
464 464 
$2,314 $638 Japan $1,297; Australia $228. 


?Excludes copper foil and copper powder valued at $1,577,464 in 1977-78 and $2,364,522 in 1978-79. 


Less than 1/2 unit. 


“Excludes quantities valued at $45,367 in 1977-78 and $112,004 in 1978-79. 
5Excludes quantities valued at $282,876 in 1977-78 and $341,975 in 1978-79. 


SExcludes quantities valued at $462 in 1977-78. 


COMMODITY REVIEW 


METALS 


Aluminum.—New Zealand Aluminium 
Smelters Ltd. (NZAS), at present New Zea- 
land’s only aluminum smelting operation, 
was engaged in an expansion project which 
would increase its annual production capac- 
ity by 57% over the present 150,000 tons per 
year. The expansion is scheduled for com- 
pletion in 1983. Comalco Ltd. of Australia, 
in which the U.S. firm Kaiser Aluminum & 
Chemical Corp. has a major interest, owns 
50% of NZAS and two Japanese firms own 
the remainder. Although the smelter was 
the subject of some criticisms by environ- 
mentalists, NZAS enjoys considerable sup- 
port from a large majority of the residents 
in New Zealand's Southland area where the 
plant is located. 

The New Zealand Government approved 
the construction of a smelter on South 
Island by CSR Ltd. The total cost of the 


smelter was estimated by CSR Ltd. and 
partners (Swiss Aluminium Ltd. and Flet- 
chers Holdings Ltd.) at $640 million. The 
first stage, with a single potline capacity of 
100,000 tons per year, would be commission- 
ed by the mid-1980's, and a second potline of 
100,000 tons per year would be added by 
1990. | 

New Zealand Aluminium Smelters Ltd.'s 
current output accounts for over 1% of the 
total world production of aluminum metal. 
The completion of the current expansion 
project and the scheduled new construction 
project would increase New Zealand's share 
of world aluminum production to about 3%. 

Approximately 80% of NZAS's output of 
150,000 tons per year of aluminum was 
exported and the remaining 20% was used 
by New Zealand fabricators to produce a 
wide range of aluminum products for do- 
mestic needs. Aluminum exports went pri- 
marily to Japan and Southeast Asia. Under 
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the terms of the agreement with the New 
Zealand Government, the Japanese part- 
ners exported their combined 50% share. 

Gold.—Mine production of gold declined 
slightly in 1980 from that reported for 1979. 
Kanieri Gold Dredging Ltd. produced 6,000 
troy ounces of gold in 1980 from 2,700,000 
million cubic meters of gravel in the Tara- 
makau River, near Kumaru, South Island. 
The alluvial gold being mined was among 
the lowest grade in the world. Three per- 
cent uranite was also contained in the 
alluvial sands, and tests were currently 
underway to see if the uranite could be sold 
as a byproduct. The Kanieri gold dredging 
operation is a wholly owned subsidiary of 
Amoil New Zealand Ltd. All gold from the 
Kanieri operation was purchased by the 
Government. Because of the high gold 
prices in 1980, interest in possible gold- 
bearing areas remained high over the past 
year. This has led to large-scale dredging 
operations being proposed for the west coast 
of South Island. 

Mineral Resources (New Zealand) Ltd. 
continued exploration throughout 1980 at 
the Marthu Mine, Waihi, North Island. 
Mine dumps at Union Hill were being 
worked, and bulk samples were evaluated. 
Blackwater Gold Ltd. and Carpentaria Ex- 
ploration Co. Pty. Ltd. continued testing ore 
extensions at a former property of Blackwa- 
ter Mines. Amoco Minerals New Zealand 
Ltd. began prospecting in the Monowai gold 
area. 

Iron Sands.—The mining of titanomag- 
netite (iron sands) was by far New Zealand’s 
largest metallic mineral industry, and sec- 
ond only to sand and gravel in tonnage and 
value of output. In terms of value, iron 
sands accounted for 16% of all nonfuels 
mineral output and over 85% of all metallic 
ore production. Output of iron sand concen- 
trate by the two producing companies New 
Zealand Steel Mining Ltd. (a wholly owned 
subsidiary of New Zealand Steel Ltd.) and 
Waipipi Ironsand Ltd. was substantially 
below that of 1979. The decline was attribut- 
ed to the cutback in steel production by the 
Japanese steel industry, New Zealand’s 
principal customer. Although these two 
companies were the sole source of iron ore 
for New Zealand’s iron and steel industry, 
about 90% of the iron sands were exported. 

The iron sand deposits consist of exten- 
sive, horizontal beds located on or near the 
western coast of New Zealand’s North Is- 
land. The deposits range from 5 to 20 meters 
thick and contain concentrations of up to 
17% titanomagnetite sand grains. The 
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grains originated from nearby andesite vol- 
canic formations and were sorted and con- 
centrated by wind, stream, and wave action. 
The three sand deposits currently being 
worked commercially were at Waverley, 
Taharoa, and North Waikato. The Waverly 
deposit was being mined by Waipipi Iron- 
sands Ltd. and the other two by New 
Zealand Steel Ltd., which also owns the 
Glenbrook Steel Works, New Zealand's only 
steel plant. : 

Steel.—New Zealand Steel produced iron 
sands at its Waikato North Head deposit for 
use in its direct-reduction steelmaking 
plant at Glenbrook. The plant at Waikato 
North Head was designed to produce 
200,000 tons per year of concentrate, but in 
1978 the capacity was expanded to 250,000 
tons of concentrate. About 200,000 tons of 
raw steel was produced during 1979 and 
about 220,000 tons was produced in 1980. 
This figure is expected to increase to about 
150,000 tons per year within 10 years. A 
cold-rolling mill and coat line for plain and 
galvanized sheet were being considered. 
Long-range plans included a new melt shop, 
continuous-slab facilities, and more direct- 
reduction kilns. 

Other Metals.—In 1980, the Department 
of Scientific and Industrial Research contin- 
ued its investigation of black, heavy-metal 
beach sand deposits on the west coast of 
South Island. The sands contain gold, il- 
menite, monazite, and zircon. 

Amoco Minerals New Zealand Ltd. was 
conducting airborne magnetometry on the 
Ceromandel Peninsula, North Island, for 
base metals. Otter Minerals Exploration 
Ltd., in partnership with Gold Mines of 
New Zealand Ltd., continued exploration in 
Nelson Province and the drilling operation 
on D'Urville Island. Gold Mines of New 
Zealand Ltd., a partnership of Australian 
Anglo American Corp. Ltd. and Amoil New 
Zealand Ltd. remained active in the 
Raukumara, East Cape, and Kaikoura re- 
gions. 


NONMETALS 


Asbestos.—Chrysotile asbestos, mainly 
associated with serpentines, occurs at a 
number of locations on South Island. How- 
ever, further work is required to determine 
the limits of mineralization. The most sig- 
nificant deposits were those of the north- 
west Otago (Pyke River) area, but no pro- 
duction was reported in 1980. 

Phosphates.—The most promising source 
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of phosphate was thought to be the nodules 
occurring on the sea floor on the eastern 
half of the Chatham Rise (west of Chatham 
Island). Research carried out by the New 
Zealand Oceanographic Institute in 1979 
indicated the presence of phosphorite nod- 
ules ranging from 10 to 150 millimeters in 
diameter. Most of the deposits were found 
in water from 400 to 500 meters deep and 
none were found in depths less than 200 
meters. The P.O; values for the phospho- 
rites generally range between 18% and 
24%, with the highest recorded content 
27.7%. Evaluation is continuing. 

Sulfur.—Fletcher Mining Co. Ltd. has 
ceased excavating and development work 
on a deposit of sulfur at Rotokawa in the 
Taupo area, North Island. The deposit, with 
reserves estimated at 6 million tons, was 
mixed with pumice and research on the 
development of a separation process was 
not completed. The Frasch process cannot 
be applied here owing to the porosity of the 
overlying beds. Further development will 
await conclusion of research and finance. 

Other Nonmetals.—In 1980, serpentine 
was mined at Piopio (near Te Kuiti) and 
North Cape on North Island, and Lee Val- 
ley, Collins Valley, and Mossburn on South 
Island. At Lake Grassmere, in Marlborough 
(South Island), salt was produced by the 
solar evaporation of seawater. 

An analysis by the Department of Scien- 
tific and Industrial Research (DSIR) of 
beach sands on the west coast of South 
Island indicated reserves of over 50 million 
tons of ilmenite bearing sands. DSIR was 
conducting extensive laboratory tests aimed 
at producing a synthetic rutile from the 
rather low-grade (46% TiO.) ilmenites. 


MINERAL FUELS 


Coal.—New Zealand produced 2.0 million 
tons of coal in 1980 from about 70 mines in 
various fields on North and South Islands. 
Nearly 75% of the production was from 
open pit mines. There was an increase in 
production from private mines, and devel- 
opment work on three new coal mines was 
on schedule. Prospecting for new deposits 
on both North and South Islands continued 
during the year. On North Island, extensive 
exploration drilling took place at Maramar- 
ua, Rangiriri, Huntly, and Ohinewai, with 
smaller drilling programs at Naike, Waer- 
enga, Whatawhata, and Lake Waikare. On 
South Island, work commenced on the Grey- 
mouth Coalfield with reserves of 2 million 
tons being indicated in the Strongman West 
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Block of this field. In addition, 4.4 million 
tons of lignite with open cast mining poten- 
tial have been outlined in eastern South- 
land during a major drilling program. 

A coal mining bill introduced into Parlia- 
ment was being examined by Parliament’s 
select committee on commerce and mining. 
The coal mining bill would give the Govern- 
ment much more control of all private coal 
mining without involving the Government 
with taking over the ownership of land or 
coal mines. Under the proposals all coal 
mining activity would be licensed by the 
Minister of Energy. 

The Department of Mines’ 5-year coal 
exploration program estimates recoverable 
coal reserves at 1.2 billion tons. However, 
measured reserves of coal totaled 210 mil- 
lion tons. The exploration program started 
in the eastern part of the Southland lignite 
field, Mataura Valley, South Island, and 
was to continue in the Waikato area, North 
Island, and in the west coast deposits, South 
Island. 

Natural Gas.—The Maui offshore gasfield 
came onstream in 1979, but at severely 
restricted rates because of a lack of market 
for the gas. Only 6 of the 14 wells completed 
on the Maui-A platform were onstream. In 
addition to Maui, New Zealand’s Kapuni 
Field on North Island’s west coast was 
producing about 6.2 million cubic meters 
per day of natural gas and some condensate. 
This was a significant drop from 1979, as 
production was cut back to allow gas from 
the Maui Field to enter the market. The 
Government has a take-or-pay contract for 
the Maui gas, necessitating its production. 

The Government was encouraging in- 
creased exploration by foreign companies 
by liberalizing its handling of taxes, allow- 
ing more writeoffs such as exploration and 
development losses against other operations 
in New Zealand. Field development costs 
can be written off at a rate of 20% per year, 
beginning in the year of the first commer- 
cial production. 

Petroleum.—The Government’s compre- 
hensive petroleum exploration policy is now 
in effect. In instances where the Govern- 
ment accepts a company’s petroleum explo- 
ration proposal, it would retain the right to 
acquire a 51% interest in the discovery in 
exchange for a 40% contribution to the 
exploration the Government would accept a 
lower share of the venture. Should either 
party to such an arrangement decide not to 
contribute to the costs of a particular well, 
the remaining parties could proceed on a 
sole risk basis. In the event of a discov- 
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ery, the parties contributing to the cost of 
drilling would be permitted to recover 60% 
of their expenditure as a prior charge 
against first production. Royalties to be 
paid to the Government on oil found were 
set at 12.5% of sale value. The price of 
indigenous oil was raised to that of world 
crude. 

New Zealand’s only known major oil re- 
sources were in the Maui and Kapuni natu- 
ral gasfields. Production by Shell-BP-Todd 
Oil Services (in equal partnership with the 
Government) continued to increase over 
that of the previous year. A light crude oil, 
or condensate, was produced as a joint 
venture with the natural gas. 

Shell-BP-Todd signed an agreement with 
the Government of New Zealand to under- 
take a $40 million, three-well oil search on 
the western tip of North Island. Drilling 
began in mid-1980. New Zealand Petroleum, 
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a local exploration firm in which Triton Oil 
of Dallas (United States) has an interest, 
also resumed its oil search off the southwest 
coast of South Island. 

Production of liquefied petroleum gas at 
Kapuni reached a record high level, but 
market demand still exceeded supply. An 
extraction plant being constructed to strip 
liquefied petroleum gas from the Maui gas 
stream was on schedule and could be opera- 
tional in 1981. Proposals from distributors 
to import liquefied petroleum gas from 
Australia were under consideration by the 
Government, and were expected to be ap- 
proved during the year. 


1Supervisory physical scientist, Branch of Foreign Data. 

"Where necessary, value has been converted from New 
Zealand dollars ($NZ) to U.S. dollars at the rate of 
$NZ1.00=US$0.99, the average exchange rate as of 
January-June 1980. 
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The Mineral Industry of 
Nigeria 


By George A. Morgan! 


Although a slight decline in crude oil 
output occurred in Nigeria, petroleum re- 
mained the mainstay of the economy in 
1980. Three increases in crude oil prices 
during the year added substantially to 
Government revenue. The Government 
emphasized completion of the steel plants at 
Ajaokuta and Aladja in order to diversify 
the economy and to reduce the high level of 
iron and steel imports. The gross domestic 
product was estimated at $94 billion,? about 
25% higher than the 1979 estimate. Petrole- 
um revenue accounted for over 80% of 
Government income, and revenue from the 
sale of oil increased 40% to $24 billion. At 
yearend, foreign exchange reserves were 
nearly double the previous years to over $10 
billion. The country entered a period of 
higher inflation, although official estimates 
of inflation were under 10%. Government 


expansion of the minimum wage for the 
public sector led to increased pressure by 
the private sector for similar treatment. A 
number of strikes occurred, some in critical 
industries such as oil refining and steel 
plant construction. 

The Fourth National Development Plan, 
covering the period 1981 through 1985, call- 
ed for Government investment of $152 bil- 
lion. Included in the plan was $2.2 billion to 
be allocated for a new standard gage rail- - 
road from Port Harcourt to the Ajaokuta 
steel plant. Construction startup of the 
liquefied natural gas (LNG) facility near 
Port Harcourt was being reexamined be- 
cause of the financial strain it was expected 
to make on other Government projects. 
Environmental impact statements were to 
be required on all major projects after 
January 1, 1981.5 


PRODUCTION AND TRADE 


Output of crude oil increased to 2.2 mil- 
lion barrels per day by yearend 1980 after a 
sharp decline from 2.1 million barrels per 
day early in the year to 1.6 million barrels 
per day in September. The major cause for 
the decline was lower world market de- 
mand. However, the potential shortfall in 
world supply of crude oil following the 
outbreak of hostilities between Iran and 
Iraq led to the yearend production increase. 
About 140 oilfields were in production in 
the Niger delta swamps, most with output 
under 10,000 barrels per day. The Govern- 
ment’s plan for allocation of total revenue, 
most of which was derived from petroleum, 
among 19 States was met with disapproval 
by the five oil producing States. Division of 


total revenue as proposed by the Federal 
Government was to be 55% to the Federal 
Government, 30% to State governments, 
8% to local governments, and the remain- 
ing 7% to a special fund. Included in the 
fund were monies to be made available as 
compensation for States with oil wells. 

The Government lessened its pressure on 
imports by exempting spare parts and in- 
dustrial raw materials from preshipment 
inspection requirements as of March 1, 
1980. Only established manufacturers could 
receive exemption for raw materials im- 
ported. The inspections were performed by 
the Société Generale de Surveillance as part 
of a Government program instituted on 
January 1, 1978, to reduce the trade deficit. 
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Table 1.—Nigeria: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980P- 
METALS 
Columbium and tantalum concentrates, gross 
weight: 
ColumDite.— —— 2 garan 708 861 666 567 2521 
Tantalite -—---------------------- 1 1 1 1 32 
ron and steel: Crude steel 15,000 15,000 15,000 15,000 15,000 
ad: 
Mine output, metal content®____________ 130 10 50 70 70 
Metal, refined, secondary ------------- ER Em x es 1,500 2,000 
Rare carti metals: Monazite concentrate 20 20 20 20 20 
in: 
Mine output, cassiterite concentrate: 
Gross weignt 5,050 4,630 4,011 3,824 3,714 
Sn content- ------------------—- 3,710 3,267 2,935 2,750 2,527 
Metal, smelteh!kr‚;ᷓkkꝰẽü 3,667 3,315 2,984 2,858 2,684 
Tungsten ore and concentrate, gross weight — — — _ (3) 8 ae See Rot 
Zinc ore and concentrate, metal content 450 ~ Em Em t 
NONMETALS 
Cement, hydraulic thousand tons 1,274 1,440 1,536 1,740 2,000 
Clays, unspecified ____________-------- 1,000 1,208 *1,500 620 219,438 
5 )))! Ea Re es eee E 5,000 5,000 5,000 5,000 ,000 
tone 
Limes tone thousand tons. . *1,640 1,243 *1,200 2,006 22 078 
Marblé tar v 8 *4,900 6,065 6,000 1,031 2150 
Shale thousand tons. . €197 e165 NA 149 2187 
MINERAL FUELS AND RELATED MATERIALS 
METER EDIT ⁰ ERE mE do... 312 238 264 172 193 
Gas, natural: ; 
Gross million cubic feet. 164,000 151,320 121,405 *820,000 €750,000 
Marketed `- ---------------- do_ _ _- 18,500 17,657 13,420 €18,100 €19,000 
Petroleum: 
Crude thousand 42-gallon barrels- 156,064 161,025 697,150 841,325 153,980 
Refinery products: 
Gele do—- 5,210 6,169 17,749 8,395 *10,600 
Jet ne leute do... 1,080 964 6,784 160 *200 
Keros ne do- 1.921 1.445 a 4,585 €5,800 
Distillate fuel oil do... 5,161 4,891 12,817 8,760 *11,000 
Residual fuel oi] ----------- do-— 6,661 3,687 8,427 10,220 €12,800 
Lubricant do— 399 an T wie T 
Other, unspecified __________ do 220 438 9,220 730 *900 
Refinery fuel and losses do... 419 528 1,650 1,460 *1,800 
Total reor do... 21,191 18,122 56,647 34,310 “43,100 


“Estimated. Preliminary. NA Not available. 

1Includes data available through August 3, 1981. 

"Figures reported to the U.S. Bureau of Mines but noted as estimates in source. 
3Less than 1/2 unit. 


Table 2.—Nigeria: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1977 
Commodit 1976 1977 : 
d oed Other (principal) 
METALS 
Columbium and tantalum ores and 
concentrates _____________-__ 1,036 NA NA NA. 
Copper: 
PU a) EEN es ie wt ee 5 NA NA NA. 
Metal including alloys, semimanu- 
factures — 2 2 cS 117 _. All to Japan. 
Iron and steel metal: 
TOD ae eee ee 336 NA NA NA. 
Semimanufactures 702 (1) (1) (!) 
Lead ore and concentrate 40 NA NA NA. 


See footnotes at end of table. 
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Table 2.—Nigeria: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1977 


Commodity 1976 1977 . 
So Other (principal) 
METALS —Continued 

Tin: 

Ore and concentrate 

value, thousands_ _ "e $931 c All to Netherlands. 

Metal including alloys, all forms 3,419 1,896 ae aie Kingdom 1,442; Netherlands 
Uranium ore and concentrate 35 NA NA NA. 
Zinc ore and concentrate __________ 71 NA NA NA. 
55 ore and concentrate 3 NA NA NA 

er: 

Ores and concentrates... _ 462 3,648 190 United Kingdom 1,737; Netherlands 

1,659; Japan 25. 
Metals including alloys, all forms 1,526 (2) (2) (?) 
NONMETALS 

Fertilizer materials, crudlde _ 11 NA NA NA. 

MINERAL FUELS AND RELATED 

MATERIALS 

Asphalt and bitumen, natural 545 2,249 itd Qi ci 848; United Kingdom 
Coal, all grades 10,416 4,000 PS All to Ghana. 
Petroleum: 

Crude and partly refined 

thousand 42-gallon barrels. . 154,098 736,902 317,904 Netherlands 67,587; United Kingdom 


56,635; France 52, 922. 
Refinery products: 


Gasoline do_ ___ 216 71 NA Niger 15. 
Jet fuel |... do____ 65 NA NA NA. 
Kerosine and white spirit 
do... 96 289 NA Niger 138. 

Distillate fuel oil do____ 380 463 NA Niger 217; Cameroon 13. 
Residual fuel oil do— 4, 329 1,520 1,509 N K. 
Lubricantss do— 12 NA NA NA. 
Bitumen and bituminoas 

mixtures, n. es do— 148 NA NA NA. 

NA Not available. 


: , Quantity unreported; reexports valued at $2,839,000, mainly to the United States and Canada. 
? Quantity unreported; exports valued at $556,000, mainly to West Germany and the United Kingdom. 


Table 3.—Nigeria: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1977 
Commodit 1976 1977 : 
i 8 Other (principal) 
METALS 
Aluminum metal including alloys: 
Unwrought 2.2.2.2 ee er 5,334 4,024 _. Canada 2,562; Norway 655. 
Semimanufactures 12,127 15,124 441 United Kingdom 4,846; Switzerland 


3,216; West Germany 2,185. 
Copper m l including alloys: 


Wrong 102 116 fln West Germany 104. 
5 BS Pg tan IS OP S 4,535 5,556 77 Canada 2,029; United Kingdom 977; 
Japan 826. 
Iron and steel: 
Ore and concentrate, including 
roasted pyrite -—-------------- 1,944 NA NA NA. 
Metal: 
p ee 491 NA NA NA. 
Pig iron, sponge iron, powder, shot, etc T243 221 NA NA. 
r eina Ss 893 NA NA. 
Steel, primary forms ___________ 90,339 81,334 4,463 Belgium-Luxembourg 19,824; West 
Germany 18,896; United Kingdom 
Semimanufactures: 
Bars, rods, angles, shapes, sec 
tions. value, r 5177, 214 $197,789 23, 452 West 8288.68 7 $53,431; United King- 
18852 836,08 Belgium-Luxembourg 


See footnotes at end of table. 
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Table 3.—Nigeria: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


734 
Commodity 1976 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Semimanufactures —Continued 
Universals, plates, sheets 
thousands tons. _ 618 
Hoop and strip- - - --------- 82,485 
Rails and accessories 1,793 
|o FEE ee, eae 38,950 


Tubes, pipes, fittings 
value, thousands. _ $128,445 


Castings and forgings, rough ..... 2,807 
Lead metal including alloys: 
Unwrought -----------------—-- 154 
Semimanufactures_ |. — 177 
Nickel metal including alloys: 
Unwroughgnt kilograms- 85 
Semimanufacture s 19 
Platinum- group metals including alloys, 
unwrought or partly wrought 
troy ounces. . 1,813 
Silver: 
Ore and concentrate 2 
Metal including alloys, unwrought or part- 
ly wrought --------- troy ounces. _ 1,262 
Tin metal i including alloys: 
Unwrought ->een ee Leis 978 
Semimanufactures. value, thousands we 
Uranium and thorium ores and concentrates 
o. --- ics 
Zinc metal including alloys: 
Unwroughgnled 9,961 
Semimanufacture s 172 
Other: 
Ores and concentrates 36 
Oxides, hydroxides, peroxides _______ — ES 
Metals including alloys, all form 9,497 
NONMETALS 
Abrasives, n.e.s.: 
NM!!! 664 
Grinding and polishing wheels and stones 1,233 
Asbestos _ - -- ------------------- 55,258 
Cement thousand tons. . 1,988 
Clay products: 
fractory including nonclay brick - - 6,541 
Nonrefractory __________------- 21,030 
Diamond, industrial value, thousands. _ $46 
Fertilizer materials: 
CHUde us eI LIRE 421,191 
Manufactured: 
Nitrogenounnssss 90,814 
Phosphatic˖c 99,098 
Potassic_ - -----—------------ 5,762 
Other including mixed. - - - -----—- 12,183 
Ammonia ---------------—--—- 690 
Enn... eene EE 17,576 
Mica, all forms - - --- -------------- 106 
Pigments, mineral, including processed iron 
. y a a 6,762 
Precious and semiprecious stones, excluding 
diamond? . ... value, thousands . $1,556 
AMARE TRE 8 289,859 


See footnotes at end of table. 


1977 


1,047 
97,657 
132/398 
$211,191 
92,408 


557 


$46 
$142 
11,577 
201 


2,034 
6,546 


Q) 


($) 
1,142 


55,689 
4,827 


20,677 
30,640 
NA 
(5) 
56,924 
53,515 
30,993 
16,843 
138,640 
NA 
NA 


$1,842 
881,463 


United 
States 


Sources, 1977 


Other (principal) 


Ja bs nat Germany 71; United 
pangad om 56 
ium-Luxembourg 52,375; United 
dam 22,609; Japan 10, 974. 
Italy 2,429; West German 888. 
United Kingdom 105,183; 
Germany 9,280. 


Ja $64,799; West German 
Al. 1,812; United Kingdom $32, 920. 

West Germany 10, ,591; United 
Kingd 


i is Kingdom 387; Netherlands 
NA. 


United Kingdom 55. 


0 
NA. 


NA. 
Canada 98; Netherlands 20; Finland 


NA. 
West Germany $138. 


Zaire 5,230; United Kingdom 3,099; 
Belgiu m-Luxembourg 2,002. 
United Kingdom 81; Senegal 29. 


NA. 

United Kingdom 5,000; West 
: Germany 681. 

(7) 


(4 


(") 
United Kingdom 532; Italy 197; West 
Germany 194. 
Canada 24,215; West Germany 9,548; 
Italy 8, 436. 
Greece 833; Spain 734; United 
Kingdom 471. 


West Germany 10,060; United King- 
dom 4,387; taly 2,242. 
Italy 14, 126; "West Germany 6,077; 


Spain 2,914. 
NA. 


(5) 


Belgium-Luxembourg 23,247; West 
rmany 15,380. 
sne Kingdom 15,329; West Ger- 
9,774; ; Yugoslavia 9,590. 
West C rmany 7 Netherlands 
; Belgium-L uxembourg 6,788. 
West Germany 14,601. 


United Kingdom 136,512; West 
Germany 1,372. 

NA. 

India $1,582; West Germany $170. 


United Kingdom 785,191; West Ger- 
many 51,091; Poland 18,871. 
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Table 3.—Nigeria: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1976 
NONMETALS —Continued 
Sodium and potassium compounds, n.e.s.: 
F MENOR E 24,388 
Caustic potash _________-_____-_- 6,751 
Stone, sand and gravel: 
Dimension stone, worked 1,111 
Gravel and crushed rockͤk kk 3,646 
Sulfur, all types, excluding sublimated_ _ - 865 
Other: 
r ²˙· ee 1.145 
Building materials of asphalt, asbestos and 
fiber cement, and unfired nonmetalss 444, 620 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 175,297 
Coal, all grades, including briquets _ _ _ - 4,171 
Coke and semicoke. - - - --- --------—-- 1,181 
Gas, natural and manufactured 
value, thousands $717 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. 6,754 
Kerosine and white spirit do____ 1,983 
Jet fuel. __-§ _____________- do— 679 
Distillate fuel oil do .. 25631 
Residual fuel oil ----------- do_ ___ 60 
Lubricant do— 575 
Mineral jelly and wa do— 72 
Bitumen and bituminous mixtures 
On cus 4,598 
Mineral tar and other coal. petroleum-, or 
gas- derived crude chemicals 11.249 


Revised. NA Not available. 
1 Quantity unreported; imports valued at $144,000. 
May include platinum-group metals. 


Sources, 1977 
1977 : 
9 Other (principal) 
NA NA NA. 
NA NA NA. 
1 o NA 9. in 399; United Kingdom 321 
; pain 399; Uni om 321. 
1,195 NA [Italy 651; West Germany 286; 
etherlands 30. 
NA NA NA. 
66,324 765 Spain 21,927; United Kingdom 
19,730; France 4,997. 
611,798 3,307 United Kingdom 462,763; Morocco 
50,328; Netherlands 26,598. 
176 t mated Kingdom 175; West Germany 
2,264 3 West Germany 1,414; United 
Kingdom 800. 
$1,171 NA France $483; Netherlands $323; 
United Kingdom $149. 
2,231 2s Netherlands Antilles 1,032; Nether- 
; lands 524. 
930 11 Netherlands 391; Netherlands 
Antilles 385. 
NA NA NA. 
1,400 NA Netherlands Antilles 806; 
Netherlands 379. 
93 "S 8 Antilles 79; Netherlands 
0) e) ^0. 
(3) (9) (°) 
NA NA NA. 
71,265 NA 


France 33,633; United Kingdom 
29,799. 


Quantity unreported; imports valued at $5,025,000 mainly from Canada and West Germany. 
*Quantity unreported; imports valued at $401,000, mainly from the United States. 
5Quantity unreported; imports valued at $15,552,000, mainly from West Germany and the United Kingdom. 


*May include pearls. 


"Quantity unreported; imports valued at $14,581,000, mainly from Japan. 
Quantity unreported; imports valued at $43,414,000, mainly from the United Kingdom, Netherlands, and Italy. 
9Quantity unreported; imports valued at $12,730,000, mainly from the United Kingdom and West Germany. 


COMMODITY REVIEW 


METALS 


Bauxite.—Nigeria and Ghana held pre- 
liminary negotiations on the possible joint 
exploitation of the bauxite deposits at Kibi 
in Ghana.* Located approximately 80 kilo- 
meters from the coast, the deposit had 
reserves of 182 million tons of ore. 

Iron Ore.—About $275 million was allo- 
cated for development of the iron ore depos- 
it at Itakpe Hill in Kwara State.5 Several 
hundred million tons were located at the 
site, with production forecast at 7.3 million 


tons per year of iron ore for blast furnace 
reduction at the Ajaokuta steel plant cur- 
rently under construction. Associated Ores 
Mining Co. Ltd. was to work the deposit and 
provide for transportation of output to the 
steel plant.* 

Iron ore for the Midrex direct-reduction 
process at the Aladja sponge iron plant near 
Warri was to be imported, although ore 
from Itakpe Hill may also be used. 

Iron and Steel.—Development of infra- 
structure continued with construction of 
housing units and 60 kilometers of rail 
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linking the Itakpe iron ore deposit with the 
Ajaokuta steel complex. The U.S.S.R. 
commenced shipment of equipment for the 
plant which was to use conventional blast 
furnace technology. The first phase of pro- 
duction, planned for June 1983, would re- 
quire consumption of 2 million tons of iron 
ore, 1.2 million tons of coking coal, 700,000 
tons of limestone, 240,000 tons of dolomite, 
and 90,000 tons of manganese ore annually.’ 
Initial production was to be light sections 
and wire rod. The second phase of output 
could total 2.6 million tons per year, includ- 
ing production of billets and medium sec- 
tions. Upon full completion, the plant was 
expected to yield 5.2 million tons of steel per 
year. About $920 million has been spent for 
the facility thus far. 

About $827 million has been spent for 
construction of the Midrex direct-reduction 
plant at Aladja, near Warri. Trial produc- 
tion of billets and rods at the adjacent Delta 
steel plant was scheduled for July 1981. 
Employment was to reach 6,000 at the 
Aladja project and 10,000 at Ajaokuta.* 

Three steel rolling mills were under con- 
struction at Jos, Katsina, and Oshogbo. The 
Jos and Katsina mills were to be commis- 
sioned about September 1982, each with an 
initial capacity of 220,000 tons per year. The 
Oshogbo steel rolling mill, valued at $143 
million, was to initially produce 210,000 
tons per year of rods and bars. Ultimate 
capacity was to increase to 720,000 tons per 
year. 

Tin.—Realization of majority control of 
tin mining companies by the Government- 
owned Nigerian Mining Corp. (NMO) 
through implementation of the Nigerian 
Enterprise Promotion Decree of 1977 con- 
tinued in 1980. NMC gained 60% control of 
Gold & Base Metal Mines of Nigeria Ltd. at 
a price of $1.88 per share. Bisichi-Jantar 
Nigeria Ltd. was also 60% owned by NMC, 
with Bisichi Tin. Co. Ltd. and Jantar Ltd. of 
the United Kingdom each retaining 2096 
ownership. Permission from the Govern- 
ment was required for the transfer of divi- 
dends and capital funds from the Nigerian- 
based concern to the two London share- 
holders.“ 

Amalgamated Tin Mines of Nigeria Ltd. 
announced that it planned to conduct a 
mining feasibility study on a sub-basalt tin 
find. Location of the deposit was not re- 
ported. 

Uranium.—The Nigerian Uranium Min- 
ing Co., headquartered at Gombe in Bauchi 
State, conducted exploration for uranium in 
the Gombe area. The company was 60% 
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Government-owned through NMC, and 40% 
controlled by Minatome. Exploration by the 
company was restricted to the Gombe area, 
with other areas available to interested 
organizations. 


NONMETALS 


Fertilizer Materials.—A phosphate rock 
deposit at Ifo in Ogun State was reported to 
have 40 million tons of reserves. Benefi- 
Ciation produced a concentrate yielding 
78% tricalcium phosphate. A $600 million 
contract was signed with Kellogg Fertilizer 
Co. for construction of a fertilizer plant 
utilizing the Ifo deposit. Other potential 
deposits were located in the States of Imo, 
Oyo, and Ondo. 

The Government-owned Federal Super- 
phosphate Fertilizer Co., the sole producer 
of manufactured fertilizer in the country, 
produced about 40,000 tons of single super- 
phosphate at its Kaduna plant. Capacity of 
the plant was 100,000 tons per year. Output 
accounted for only about 14% of the coun- 
try’s total consumption; the remainder was 
imported. 

Limestone.—Although limestone has 
been found in every State, total reserves 
were unknown, and only a few deposits 
were exploited. Most limestone quarrying 
has been for production of cement, and 
some has been used as a flux by the Makeri 
Tin Co. at Jos. Over 110 million tons of 
limestone in beds varying in thickness from 
3 to 10 meters were located at Nkalagu in 
Anambra State. The Nigerian Cement Co. 
was the sole operator of the deposit. A 35- 
million-ton limestone deposit at Ewekoro in 
Ogun State was being quarried by the West 
African Portland Cement Co., and at Yan- 
dev a 70-million-ton deposit was worked by 
the Benue Cement Co. The purity level of 
the limestone at Calabar, currently worked 
by the Calabar Cement Co. for cement 
production, was sufficient for its projected 
use as a fluxing agent at the iron and steel 
plant under construction at Ajaokuta.!* 


MINERAL FUELS 


Coal.—It was reported that the two un- 
derground mines at Enugu in Anambra 
State, which were recently equipped with 
mechanized longwalls at a cost of $37 mil- 
lion, had experienced operational problems. 
Technicians from Katowice Arebow (KOP- 
EX) of Poland, which installed the equip- 
ment, were called upon to rectify the prob- 
lem at the Onyeama and Okpara Mines. A 
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coal washery with a 250-ton-per-hour capac- 
ity was also completed by KOPEX at a cost 
of $25 million. Production at Enugu was to 
yield 2 million tons per year of coal." 

A coke plant was planned for the open- 
cast mine at Okola, but had not received 
Government financial support by yearend 
1980. Production at the mine was to be 
expanded to 500,000 tons per year by 1985. 

The 1975-80 5-year plan had envisaged 
considerable contribution from the coal in- 
dustry to the country’s energy sector. How- 
ever, production from Enugu must be blend- 
ed with imported coal to produce coking 
coal suitable for use in blast furnaces under 
construction at Ajaokuta. This process was 
expected to continue until coking coal from 
the Obi and Lafia Coalfields in Benue State 
was brought into production. About 125,000 
tons per year of coal were consumed for 
production of cement at Nigerian Cement 
Co. Ltd.’s plant at Enugu. The coal-fired 
electric generating station at Oji in Anam- 
bra State used the remaining coal produced. 
No coal was available for export. 

Natural Gas.—A military decree of Sep- 
tember 1979 required oil companies to sub- 
mit to the Government by October 1980 
plans for utilizing associated gas that was 
currently being flared. All flaring of asso- 
ciated gas was expected to be halted by 
January 1, 1984. About 95% of all asso- 
ciated gas produced was flared, and there 
was no production of nonassociated gas. The 
crude oil equivalent of natural gas reserves 
was reported to exceed crude oil reserves. 
Proved gas reserves were estimated to be 
80% nonassociated gas.” 

The construction of a LNG plant near 
Port Harcourt was expected to utilize about 
16 billion cubic meters per year of the 
approximately 21.5 billion cubic meters cur- 
rently produced. Phillips, operator for the 
60% State-owned consortium, called for ten- 
ders for design and construction of the 
plant. Profitability of the plant was to be 
guaranteed by 15- to 20-year supply con- 
tracts with eight European companies. Cap- 
ital cost for the project, which was to have 
six process units, were estimated at $12 
billion. 

Power stations at Ijora, Delta, and Afam 
utilized gas turbine generating units, while 
the 750-megawatt Sapele steam turbine sta- 
tion burned gas from nearby fields. Addi- 
tional utilization of flared gas was planned 
by the construction of a 750-megawatt ther- 
mal power station in Lagos, which was to be 
supplied by a 200-mile trunk gas line. Oper- 
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ation of the Lagos plant was to commence in 
1984, utilizing 300 to 500 million cubic feet 
per day of natural gas. The Afam and 
Sapele power stations were to be expanded 
to utilize 140 and 150 million cubic feet per 
day, respectively. Natural gas was also ex- 
pected to be used as feedstock for a fertilizer 
plant. 

Petroleum.—Production.—Output of 
crude oil was down in 1980 from 1979, 
mainly as a result of lower world demand. 
However, output was also affected some- 
what because of a well blowout in the 
Funiwa Field and the closure of a Shell oil 
facility at Opuna in Bendel State. Produc- 
tion in Nigeria fell from about 2.1 million 
barrels per day in early 1980 to 1.6 million 
barrels per day in September. Overall re- 
duction in output for the year was limited to 
about 10% as the Iraq-Iran conflict resulted 
in losses of crude oil supplies to the world 
market which led to production increases 
elsewhere. 

The Nigerian National Petroleum Corp. 
(NNPC), established in 1977, was the major- 
ity holder of most oil-producing groups op- 
erating in Nigeria. It generally controlled 
about 60% of the assets of private oil 
companies except for 80% control of Shell’s 
operations. The British Petroleum portion 
of Shell was nationalized in August 1979. In 
August 1980, the NNPC was found to have 
inappropriately conducted some of its ad- 
ministrative procedures by a Government 
tribunal investigation of possible misalloca- 
tion of funds. The tribunal also declared 
that three oil companies—Shell, Mobil, and 
Gulf—were to allocate nearly 183 million 
barrels of crude oil to the Federal Govern- 
ment for failure to maintain production 
levels as proscribed by the NNPC. The 
amount was later reduced to 80 million 
barrels. 

Shell was the principal crude oil produc- 
er, with about 57% of total output, followed 
by Gulf, Mobil, and Azienda Generale Ital- 
iani Petroli S.p.A. (AGIP). Private compa- 
nies sought renegotiation of profit margins 
in order to obtain a more realistic return on 
investment, as well as redefinition of terms 
for new product sharing contracts. Reexam- 
ination of private company crude oil pro- 
duction levels in conjunction with sales by 
NNPC was also expected to take place. 

Exploration.—The Government an- 
nounced that NNPC was to spend nearly 
$890 million in 1980-81 (April- March) fiscal 
year for exploration and development. The 
NNPC employed 4, 300 people, with an in- 
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crease to 20,000 employees expected in 5 
years. All reserve acreage belonging to 
NNPC, as well as offshore areas, were 
opened to exploration. However, the volume 
of newly discovered oil to be used in refin- 
eries outside the country was predicted to 
be small. In addition, exploration was to be 
aimed primarily at increasing the reserve- 
production ratio, rather than expanding 
output, which was to remain at about 2.15 
million barrels per day.“ Only three compa- 
nies took preliminary action to acquire 
concessions on the newly offered acreage, 
AGIP, Elf-Nigeria Ltd., and Crown Central 
Petroleum Co. of the United States in asso- 
ciation with Nigus Petroleum of Nigeria. 
These three companies also commenced op- 
erations in the Niger Delta and the Anam- 
bra Basin on concessions they had acquired 
the previous year. The NNPC contracted 
seismic studies in the Chad and Anambra 
Basins through a French company while 
undertaking its own seismic studies in Abu- 
du in Bendel State, in parts of Benue and 
Ondo States, and offshore both rivers and 
Bendel State. 

Refining.—Emphasis was placed on ex- 
panding domestic crude oil refining capaci- 
ty in order to reduce imports of refined 
products and to increase local use of oil and 
gas. Three refineries were operational in 
Nigeria at yearend 1980. The crude oil 
refinery at Kaduna, 100% owned by NNPC, 
was inaugurated in October, with a capacity 
of 100,000 barrels per day. Feedstock for 
fuel production was Nigerian crude oil, 
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while Venezuelan crude was used in produc- 
tion of lubricants, waxes, and asphalt. The 
heavy Venezuelan oil was obtained through 
crude oil bartering. The refinery at Warri, 
inaugurated in September 1978, was 100% 
controlled by NNPC, with a capacity of 
100,000 barrels per day. However, because 
of technical problems, it operated at 50,000 
barrels per day. The Port Harcourt refinery 
had a capacity of 60,000 barrels per day. 
Ownership was 80% by NNPC and 20% by 
Shell. Plans were being prepared for an 
additional 200,000-barrel-per-day capacity 
at the Port Harcourt oil refinery. 


1Physical scientist, Branch of Foreign Data. 

Where necessary, values have been converted from Ni- 
gerian i naira (N) to U.S. dollars at the rate of 

1.00= - US$. 75 for 1979 and Nl. OO US$1.84 for 1980. 

*U.S. Embassy, Lagos, Nigeria. State Department Tele- 
gram 10092, Sept. 17, 1980. 

*U.S. Em „Lagos, Nigeria. State Department Air- 
gram A-7, Mar. 2, 1981. 

N Times (Lagos). Itakpe Iron Project. Oct. 15, 1980, 


New Nigerian (Kaduna). Iron Ore Deposits Reported 


. Found in Kwara State. Sept. 10, 1981, p. 1. 


7 . Steel Workers to Have New Pay. Fringe Bene- 
fits Structure. Oct. 25, 1980, p. 1. 
The Financial Times (London). Bisichi Tin. No. 28,208, 
ur an ‘ae Mi p. 25. 
prine (London). Nigerian-Ghanaian Baux- 
ite owes V. 148, No. 4, October 19 
100dukwe, G.C. Industrial Minerals of Nigeria. 40th 
Industrial] Minerals International Congress, 19 
11The Financial Times (London). Nigeria: Twenty Years 
of Independence. No. 28,405, Sept. 29, 1980, pp. LXXIV. 
120i] & Gas Journal. Vast Gas 
Nigeria. V. 79, No. 2, Jan. 12, 1981, pp. 1. 
New York Times. Nigeria to Penalize Royal Dutch, 
Mobil and Gulf in Dispute. Sept 9, 1980. 
14Petroleum Economist (London). New x exploration Of- 
fer Expected. V. 47, No. 5, June 1980, pp. 204- 


Looms In 


The Mineral Industry of 
Norway 


By Joseph B. Huvos! 


In 1980, production in Norwegian indus- 
try, with the exception of the oil sector, 
moved only sluggishly. This was because 
Norway's most efficient industrial sectors, 
including the major export industries such 
as aluminum, base metals, and ferroalloys, 
had already been operating close to capacity 
for some time. Conversely, other industries 
such as iron and steel, which were less 
competitive in export markets, had unused 
capacity and therefore expected no expan- 
sion. Norway's gross national product 
(GNP) at current prices was about $50.7 
billion,? an increase in real terms of only 
3% compared with the 1979 GNP. Per 
capita GNP was $12,400, the retail sales 


price index rose 4.5%, and unemployment 
was only 1% during the year. 

There were few changes in Norway's 
mineral industry, although the Govern- 
ment released its white paper on energy. 
Commissionings included a Svalbard coal 
mine, a northern quartzite mine, and a 
northern hydroelectric plant. A rare-earth 
mineral deposit in the north, and several 
oilfields in the North Sea were discovered. 
Drilling was started in the North Sea, north 
of the 62d parallel. Elkem Spigerverket AS 
purchased Union Carbide’s ferroalloy plant, 
and Norsk Hydro AS bought the Neder- 
landse Stikstof Maatschappij, a producer of 
fertilizer materials. 


PRODUCTION 


In 1980, there was no important change 
in the mineral industry’s production except 
for continued expansion of the oil and gas 


sector. Production of major mineral com- 
modities in 1980 and the 4 previous years is 
shown in table 1. 


Table 1.—Norway: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979” 1980° 
METALS 
Aluminum metal: 
ingot 117171 p nae UI et 617,579 1622,730 638,559 659,818 2651,651 
Secondary ingot - -~ ---------------- 14,915 9,474 ,634 *9,000 212,362 
Superpure atc anaa See ca oie ed eyes i ite Peale Dit 4,700 4,700 4,700 NA NA 
Cadmium metal, smelter. _______________ 80 97 120 115 3130 
COME metal —— conce 576 705 522 953 21,275 
pper: 
ine output, metal content of concentrate 31,080 129,053 29,073 28, 016 228,869 
etal: | 
Smelter, primary only... .- 23,393 26,515 20,061 27,357 333,690 
Refined: 
Primary- - - 8 17,757 121, 237 15,674 20,964 225,785 
Secondary _—--------------- 6,217 i 5,578 6,000 6, 
Totali ue osos 23,914 722,531 21,252 26,964 31,785 
See footnotes at end of table. 
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Table 1.—Norway: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1916 1977 1978 1979” 1980* 
METALS —Continued 
Iron and steel: 
Iron ore and concentrate thousand tons 3,972 3,635 3,773 4,249 23,807 
Roasted pyrite ______________- do— 155 147 158 110 110 
Pik FOOT ee eo Bee do____ 656 512 554 651 2618 
Ferroalloys: 
Ferrochrome __---------—- do... 31 22 15 12 31] 
Ferrochromium silicon do- 1 3) 1 1 (2 3) 
Ferromanganeses do- 349 244 273 338 2287 
Ferrosilicon (75% basis)... do____ 278 223 266 349 2307 
Silicon metal do... T64 r60 58 €70 85 
Ferrosilicomangan esse do... 168 127 134 184 2163 
hero eg ete Stee ae do... 81 31 30 29 27 
Ir A do. ... T922 r707 777 983 860 
Steel, cru le do- 909 711 812 921 3866 
Semimanufactures: 
Hed os 5mqqæĩmĩm 8 do- 666 500 644 741 750 
Finished casting do- 14 10 4 6 10 
Mine output, metal content 3,861 3,265 3,561 3,596 23,258 
Smelter, secondary onljy „ 613 911 917 400 400 
Magnesium metal, primar 38,808 38,165 39,160 44,117 244,400 
ickel: 
Concentrate, metal contennttt 525 T543 536 500 500 
Metal, primar 32,685 138,222 23,739 30,643 236,937 
Platinum group metals? troy ounces. _ 48,676 39,867 33,630 37,327 NA 
itanium: 
Ilmenite concentrate _--------------- 766,664 828,503 766,990 819,711 2627,814 
Diese €25,000 NA NA NA NA 
Vanadium, mine output, metal content 530 540 460 1570 540 
inc: 
Mine output, metal content |... 129,317 131,277 29,592 29,592 228, 670 
Metal, primar 64.352 69,790 71,628 11,495 219,056 
: NONMETALS 
Cement, hydraulic... thousand tons 2,686 12,314 2,232 2,197 22,098 
Feldspar, lumuodhdd; „„ 37, 690 70,799 59,522 87, 888 970,000 
Graphitén! 9,071 9,097 11,151 11,892 210,780 
Lime, hydrated, and quicklime ___________—-_ 90,243 102,268 126,364 e130, 000 130,000 
(ÜöÜ;wt̃ẽĩ]˙ůuͥlt y ee eres 3, 083 2,818 2,688 2,915 2,900 
Nitrogen: N content of ammonia __________-— 473,333 504,521 526,458 544,532 2515,078 
Olivine andi 529,291 350,635 606,087 191,988 NA 
Pyrite and pyrrhotite, gross weight. 361,588 7308, 338 293,289 233, 678 2378, 673 
Sodium and potassium compounds, n. e. s. 
Caustic soda aaa 74, 605 774,058 101, 686 176,019 2188,554 
á Sodium carbonate? . . |. 23,000 25,000 26,000 721,000 27,000 
tone: ‘ 
Dimension stone: Slate 51,535 58,941 51,813 NA NA 
Crushed and broken: 
Dolomite: 
Ground x o ol 88 NA 66,175 80,322 97,111 NA 
Not further describe 467,346 512,040 510,681 513,350 NA 
Limestone ___~______ thousand tons 5,189 4,607 4,390 5,254 NA 
Nepheline syenite _________-__---- 216,607 209,689 231,278 241,131 3232,132 
Quartz and quartzite. |... ---------—- 124,029 600,676 612,144 639,487 NA 
Other thousand tons 1,106 NA NA NA NA 
Sulfur: 
Pyrite, S content doc 188 1154 150 119 2193 
Byproduct of: 
Metallurgy ggg do. _ __ 33 38 36 40 40 
Petroleum do... 7 7 7 6 6 
Total 2.2 unm do... 228 F199 193 165 239 


Sulfuric acid (100% ᷑——ꝛ——r 405 "383 381 386 2354 


Unground 22.2.2 snot 50,639 33,564 35,754 34,294 33,000 
);] A eee ee 67,572 64,523 60,962 53,191 52,000 
CCC te ee ee 118,211 98,087 96,716 87,485 85,000 


See footnotes at end of table. 
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Table 1.—Norway: Production of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 
Commodity 1976 1977 1978 1979P 1980° 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades. 524,729 436,784 402,084 259,280 2283,412 
Coke, all grades 282,562 "320,715 320,205 336,541 2343,941 
Manufactured _______ million cubic feet 895 129 579 563 2458 
Natural: 
Gross do____ 110,000 160,000 550,000 790,000 960,000 
: Marketed _______________ do- 7 110,855 525,865 159,482 2922,065 
Peat: 
For agricultural use 60,000 60,000 60,000 T250,000 250,000 
For fuel use 1,100 1,100 1,100 15,000 5, 000 
Petroleum: 
Crude thousand 42-gallon barrels. 101,900 101,887 127,163 140,111 2181,692 
Refinery products: 
Gasoline, motor do... 8,915 10,030 1,490 10,318 29.941 
Jet fuel- uoce ee do... 1,715 2,446 1,762 1,956 21,321 
Kii. do... 1,299 2,219 2,807 3,663 23,548 
Distillate fuel oil |... do— 25, 566 20,657 23,728 27,584 225,966 
Residual fuel oil do 17,534 17,023 11,674 14,601 211,876 
Lubricants- ------------—- do- 59 287 33 30 231 
Ghe rr do- 5,525 5,361 1,721 6,881 26,545 
Refinery fuel and losses do- 2,923 4,215 5,981 5,013 23,342 
lll mmm do... 63,536 62,238 55,196 69,496 262,510 
*Estimated. Preliminary. Revised. NA Not available. 
1Table includes data available through July 1, 1981. 
? Reported figure. 
SLess than 1/2 unit. 


*Data represent exports, presented in lieu of actual production data, which are reported in official sources as not 
available for publication. A part of these exports may be derived from imported materials. 
5Excludes nepheline syenite, which is included under “Stone.” 
zExcludes a quantity of stone reported at 4,774,485 cubic meters in 1976 and subsequently not reported. 
7A small quantity may have been used for fuel in the fields, but there was essentially no marketed production. 


TRADE 


In 1980, Norway's trade surplus became 
substantial, owing to further increases in oil 
and gas production and the rise in the price 
of hydrocarbons. There was little change in 
the general trade pattern of the remaining 
mineral commodities, consisting principally 


of raw material imports for energy-inten- 
sive industries such as aluminum, and ex- 
ports of oil and finished metals. Norway's 
mineral commodity trade in 1978 and 1979 
is shown in tables 2 and 3. 


Table 2.—Norway: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 > 
, vared Other (principal) 
METALS 
UM 
Ai 8 1 20 NA NA. 
Metal i including alloys: 
ü ͥ e ee Se 21,520 23,841 NA West Germany 10,998; Brazil 3,423; 
Sweden 2,736. 
Unwrought --------------—- 630,241 565,304 37,244 West Germany 157,069; United Kingdom 
122,790; Sweden 53, 887. 
Semimanufactures.. .. 56,826 65,196 10,424 United Kingdom 14, 645; Denmark 8,419; 
West Germany 3,4 
Cadmium metal including alloys, all forms 97 156 NA NA. 
Cobalt metal including alloys, all forms 559 885 NA NA. 
Fre and concentrate 98,239 98, 797 m Ms n 69,320; Sweden 27,924; 
inland 
Oxide and hydroxide |... 2,752 2,892 NA A. 


See footnotes at end of table. 
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Table 2.—Norway: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Destinations, 1979 
Commodit 1978 1979 : 
y de Other (principal) 
METALS —Continued 
Copper —Continued 
Metal including alloys: 
SOTüD dn ee co Ru: 4,221 4,569 ee West Germany 2,422; Sweden 1,077; 
Belgium-Luxembourg 445. 
Unwrought: 
Unrefined. |. ---------—- 5,586 6, 192 eke All to West German 
Refine 16,201 21,652 228 West Germany 7,3 France 4,125; 
Sweden 4, 
Semimanufactures 1.815 2,935 NA Sweden 1,291; West Germany 717; United 
Kingdom 518. 
Gold metal, unworked or partly worked 
troy ounces. 5,112 4,405 32 Denmark 3,054; Finland 675. 
Iron and steel: 
Ore and concentrate, except roasted pyrite 
thousand tons. _ 8,074 8,409 ese West Germany 1,850; United Kingdom 
625; Poland ^31; France 188. 
Roasted pyrite _____________-_--~ 48,047 27,684 NA West Germany 13, 906; Denmark 7,594; 
United Kingdom 6,1 164. 
Metal including alloys 
DCTED ccu Oe ee eee 36,146 38, 025 = West German bff 742; Sweden 8,241; 
Denmark 3, 
Pig iron including cast iron 106,518 140,198 _. United Kingdom 50, 711; West Germany 
24,936; Switzerland 11, 332. 
Ferroalloys: 
Ferromanganese |... 218,863 245,588 49,879 West Germany 44,969; Sweden 31,336; 
Be ium-Luxembourg 20,972. 
O S 561,156 562,824 21,010 West Germany 154, 9 51 United Kingdom 
125,121; Sweden 49,5 
Steel, primary form 217,526 239,469 eae Netherlands 137,762; West Germany 
27,875; United Kingdom 23,728. 
Semimanufactures: 
rs, rods, angles, shapes, 
sections 184,558 245,318 4. 067 United Kingdom 72,624; Sweden 52,880; 
West Germany 46, 
Universals, plates, sheets |... 128,788 134,899 NA United Kingdom 43, 557; Sweden 32, 520; 
Denmark 23, 715. 
Hoop and stri d 3,886 7. 162 5 Sweden 5,242; Denmark 1,772. 
Rails and accessories 1,853 2,787 _. West Germany 2,126; Sweden 622. 
Wife unos cue eie SLE 7,280 1,967 1,043 ii uo 2 dom ?, 2, 450; Iraq 1,230; 
ort 
Tubes, pipes, fittings |... 34,640 — 40,051 2,371 United Kingdom 4,987; Sweden 852; 
Belgium-Luxembourg 500; France 481. 
Total cnin cem 360,950 438,184 
85 e concentrate 4,432 6,293 — All to West Germany. 
Baise teks eye E eee 38 29 _. Ethiopia 20. 
Metal || including alloys: 
TOD iaa OO 6,303 7,598 EE Denmark 5, M Sweden 1,268; West 
merk 82, U 
Unwrought _______________-_ 36 254 — Denmark 82; United Kingdom 67; Sweden 
54; West Germany 41. 
Semimanufactures 11 ET 
Magnesium metal including alloys: 
nwroughhlt value, thousands . "$72,913 $90,224 NA NA. 
Wrought.. ncn 70 173 _. West Germany 159. 
cr aaa ore and concentrate — 1,287 — All to United Kingdom. 
icke 
Ore and concentrate 12.212 12,692 se All to Finland. 
Metal including alloys: 
TAO cu eG EL EM LE 2 994 25 Netherlands 912. 
Unwrougnt 2.2... 40,854 33,088 13,247 West Germany 5,691; United Kingdom 
9,248; Japan 2 850. 
Semimanufactures 5 12 NA Denmark Sweden 4. 
Platinum group metals and silver: 
Waste and sweepings -----— kilograms__ 36, 446 46, 286 NA W ae 35,489; United Kingdom 
Metals including alloys: 
Platinum-group- -- troy ounces... 33,630 37,327 29,417 Netherlands 3,601; United Kingdom 2,476. 
Ser.. eu o... 773, 771 749,304 NA Sweden 536,306; rsa aie Snes 102,689. 
Rare-earth metals, oxide 12 1 8 United Kingdom 5; J 
Silicon, elemental ... ....-....--- 63,006 56,165 2,051 U.S.S.R. 19,169; West "Bermany 11,922; 
United Kingdom 9 760. 
Tin metal including alloys: 
Scrap___________--__-____-___-_ 48 35 m 


See footnotes at end of table. 


United Kingdom 14; West Germany 14; 
Denmark 7. 
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Table 2.—Norway: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Tin metal including alloys —Continued 


Unwrought ________________--_- 

Semimanufactures______________~— 
Titanium: 

o brig concentrate (ilmenite) 


value. 


Blue powder 
Unwrought 


Semimanufacturesss — 
Other: 
Ash and residue containing nonferrous 
metals 


NONMETALS 


stones 1 oo a Lene eee. 


brick): 
"Crude 


— æ a ao —— a a e e DO a ee a — —— ae 2 — —— 


Products 
Refractory (including nonclay 
brick) 


Nonrefractory - value, thousands. — 
Diamond, gem, not set or strung- do... 


Diatomite and other infusorial eart an 
Feldspar and related materials 
Fertilizer materials: 
Manufactured: 
Nit nous value, thousands 
Phosphat ice 
Pte 
Other including mixed 
value, thousands 


Ammonia 
Graphite, d 
if peum and plasters 


Mica, crude, including splittings and waste 
Pigments, mineral: Processed iron oxides .. _ _ 


Precious and semiprecious stones except 


value, thousands 


Sodium and potassium compounds, n.e.s 
value, thousands 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Marble and other calcareous 


Worked, all types 
Dolomite 


See footnotes at end of table. 


1978 1979 
59 21 

3 1 
714,108 741,430 
227 
36,867 $13,428 
12,242 13,241 
455 67 
871 1,089 
4,599 4.443 
51,029 61,988 
5,026 4,847 
124,821 117,431 
7 7 

754 8667 

9 NA 
4,627 1,627 
607 694 

4 7 

77 286 
3.719 4, 576 
181,988 $2,391 
$164 8384 
45 34 
312.715 327,434 
$69,259 $82,006 
3,678 30 
$106,003 $122,690 
10,338 — $2,625 
10,870 11,178 
693 9 
222 2.405 
2,688 — 2,915 
102 36 
$2 551 
63,139 27,256 
863 1.594 
$1,697 $6,881 
1,380 1.232 
46,822 39.897 
95,410 84.765 
312 

115,250 111,728 


United 
States 


367 


Destinations, 1979 
Other (principal) 


T ndn 9; Sweden 9; Finland 3. 


NA. 
Sweden 1,003; Denmark 136. 
All to Sweden. 


Poland 6,992; West Germany 6,249. 
Sweden 340; Denmark 322. 


West Germany 484; Belgium-Luxembo 
Man Sweden 172. 2. ui is 


Sweden 18,106; United Kingdom 16,141; 
Denmark 5, 5, 875. 


West Germany 67,943; United Kingdom 
28,072; Denmark 10, 659. 
United Kingd om 6 


Sweden 190; Poland 166; Finland 126. 


United dom 1,535; Sweden 71. 
7 166; Liberia 138; Venezuela 89. 


United Kingdom 131; Denmark 54; West 
Germany 50. 


West Germany 2,481; Sweden 846; United 
Arab Emirates 187. 

West Germany $2,061. 

ag Kingdom $177; West Germany 


NA. 
West Germany 75,778; United Kingdom 
69,743; Netherlands 60,998. 


Sweden 1,285; Denmark 1,115. 
West Germany 559; Netherlands 504; 
Port 

Libya 1 

West Germany $39. 

Sweden 26 many 

Sweden 1, 145; Denmark 200. 


NA. 


698; Japan 299; West Germany 111. 
Net erlands 23,219; West Germany 6, 777; 


ark 3, 266. 
anes ce 29, 101: Italy 21,392; West 
Germany 21, 133. 
Reden 19; Saudi Arabia 81. 
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Table 2.—Norway: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 : 
mmodity United Other (principal) 


States 


NONMETALS —Continued 
Stone, sand and gravel —Continued 
Gravel and crushed rock 


thousand tons 1,600 2,182 NA West Germany 1,129; Denmark 367; 
United King dom 236. 


Limestone except dimension 42,999 45,193 RS RA 200 United Kingdom 3, 460, 
ana 
Quartz and quartzite -- 2,408 — 42,857 NA Iceland 35, 523; Switzerland 2,856. 
Sand excluding metal- bearing 4,9964 4. 308 NA United Arab Emirates 1 ,160; United 
Kingdom 125 
Sulfur: 
Elemental ___________________~- 2,298 3,283 MS Denmark 1,561; United Kingdom 1,020; 
West Germany 702. 
Sulfuric acid - value, thousands... $2,802 $2,562 NA NA. 
Talc, steatite, soapstone, pyrophyllite 59,166 52,007 NA United Kingdom 14,312; West Germany 
9,609; Sweden 7 311. 
Other: 
Crude: uunc Sel ne i uf: 16 NA 
Slag, dross, and similar waste, not metal- 
bearinggggzg _- 1,973 14,174 NA Sweden 6,158; United Kingdom 2,879; 


West Germany 2,015. 
Building materials of asphalt, asbestos and 
fiber cement, and unfired nonmetals, 
(E. te a Le a ee 4,380 951 NA Sweden 727; Denmark 110. 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural! 1,423 9 NA NA. 
Carbon blaceck kk 11 17 NA NA. 
Coal and coke including briquets: 
Anthracite and bituminous coal 77,042 63,577 = 1 85 E Tea. 60,534; Taiwan 1,200; 
nmar 
Coke and semico kee 105,764 55, 145 m venezuela 17, 534: Iceland 14.910: Sweden 
Gas, hydrocarbon, natural 
million cubic feet. 504,369 734, 102 oe 1 — re aed 441,582; United Kingdom 
Peat, including peat litter |. 1 14 NA 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels__ 124,205 139,283 -— All to United Kingdom. 
n pouce 
ine including natural . do. .. 3,600 5, 450 -- United Kingdom 1,966; Sweden 1,529; 
Netherlands 1 ,067. 
Kerosine and jet fuel... do— 216 121 -- Sweden 108; Denmark 10. 
Distillate fuel oil do... 6,541 5,870 e 5"Kingdos 391; Denmark 2, 2,8351; United 
om 7 
Residual fuel oil do- 3,109 4,515 -- Uni ngon 1,767; Sweden 1,621; 
Denmark 
Lubricants... do 5 3 -- Sweden 2. 
Other: 
Mineral I jelly and wax do 6 11 _. Mainly to Sweden. 
Liquefied petroleum gas 
do... 249 530 131 Sweden 195; Denmark 101; United 
Kingdom 64. 
Nonlubricating oils, n.e.s. 
do- 10 9 T" Sweden 6; Finland 1. 
Petroleum coke |... do____ 762 1,037 75 E Aero a 456; France 184; U.S.S.R. 99; 
Unspecified do- (1) (1) NA NA. á 
Total do- 14,498 17,546 
Mineral tar and other coal-, petroleum, or 
gas- derived crude chemicals. 32,399 49, 703 em Netherlands 30,063; Denmark 9,424; West 
rmany 5,556 


TRevised. NA Not available. 
1Less than 1/2 unit. 
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Table 3.—Norway: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 

Aluminum 
i ez 3,706 
Alumina.  ........- thousand tons 1,229 

Metal including alloys: 

SCFHD. ue cue c ͤ K ee 955 
Unwroughgngt 7,949 
Semimanufactures 39,720 
Antimony metal including alloys, all forms 22 

atomium: 
Chromite _------------------- 5,872 
Red teas and hydrox ide 258 
Oxide and hydroxide—- 9 
Metal including alloys, all forms 3 

Copper: 
Oxide and hydrox idee 562 
Copper sulfat! 1.451 
Metal including alloys: 

J AA - 414 
Unwrought ___________-__-- 3,920 
Semimanufactures 25,623 


Gold metal, unworked or partly worked 
troy ounces__ 38,388 


Iron and steel: 
Ore and concentrate 121, 106 
Metal including alloys: 
«§ͤéð . eee 10,064 
Pig iron, ferroalloys, similar 
materials 11.891 
Steel, primary form 122,572 
Semimanufactures: 
, rods, angles, shapes, 
sections 255,082 
Universals, plates, sheets _ — _ __ 504,731 
Hoop and strip - - ------- -—-- 27,947 
Rails and accessories 23,315 
Wire 6 ss 14,701 
Tubes, pipes, fittings ________ 129,532 
Tóta | |e eee eee Nn oe ae 955,308 
Lead: 
G%%%%fG»;ͤ ³ꝛ 742 
Metal including alloys 
)))! ee 3 
Unwroughgnnt _ 13,178 
Semimanufactures 1.291 
esium metal including alloys 
nwrougn t! 1,099 
Wett 41 
anese: 
Ore and concentrate 803,130 
%%%§ö§ö; ͥͥπoÜ.QA Ra Eus LLL E Lt 316 
Metal including alloys, all form 1,205 
Mercur / 76-pound flasks . 29 


See footnotes at end of table. 


1979 


390 
1,304 


228 
2,633 
27,012 


39,063 


312,434 
6,418 


15,220 
136,560 


263,136 
430,828 
32,945 


23,640 
15,582 


144,142 


910,273 
738 


12,102 
1,069 
386 

26 
815,148 
411 
1,173 
29 


United 
States 


Sources, 1979 
Other (principal) 


Greece 16,735; West Germany 2,450; 
Sweden 1,455. 
Suriname 311; Australia 293. 


Denmark 57; Finland 30; Sweden 24. 

Sweden 4,198; West Germany 2,070; 
United Kingdom 1,674. 

West Germany 17, 306; Sweden 6,581; 
Belgiu m-Luxembourg 2, 

United Kingdom 11; China, mainland 10. 


India 28,079; Albania 7,689. 
U.S.S.R. 200; West Germany 73. 


All from Belgium-Luxembourg 
. 16; West Germany 


West Germany 285; Finland 100. 
U.S.S.R. 500; Igium-Luxembourg 409; 
Czechoslovakia 240. 


Denmark 113; Sweden 40. 
Sweden 1,194; United dom 562; 
um-Luxembourg 
Sweden 10,054; West Germa 7,995; 
United Kingdom 2 ,198. 


Ev Kingdom 16,976; West Germany 


Sweden 266,765; U.S.S.R. 45,669. 


Denmark 2,725; Sweden 2,152; United 
Kingdom 1,175 


Sweden 5,388; West Germany 5,319; 
Cana 0. 


Netherlands 98,596; West Germany 
18,344; Sweden 6, 454. 


Sweden 63,800; West Germany 52,508; 
United Kingdom 42 2,956. 

West Germany 89, 619; Sweden 60,899; 

ium-Luxembourg 58,7 

West Germany 8,565; Sweden 6, 362; 
Belgium-Luxembourg 4, 

Sweden 20,174; West Germany 2,481. 

Be ium-Luxembourg 6, EY weden 
4,183; West Germany 1,40. 

West Germany 60,532; "France 17,807; 
United Kingdom 15, 973. 


United Kingdom 297; West Germany 270; 


Sweden 1 


NA. 
United Kingdom 5,634; Denmark 3,091; 


Sweden 3,065. 
Netherlands 591; e 
136: West Germany 126. 


Denmark 73, Iceland 23. 
United Kingdom 6; Austria 3. 


Republic of South Africa 276,640; Gabon 
2,437; Brazil 163,272. 
Netherlands 297; Belgium-Luxembourg 


51; United Kingdom 42. 
Republic of South Africa 939; West 
rmany 28. 
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Table 3.—Norway: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 
2 bdenum metal including alloys, 
ell forms ->> e c 
Nickel: 
Matte, speiss, similar materials 
Metal including alloys: 
nwrougnnnttt 
mimanufactures 
Platinum group metals and silver: 
Waste and swee pings kilograms. — 
Metals including alloys: 
Platinum-group- - — — — troy ounces. _ 
Silver . thousand troy ounces. — 
Tin metal including alloys 
C)) K 8 
Unwrought ~- ----------------- 
Semimanufactures 
Titanium: 
Ore and concentrate 
ee le 


Tungsten metal including alloys, all forms 
Uranium and thorium oxides including rare- 
%% Lr te o 

Zinc: 
Ore and concentrate 
3 

e cluding alloys: 

Serap fee ee er 
Blue powder 
Unwroughgntt _ 


Semimanufactures 
Other: ö 


metals 
Metals including alloys, all forms: 
Metalloids 


me 


NONMETALS 


Abrasives: 
Pumice, emery, natural corundum m 


Dust and powder of natural or synthetic 
Die or semiprecious stones except 
ams 


Boron materials: 
Crude natural borate s 
Oxide and acid _________________ 
Cement, hydraulic... ________ 


Cla d clay prod 
yeand day p ucts: 


Fuller's earth, Dinas, chamotte 
Kaolin . 22222222 --- 


1978 


890 
517 
63,204 
7,118 
376 
6,011 
9,519 
910 
19,369 
1,538 


15,605 


1979 


490 
102,981 


1,215 

380 
8,055 
9,121 


112 
83,765 


1,127 


19,397 


Nonrefractory.. value, thousands $10,487 $12,015 


See footnotes at end of table. 


United 
States 


NA 


6,072 
142 
NA 

23 
NA 
624 


12 


94 
NA 


Sources, 1979 
Other (principal) 


NA. 


Canada 64,368; United Kingdom 4,514; 
Netherlands 2,579. 


United Kingdom 27; Canada 23 

West Germany 78; United Kingdom 56; 
Sweden 29. 

eee 7,846; Denmark 2,362; Finland 


United Kingdom 3,665; Switzerland 1,833. 
men 5 1 208; United Kingdom 


9 


All from Sweden. 

United Kingdom 363; Denmark 89; 
Netherlands 85. 

United Kingdom 145; Denmark 69. 


All from Australia. 
West Germany 1,238; United Kingdom 23; 


ce 9. 
West Germany 2. 
Malaysia 20; West Germany 16; Japan 10. 


All from Sweden. 
West Germany 1,975; East Germany 280. 


ya 1,458; Denmark 976. 
United Kingdom 452; Poland 400; Sweden 


France 454; a Germany 94; United 
Kingdom 63 


Australia 500. 
Sweden 19,929; Denmark 1,174. 
NA. 


Brazil 86; West 55 47; Japan 35 
United Kingdom 27 


Netherlands 3,224; West Germany 2,471; 
Iceland 1,000. 

Netherlands 58. 

M 262; Sweden 165; West Germany 

West Germany 355; Finland 40; U.S.S.R. 


Morocco 46,297; United Kingdom 22,192; 
Ireland 16, 512. 


Turkey 1,000; West Germany 202. 
France 231. 


Finland 3, Sn; Denmark 2,118; United 


Kingdom 1,368. 
Denmark 5 5, 035; Sweden 3,144; France 415. 


United Kingdom 59; West Germany 46. 
United Kingdom 78 7 31; Czechoslovakia 
3,368; West German prog daas 
om 786; public of South 


rs, 8 8 2 5,895; West Germany 
weden 3, 
West Germany $3, 37 2; Sweden $1, 118; 
Italy $1,422 
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Table 3.—Norway: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 
NONMETALS —Continued 
Cryolite and chiolite. - -- - -- --------- 4,566 5,746 
Diamond, gem, not set or strung 
thousand carats - 40 65 
Diatomite and other infusorial eart n 1,960 1,968 
Feldspar. hh e 22 
Fertilizer materials: 
Crude: 
Phosphatic. 2... ..----- 419,329 427,397 
Potami- S cnl he ees 40 8 
Manufactured: 
Nitrogenous __ s 6,276 1,109 
Phosphatic. - --- ------------ 5917 5,772 
F temic. - ------------ 268,629 302,590 
Other including mixed 7,427 1,849 
Ammonia . L2 22 222222222222 18,257 84, 097 
Fluorpa ~~. ~~ __e 44,972 46,941 
Graphite, naturaaal!lnsns ccc 664 784 
Gypsum and plasters . ------------ 144,362 177,962 
LImé soe ies 10,171 17,966 
Magnesite —- - - ------------------- 2,662 6, 030 
Mica, worked and unworked, all form- 2,071 2,160 
Pigments, mineral: Processed iron oxides .. _ — 2,487 2,861 
Precious and semiprecious stones, except 
diamond, including synthetic stones 
kilograms... 7,221 14,170 
Salt and brine ------------------- 340,717 455,230 
Sodium and potassium compounds, n.e.s.: 
Caustic sda 28,325 6,064 
Caustic potash and sodic and potassic 
peroxide ss 2,964 1,710 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous 468 812 
77% my 88 1.423 2,574 
Other Bees 4,508 12, 155 
Worked, all types 6,442 3, 665 
Dole mie ie 3,774 5,082 
Fill 459 607 
Gravel and crushed rodckckk kk 68,184 74,986 
i 1 eae ody PP 185,193 202,649 
and quartzite 291,414 399,052 
excluding metal-bearing — — - — — — — 195,457 208,684 
Sulfur: 
Elemen tall 15,533 2,607 
Sulfuric acililil aka 274 1.604 
Talc, steatite, soapstone, pyrophyllite 3,419 6,654 
Other: 
CPüdÉ enu A mese: 78,224 100,503 
Slag, dross, and similar waste, not 
metal bearing |... 69,631 58,709 
Oxides and hydroxides of magnesium, 
strontium, bariu mn 332 316 
Building materials of asphalt, asbestos and 
fiber cement, and unfired nonmetals, 
LI. oS Kx 8,452 5, 113 


See foot notes at end of table. 


United 
States 


NA 


NA 
5,824 


NA 
43,017 
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Sources, 1979 
Other (principal) 


Denmark 5,496; United Kingdom 250. 

Sweden 30; United Kingdom 10; West 
Germany 10. 

7 784, Sweden 222; Denmark 182. 


Israel 108,004; Togo 101,025; Sweden 
49,655. 


Czechoslovakia 380; West Germany 329; 
Ireland 209. 

Sweden 5,130; Finland 540. 

Spain 79,824; France 59,881; United King- 
dom 42,316; Belgium-Luxembourg 


41,611. 
Sweden 5,332; Netherlands 1,122. 
915955 15,615; Venezuela 14,421; France 
Morocco 16,181; East Germany 12,537; 


United oe 4,952. 

Sweden 467; United Kingdom 259; West 
Germany 57. 

Spain ps 5; France 41,129; Sweden 


Denmark 5,852; Sweden 1,893. 

Austria 2,356; North Korea 1,666; 
Czechoslovakia 1,017. 

India 1,865; Austria 104; United Kingdom 
89; Switzerland 37. 

West Germany 2,590; Sweden 182. 


N of South Africa 6,445; Brazil 
274: United Rm 492. 
Netherlands 308,423; Spain 56,615; West 
Germany 29,548. 


Belgium-Luxembourg 2,660; Netherlands 
1,998; United Kingdom 1,001. | 


Sweden 1,412; Belgium-Luxembourg 121. 


Sweden 648; Portugal 61. 

Sweden 2,049; East Germany 235; China, 
mainland 205. 

soriga 6,761; Sweden 1,874; Poland 


Sweden 1,619; Italy 650; Denmark 343. 
m Kingdom 4,004; West Germany 


Denmark 339; United Kingdom 118. 
Sweden 73,676; Denmark 375. 

United Kingdom 191,483; Denmark 7,898. 
Spain 295,997; Sweden 87,892. 

on ee 124,857; Sweden 


Secor 2,112; West Germany 208; Turkey 

West Germany 1,415; Denmark 125. 

India 3,800; Finland 2,001; China, 
mainland 257. 

West Germany 94,219; Netherlands 2,860. 


Sweden 30,571; West Germany 9,183; 
Greece 6,760. 


France 145; West Germany 44; East 
Germany 41. 


Denmark 1,809; Finland 1,205; Sweden 
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Table 3.—Norway: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 ; 
d pda ig Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 109 110 100 NA. 
Carbon black 4.113 4.590 111 Sweden 3,112; West Germany 1,037. 
Coal, all grades, including briquets _ _ — — - - — 447,489 672,875 125,565 Pone E 810 United Kingdom 77,800; 
Coke and semicoke_____._._..__.__- 469,558 629,782 ae United K a 379,378; West Germany 
wn 251 rance 89, 625. 
Gas, hydrocarbon, natural cubic feet 1.483 2,401 NA 
Peat, including peat briquets and litter 11,229 12, 469 x Seded 10,601; U.S.S.R. 1,754. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels... 61,563 55,699 -- United Kingdom 28,097; Oman 6,389; 
Saudi Arabia 5, 968; USSR. 5, 081. 
Refinery products: 
Gasoline, including natural.. do- 4,115 5,072 (1) Netherlands 1,295; Sweden 1,074; 
Belgium-Luxembourg 974. 
Kerosine and jet fuel do... 3,114 8,232 m Bel Ap e iy! 802; Netherlands 
eria 4 
Distillate fuel oil |... do... 6,839 8,043 33 Belgium-Luxembourg 2, 394. ore 
1,342; United Kingdom 905; Nether- 
lands 678. 
Residual fuel oil do- 1,193 3, 196 249 United Kingdom 778; U. S. S. R. 497; Libya 
434: Sweden 371. 
Lubricants... do— 541 517 29 Sweden 146; Denmark 133; United King- 
555 dom 119; Belgium- Luxembourg 46. 
er: 
Mineral jelly and wax do- 91 120 (1) West Germany 69; United Kingdom 24. 
Liquefied petroleum gas 
do... 3,771 8,306 NA NA. 
Nonlubricating oils, n.e.s. 
do... 47 98 2 France 46; We Kingdom 22: Belgium- 
Luxembourg 10 
Bitumen and other residues 
DVDS 908 886 iuc 5 384; Denmark 193; Sweden 
Bituminous mixtures, n. e. s. l 
Onin 16 15 1 United Kingdom 4: Denmark 3; Sweden 2. 
Petroleum co ke do___. 1,898 1.898 1,731 United Kingdom 117. 
Pitch and pitch coke do- 519 576 _. West Germany 287; United Kingdom 277. 
Total do.... 793,052 31,959 
Mineral tar and other coal-, petroleum-, or gas 
derived crude chemicals 124,732 27,988 ao United Kingdom 11,174; Denmark 10,666. 
Revised. NA Not available. 
1Less than 1/2 unit. 
COMMODITY REVIEW 


METALS 


Aluminum.—In 1980, Norway’s primary 
aluminum capacity was approximately 
700,000 tons per year, making it the world's 
sixth largest producer. Almost 90% of the 
primary metal produced was exported, 
mainly to the European Economic Commu- 
nity (EEC), other Scandinavian countries, 
and to the United States. 

Release of the Government’s Energy 
White Paper (No. 54) aroused controversy 
with the aluminum industry. The paper laid 
down guidelines to the Storting (Parlia- 
ment) for raising the price of electric power 


to more nearly reflect the replacement cost 
and to allocate consumption. The industry 
felt higher power prices would make pro- 
duction of the metal insufficiently profit- 
able, while keeping production from reach- 
ing the market’s potential. Electric power 
consumption by the industry was about 12 
billion kilowatt-hours per year. 

Major events in the aluminum industry 
in 1980 were: Aardal og Sunndal Verk AS 
(ASV group) commissioned a hydroelectric 
powerplant in the Gautingsdal Valley near 
Hoyanger, near the west coast, which will 
supply the aluminum industry about 270 
Gigawatt hours per year. Modernization of 
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the ASV group's Hóyanger smelter contin- 
ued, with expansion of its capacity from 
30,000 to 75,000 tons per year. Completion 
was expected in 1981. Norsk Hydro AS and 
Alusuisse Norge AS have agreed to expand 
Norsk Hydro’s ownership of Sér-Norge Alu- 
minium AS from 19.5% to 40%. Alusuisse 
has a controlling interest in Sór-Norge. 

The ASV group decided to increase the 
capacity of its Karmóy reduction plant, 
located on the west coast, from 110,000 to 
160,000 tons per year. No date for comple- 
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tion was given. 

Discussions have started between the 
Ministry of Industry, DNN Aluminium AS, 
and the ASV group on the planning of the 
Government-approved expansion of an ex- 
isting reduction plant at the same location. 
The increase will be from 18,500 to 60,000 
tons per year. 

According to the ASV group, Norwegian 
producers of primary aluminum were as 
follows: 


Company and facilities Ownership . 5 5 
Aardal og Sunndal Verk AS (ASV group) Norwegian State 100%_________ | Primary -— 330,000 
(Aardal, Hóyanger, Sunndal). Semis. _ — __— 70,000 
Mosal ee AS (Mosjóem and Elkem 55%, Alcoa (U. S.A.) 45% __- Primary ... 170,000 
Norsk Hydro AS (Karmóy) y) Norsk Hydro AS 100% (51% of Norsk Primary ... 110,000 
Hydro AS is owned by the Semis_____ 50,000 
Norwegian 
State). 
Sór-Norge Aluminium AS (Husnes)_ - _ — _ — — Swiss Aluminium Ltd. 74.8%; Sopin- Primary ...— 68,000 
dus SA, Luxembourg 5.2%; Norsk 
Hydro AS 19.5%; and other 0.5%. 
DNN Aluminium AS (Tyssedal))· Norwegian State 100909... Primary 18,500 


Copper, Lead, and Zinc.—In 1980, the 
Norwegian copper fund continued to oper- 
ate with a trigger price of NKrll per 
kilogram which had been in effect since 
1978, when a lower price had caused the 
fund to be exhausted. Accordingly, the fall- 
ing of copper prices on the London Metal 
Exchange (LME) by 10% below this value 
(NKr9.90), triggers the disbursement of the 
difference from the fund to the mining 
companies, while the rise of the LME price 
by 10% above the trigger results in the 
companies transferring the difference into 
the fund. Transfers into or out of the fund 
are made in February or March of each 

ear. 

In the fall of 1980, the eight copper 
mining companies that participated in the 
copper fund proposed to the Government to 
raise the lower threshold from 10% to 5% 
below trigger price of NKr11 (from NKr9.90 
to NKr10.45), starting with operations in 
1981. Following Government-industry dis- 
cussions, the proposal was expected to be 
ratified by the Norwegian Parliament. 

Norway continued to be a moderate pro- 
ducer of complex sulfide ores, with inde- 
pendent companies operating nine nonfer- 
rous ore mines and employing about 530 
people. Technically detailed descriptions of 
the mines and beneficiating plants appear- 
ed in 1980 in the professional literature. 

Iron and Steel, Ferroalloys.—Norway 
has expressed to the EEC displeasure at 


proposals for concluding a new trade agree- 
ment to restrict steel imports to the EEC. 
While willing to negotiate a new bilateral 
agreement, Norway recalled that it was one 
of the few European steel markets that 
were expanding, while the EEC demand is 
expected to drop during the lifetime of the 
proposed new trade agreement. In 19'79, 
Norway imported about 700,000 tons of steel 
from the EEC, while exporting 440,000 tons 
of steel products of a different kind to the 
nine EEC countries. In case of a 1096 
reduction of Norway's exports to the EEC, 
as sought by the EEC, Norsk Jernverk is 
closing its steel plants, laying off several 
hundred workers by yearend at its Mo-i- 
Rana west coast steel plant. 

In the meantime, AS Sydvaranger was 
preparing to lay off its entire work force of 
1,200 persons at its Kirkenes iron ore mine 
in northern Norway from November 1 until 
further notice, because of full stockyards 
and falling demand for iron ore pellets. In 
Emden, Federal Republic of Germany, con- 
struction work neared completion at 
Nordeutsche Ferrowerke GmbH. This 
plant, a joint venture of AS Sydvaranger 
and Korf Stahl, is to use Norwegian natural 
gas for the direct-reduction of Scandinavian 
ore pellets. 

In 1980, Norway’s three largest iron ore 
mines were Government owned: AS Sydva- 
ranger's Sór Varanger Mine near Kirkenes 
(capacity 2.3 million tons of concentrate per 
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year); Norsk Jernverk’s Rana Gruber Mine 
near Mo (1.2 million tons); and Fosdalens 
Bergverks AS’s Verran Mine in Nord- 
Trondelag (510,000 tons). Privately owned 
AS Ródsand Gruber was located near the 
west coast (150,000 tons). Minor quantities 
of iron ore were also produced as a byprod- 
uct of ilmenite mining at Titania AS’s 
Sokndal Mine in south Norway, and at 
Elkem Spigerverket’s vanadium production 
at Nesset on the west coast of Molde. 

In 1980, Norway's ferroalloy industry 


, Company, ownership 


Elkem SpigerverkeeeeecclkuMkkll 4 


Fesil Nord (88% Elkem - - - - - ---------------—-- 
Icelandic Alloys (45% Elkem) ) 
Tinfos Jernverk (member of Fesil group 
Ila & Lilleby Smelterverker AS (member of Fesil group) 


Union Carbide Corsddddd 


AS Hafslund (Fesil group) (also coowner of AS Bjölvefossen) 


AS Bjölvefoss enn 


By yearend, Elkem Spigerverket AS, al- 
ready one of the world’s largest producers of 
ferrosilicon, ferromanganese, ferrovana- 
dium, and silicon metal, was buying Union 
Carbide ferroalloy facilities at 10 locations 
in Canada, the United States, Norway, and 
the United Kingdom for about $205 million, 
with annual capacity of about 600 thousand 
tons of manganese alloy and 450 thousand 
tons of silicon alloy. Elkem formed a consor- 
tium for the deal, holding a 40% share, 
while Shieldings Investments of Canada, a 
major Canadian investment banker, held 
another 40% and a group of Norwegian 
investors held 20%. Elkem was to be the 
operator. 

Magnesium.—Although at present, the 
output of Norsk Hydro AS magnesium 
plant at Porksgrunn, south of Oslo, is in the 
50,000-ton-per-year range, recent moderni- 
zation of the process enables the plant to 
increase production up to 75,000 tons per 
year. The Porksgrunn plant, the only one in 
Norway, supplies about 20% of the Western 
World's magnesium. 

A description of the metallurgical process 
used at Porksgrunn appeared in the techni- 
cal literature.* 

Nickel, Cobalt, Platinum-Group Met- 
als.—Titania AS's Sokndal Mine, on the 
south coast, produced a concentrate byprod- 
uct with about 3.9% nickel content. This 
ore, plus imported nickel matte from 
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held the strongest position in the world 
market. At the 1979 level, ferrosilicon ca- 
pacity was about 300,000 tons per year 
(about 15% of world capacity) ferroman- 
ganese exports reached 293,000 tons; silico- 
manganese reached 171,000 tons; and other 
metallic-silicides production capacity to- 
taled about 65,000 tons per year, also about 
15% of world capacity. Norway's ferroalloy 
companies are shown in the following tabu- 
lation: 


Plant location 


Salten Verk, Fauske; Bremanger 
Verk, Svelgen; Fiskaa Verk, Krist- 


iansand. 

Sales organization of the Fesil group. 

Straumsvik smelter, Iceland. 

Tinfos Jernverk, Notodden; Oye 
Smelterverk, Kvinesdal. 

Lylleby Smelterverker, Trondheim; 
Holla Verk Kyr terora. 

Sauda Smelterverk AS Sauda; AS 
Meraker Smelterverk, Meraker (al- 
so 7 ferroalloy plants in the United 
States and Canada). 

Skeberg smelter, Ostfold. 

Alvik Smelter, Hardanger. 


Canada containing cobalt and platinum, 
was processed at Falconbridge Nikkelverk 
AS's Kristiansand refinery on the south 
coast. 

Rare-Earth Metals.—Surface studies 
made in the Fens Field at Ulefoss in Tele- 
mark County have indicated a considerable 
rare-earth deposit—containing cerium, yt- 
trium, europium, gadolinium, and tho- 
rium—set aside for drilling in the summer 
of 1981. The operator was a company called 
Fenco, established for this purpose by S.D. 
Cappelen, together with Aardal og Sunndal 
Verk AS, Elkem Spigerverket AS, AS Syd- 
varanger, and the U.S. concern Union Min- 
eral Norway, a subsidiary of the Union Oil 
Co. 


NONMETALS 


Cement.—Plans for a new cement plant 
in Tromsdalen, near Tromsó, where plenti- 
ful reserves of industrial limestone were 
available, were canceled by Norcem, Nor- 
way's only cement concern. In 1980, the 
company operated three cement plants, to- 
taling 3.2 million tons of capacity. 

Fertilizer Materials.—In 1980, Norsk Hy- 
dro AS purchased the Nederlandse Stikstof 
Maatschapij. Norsk Hydro thereby became 
the world's largest exporter of urea, and 
was said to be the world's third or fourth 
largest producer of fertilizer materials. The 
sharp increase in raw material costs in 1980 
put the ammonia plants at Porksgrunn, 
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which use heavy oil, naphtha or natural gas 
liquids, at a disadvantage compared with 
competitors using natural gas as a feedstock 
and fuel. The company was therefore con- 
sidering establishing new ammonia capaci- 
ty based on natural gas. The plant location 
had not yet been chosen. 

Graphite.—In 1980, the only Norwegian 
graphite producer was AS Skaaland Gra- 
fitverk, a subsidiary of Ever Ready Holdings 
(U.K.) Ltd., also known as the Berec group, 
and an associate of the U.K.-based Chemical 
and Carbon Products Ltd. Skaaland mines, 
a crystalline flake deposit on Senja Island, 
in the far north, just south of Tromsó, was 
established in 1931. Reserves of over 1l 
million tons of ore which contain 25% to 
30% carbon are said to be available. About 
40,000 tons per year of ore were being 
mined, and a 88% to 90% concentrate was 
obtained. The beneficiation plant was 
expanded recently. 

Industrial Minerals.—A number of indus- 
trial minerals continued to be produced in 
Norway. AS Sydvaranger had started a 
quartzite mine near Tana, west of Kirkenes. 
The quartzite was shipped to Iceland and 
used by Icelandic Alloys Ltd., partly owned 
by Elkem Spigerverket AS. There were 
experiments to produce an oil-drilling mud 
compound from the heavy components of 
ilmenite concentrates of Titania AS. Norsk 
Nefelin AS, a subsidiary of Elkem Spiger- 
verket AS, produced nepheline syenite of 
various grades. Norfloat AS, a subsidiary of 
the H. Bjórum group companies, continued 
production of potassium and sodium feld- 
spar and quartz concentrates from pegma- 
tites in southern Norway. 

Olivine.—In 1980, AS Olivin was the 
world's largest producer of olivine, from a 
mine located at Aaheim in the Sunmore 
district of western Norway. The company's 
production in 1980 was expected to reach 
about 1 million tons, 80% of which was for 
export. According to estimates, about 
150,000 tons were sold to smelters for slag- 
conditioning purposes in 1980. Both wet and 
dry processing were used to produce a wide 
range of products including olivine flour. 
The Federal Republic of Germany and 
France purchased a total of about 500,000 
tons in 1980, and Belgium, Finland, the 
United Kingdom, and the Netherlands were 
also important customers. The Aaheim 
plant also has a 50,000-ton-per-year facility 
for the production of olivine bricks, but this 
plant operated at a rate of only 18,000 tons 
per year as the demand for night storage 
heater blocks, the principal use for the 


751 


bricks, had decreased. Blasting sand and 
molding sand were also among the compa- 
ny's products. Norway's second largest oli- 
vine producer was KS Norddal Olivin AS & 
Co., a member of the H. Bjórum group 
companies. Production in 1980 was expected 
to reach approximately 105,000 tons, and 
even more in 1981. Normally, the company 
produced 150,000 tons of olivine per year, 
but closing of the older Norddal Mine and 
development of the Lefdal Mine caused a 
temporary decrease in output. About 70 % 
of sales was said to be used as a slag 
conditioner. 

Although AS Olivin and KS Norddal 
Olivin were Norway's only olivine produc- 
ers in 1980, a third company was preparing 
to enter production. A consortium composed 
of Orkla Industrier AS, Sigval Bergsen 
D.Y., and Stokke Olivine AS undertook test 
drilling of olivine deposits around Robbervi- 
ka in west Norway. The new company, 
temporarily called Industriterminaler AS, 
was not yet firmly committed to startup, 
because of softness in the olivine market. 

Silicon Carbide.—In 1980, Norway had 
three producers of silicon carbide, with total 
capacity exceeding 70,000 tons per year. 
Arendal Smelterverk AS, a subsidiary of 
Carborundum Co. of the United States, 
operated a 42,000-ton-per-year plant in Ar- 
endal on the south coast. Norton AS, a 
subsidiary of the U.S. Norton Co. of the 
U.S.A. operated a 17,000-ton-per-year plant 
at Lillesand, also on the south coast. Orkla 
Exolon AS & Co., a company jointly owned 
by Orkla-Gruve AB, Elkem Spigerverket 
AS, and the Exolon Co., operated a 12,000- 
ton-per-year plant at Orkanger in the, 
north near Trondheim. 


MINERAL FUELS 


In 1980, Norway was well on its way to 
becoming a major oil exporter in Western 
Europe. Growing North Sea oil output ex- 
ceeded home consumption more than six- 
fold, and accounted for a substantial foreign 
trade surplus. The country's gross energy 
consumption in 1980 was about 41% electric 
power, mostly hydroelectric, of which a 
small percent was imported from the 
U.S.S.R. through Kirkenes in the north; 
about 52% of consumption was hydrocar- 
bons; and about 7% was coal, of which more 
than two-thirds was imported. 

Coal.—The first sample load of coal from 
the new Svea Mine on Svalbard Island 
arrived in November 1980 at Norcem's ce- 
ment plant in Dalen. In 1981, Svea coal is to 
be used on a regular basis. The coal is of 


752 


higher quality than the imported Polish 
coal used previously. 

Hydroelectric Power.—Much of Nor- 
ways mineral industry owes its existence to 
abundant and inexpensive hydroelectric 
power. Virtually all of the 29.6 billion 
kilowatt-hours generated in the country 
came from hydroelectric power stations. In 
1980, the Parliament approved the Govern- 
ment’s plan for hydroelectric power devel- 
opment and pricing (White Paper No. 54). 
The plan called for steep increases in elec- 
tricity prices to encourage efficient use and 
conservation. Prices were to be based on 
long-term marginal cost of new power. De- 
velopment of new hydropower sources are 
to be a compromise between industrial and 
environmental needs. By 1990, two major 
hydroelectric plants are to be built, and 
existing ones will be expanded, with capaci- 
ty thereby increased from 83 to 94 billion 
kilowatt-hours per year. About 75 water- 
ways are to be excluded from development. 

Petroleum and Natural Gas.—In 1981, oil 
and gas production in the Norwegian sector 
of the North Sea increased by approximate- 
ly 25% to 49.5 million tons of oil equivalent. 
Of the total, about 24.4 million tons was oil 
and about 25.1 billion cubic meters was 
natural gas production. The main oilfields 
contributing to oil production in the North 
Sea were the Ekofisk Field, which produced 
21.4 million tons of oil and 15.1 billion cubic 
meters of natural gas; the Frigg Field which 
produced 10 billion cubic meters of natural 
gas; the Statfjord Field, which produced 
about 2.8 million tons of oil (Norwegian 
share); and the Murchison Field, which 
produced 75,000 tons of oil (Norwegian 
share), Besides the producing oilfields, there 
was development work in the Valhall and 
Ula Fields, also in the North Sea. 

There were negotiations between the 
United Kingdom and Norway, for the sale 
of Statfjord natural gas to the United King- 
. dom. Other negotiations centered around 
the sale of Ula natural gas to the Federal 
Republic of Germany. 

Shell Oil Co.’s gas discovery in Block 3 
1/2, made in 1978, was said to exceed in size 
the Groningen Field in the Netherlands, 
which is one of the largest in the world. 
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Shell, the operator of the field, owns 35%, 
Statoil (the Norwegian Government Oil Co.) 
owns 50%, and Norsk Hydro AS, Conoco, 
and the Superior Oil Co. each own 5% of the 
equity. Reserves were said to exceed 1.5 
trillion cubic meters of gas and unspecified 
quantities of oil. 

Statoil discovered hydrocarbons in block 
30/5, that was said to be substantial. Phil- 
lips cut its reserve estimate for the Ekofisk 
area to about 400 million tons of oil equiva- 
lent. Ekofisk and Statoil crude, of a particu- 
larly high quality, being light and low in 
sulfur, was priced by yearend in the range 
of $39.80 to $40.50 per barrel. 

On March 27th, a five-legged floating rig, 
the Alexander L. Kielland, located near the 
Edda platform, which was used as a hotel, 
collapsed in a heavy storm. A total of 42 
persons died, 81 were listed missing, and 89 
survived. The accident was apparently caus- 
ed by stress cracks and corrosion. 

Drilling north of the 62d parallel started 
in the summer by Statoil in block 7119/12 of 
the Tromsö area, in 200 meters of water. 
Hydrocarbons were found in sandstones, 
but indications were not sufficient to judge 
their importance, and it was planned to 
sink the well further to 3,500 meters. Statoil 
owns 50% of the exploration group, Esso 
Exploration and Production Co. owns 25%, 
Norsk Hydro Produksjon owns 10%, and 
Saga Petroleum, Deminex, and Hispanoil 
owns 5% each. 

A white paper issued by the Norwegian 
Government in 1980 reaffirmed the earlier 
decision to hold total oil and gas production 
to 90 million tons per year of oil equivalent. 
According to the report, new reserves dis- 
covered in both oilfields and gasfields make 
it possible that the limit will be exceeded if 
development of both hydrocarbons is now 
vigorously pursued, and the Government 
will thus be forced to choose to limit one or 
the other. 


1Physical scientist, Branch of Foreign Data. 
ere necessary, values in Norwegian kroner (NKr) 
have been converted to U.S. dollars at the rate of 
NKr5.00 = US$1.00 for 1980. 
Mining Magazine (London) November 1980, pp. 416, 


„g Metal Bulletin Monthly (London). August 1980, pp. 25- 


The Mineral Industry of 
Pakistan 


By Suzann C. Ambrosio! 


The mineral industry of Pakistan contrib- 
uted less than 1% to the 1979-80? gross 
national product of approximately $23 
billion? at current prices. The importance of 
fuel and nonfuel minerals was reflected in 
record Government budget allocations of 
approximately $75 million and $12 million, 
respectively. Although the public sector 
continued to dominate most of the mining 
industry, including iron and steel, fertiliz- 
ers, cement, chemicals, petroleum, and nat- 
ural gas, the Government decided to allow 
the private sector minority shareholdings in 
various industrial projects. The private sec- 
tor has already been involved in fertilizer 
and cement industries on a small scale, and 
has been encouraged to initiate production 
of soda ash and other mineral-derived prod- 
ucts. 

Although moderate growth was achieved 
by most mineral producers, large advances 
occurred through the completion of various 
mineral projects, enhanced exploration ef- 
forts, and infrastructure development. Ma- 
jor accomplishments were made during 
1980 in a variety of areas. The Saindak 
copper mine project advanced from feasibil- 
ity status to the planning and design stages. 
The first blast furnace was “blown in" at 
the Pipri Steelworks near Karachi. Cement 
plant expansion projects were nearing com- 
pletion, and additional plants were propos- 
ed to meet growing domestic demands. The 
National Fertilizer Corp.’s Mirpur Mathelo 
plant, a joint venture between Pakistan and 
Saudi Arabia, was brought online, and new 
fertilizer projects were planned. The Gudu 
thermal power station financed by the Sovi- 
et Union was completed. Various gas and 
oil pipeline projects made headway. The 
Adhi Oilfields were brought into production 
after overcoming persistent drilling prob- 


lems. Expenditures made in the above areas 
were expected to generate significant re- 
turns through increased production and 
trade throughout the 1980’s. 

Intensive explorations were carried out 
on various oil and gas sites, and drilling 
activities were expected to double 1979 lev- 
els. Attention was also given to the relative- 
ly remote and unexplored North West Fron- 
tier Province (NWFP). Late in 1980, an 
“economic breakthrough” was reported in 
Kohistan, nestled in the high mountains of 
the Karakoram Range between Pakistan 
and mainland China. Vast deposits of major 
minerals were discovered, including iron 
minerals, and substantial quantities of 
chromite, copper, lead, and zinc ores. In 
addition, the Gemstone Corp. of Pakistan 
Ltd. started exploration in the Swat district 
of NWFP, for the purpose of locating new 
emerald deposits. 

The Government initiated a number of 
mineral-based projects to meet the needs of 
Pakistan Steel Mill Corp. (PASMIC) and 
other mineral industries during the year. 
Port Qasim, which was built especially for 
the steel complex, was expected to be open 
to traffic early in 1981. The opening of Port 
Qasim was expected to alleviate the han- 
dling of iron ore and fertilizer imports, 
which were subject to extensive delays at 
the Port of Karachi. The Pipri Steelworks 
marshaling yard and other storage facilities 
were completed. The Government also 
granted nearly $3 million for the construc- 
tion of numerous 13,000-ton-capacity ferti- 
lizer depots. 

Pakistan's 1980 gross domestic product 
(GDP) measured in 1969-70 constant prices 
grew at a rate of 6.2% compared with 5.9% 
for 1979. The agricultural sector, represent- 
ing 30% of the GDP, grew 40% during the 
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year primarily due to production increases 
in wheat, rice, and cotton crops. The net 
effect was an improvement in the balance of 
payments situation, as agricultural prod- 
ucts accounted for one-third of all exports. 
Growth in the industrial sector, which com- 
prised 14% of the GDP in 1980 was driven 
by an 8.1% increase in the manufacturing 
sector. 

The 1980 Balance of Payments (BOP) 
deficit registered an improvement from 
$999 million to $752 million. Worker remit- 
tances climbed at a rate of 23% since 1979 
and peaked at approximately $2 billion 
during 1980. Export income contributed sig- 
nificantly to the BOP primarily because of 
higher export unit values. Improvement in 
the BOP situation was expected if Paki- 
stan’s debts were rescheduled. The Govern- 
ment’s external debts amounted to over $10 
billion by yearend 1980. The International 
Monetary Fund (IMF) approved a 3-year 
loan of $1.7 billion to Pakistan in December 
1980. The loan was targeted to reduce Paki- 
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stan’s BOP deficit from 5% of the GDP to 
under 4% by 1983. The net inflow of foreign 
aid has declined since 1975, because of 
increasing debt service liability. In addition, 
the Soviet invasion of Afghanistan required 
additional military expenditures and refu- 
gee aid. The IMF and Aid to Pakistan 
Consortium were considering debt resched- 
uling in conjunction with strict budgetary 
controls. Declines in deficit financing and 
monetary expansions were expected to curb 
inflation, running at approximately 11% 
during 1980. 

The Government of Pakistan initiated 
some fiscal policy changes during 1980. The 
overall goal was to increase self-sufficiency 
by expanding industrialization and exports 
and by limiting nondevelopment expendi- 
tures. Various tax incentives were geared to 
stimulate private industrial investment. 
The most significant move was the exten- 
sion of the capital gains tax exemptions 
through 1982. 


PRODUCTION 


Mineral production continued to account 
for less than 1% of the nation’s GDP during 
1980. Mineral fuels continued to be the most 
valuable mineral commodity produced and 
exported. Natural gas provided approxi- 
mately 90% of the industrial sector’s energy 
requirements. Natural gas was distributed 
among fertilizer factories (28%); thermal 
power stations (19%); cement factories 
(11%); other industrial users, including 
iron, steel, and chemical producers (33%); 
domestic and commercial users (9%). Pro- 
duction of crude petroleum increased 5%, 
petroleum products increased 2%, and nat- 
ural gas increased 11% between 1977 and 
1979. These trends were expected to contin- 
ue because exploration, production, and re- 
finery capacities have all increased over the 


past year. Increased exploratory drillings 
and expansion wells were projected to be 
capable of tripling 1980 oil production levels 
to 36,000 barrels per day by 1984. 

Production of other important nonfuel 
minerals grew moderately between 1978 
and 1980. Fertilizer production has grown 
steadily: 1980 output increased 26% over 
the previous fiscal year. The largest gains 
were reported for ammonium nitrates and 
nitrophosphates. Output from the cement, 
chemical, and steel industries increased 
approximately 10% over 1979 levels. Com- 
missioning of all the proposed fertilizer 
plant expansion and construction projects 
was expected to leave production short, 
necessitating imports of 123,000 tons in 
1983. 
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Table 1.—Pakistan: Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: Bauxite, gross weight |. 
Antimony ore: 

Gross weight___________________________ 

Metal content®__________________________ 
Chromium: Chromite, gross weight |. 
Iron and steel: Mild steel products _ _ — _ _ thousand tons- 
Manganese ore, gross weight 


NONMETALS 
N natural: Emery 


Fire clay JJ 8 
, . oe ee 
Kaolin (china clay „ 


Magnesite, eru led 
Nitrogen: N content of ammoniuůanmgn „„ 
Pigments, mineral, natural: Ohe rk 


Marinee — do- 
Total sees Sih ·²·²⅛ůnãCꝛ 8 do ... 


INS E p rm ee En 


Ru. 5 n. e. s.: 
Caustic soda 
Soda ash, manufactured ____________________ 

Stone: 

Aragonite and marbbv eue 
OMe nu Ä y 


Crushéd -. —. AAA. 88 OL cc 


MINERAL FUELS AND RELATED MATERIALS 


Coal, all grades thousand tons. _ 
Gas, natural (sales million cubic feet. 
Natural gas liquids?? thousand 42-gallon barrels... 
Petroleum: 
///̃⁰¹r ⁵ et occus AL do. ... 
Reliner roducts: 
A Spolne J tigen weet 8 do.... 
Jet . do- 
Kerosine- . wee es do. ... 
Distillatefueloil ____-----------—- do. ... 
Residual fuel olli do____ 
LubricantTss ss do- 
Ahh ³ĩV5W 88 do ... 
Refinery fuel and losses do ... 
ff fee Se %ꝛ³ ⁰ K do- 
Estimated. Preliminary. Revised. 


Table includes data available through July 10, 1981. 
2Reported figure. 


1976 


326, 700 
15,795 


375 
144 


519 
46,000 


29,549 
44,668 


30,660 
63,288 


29,000 
1,162 
3,000 
1,740 

603 


1,326 
12,000 


13,326 
5,035 


1,349 
183, 635 
32 


2,562 


1977 


3,720 


4,015 
3,221 
1,840 
5,120 
6,057 

609 


926 
2,057 


23,845 


34,605 


1,083 
14,000 


15,083 
25,290 


36,738 


755 


LÀ 


888888885 


756 


MINERALS YEARBOOK, 1980 


TRADE 


Pakistan's trade gap continued to widen 
during 1980, despite record growth in ex- 
ports and a decline in the growth of im- 
ports. Export revenues rose 38% over the 
previous fiscal year, reaching $2.3 billion. 
Imports rose 29% to $4.7 billion, resulting 
in a $2.4 billion trade deficit for 1980. The 
import bill for crude oil and refined prod- 
ucts accounted for 30% of all imports and 
50% of the total export earnings. Although 
Pakistan is an exporter of certain refined 
oil products, such as furnace oil and naph- 
tha, approximately 22% of the country’s 
refined oil products were imported. 

Mineral trade constituted a significant 
portion of the trade deficit. Pakistan’s most 
important mineral exports included refined 
petroleum products, barite, and some manu- 
factured ferrous-metal products. Price in- 
creases of over 100% for crude oil and 
petroleum products and 34% for iron and 
steel materials were primarily responsible 
for large import expenditures between 1979 
and 1980. The value and volume of chemical 
fertilizer imports, however, declined during 
the same period. Approximately 7 million 
tons of fertilizers were imported at an 
estimated cost of $400 million. 


The restrictive import policy that was in 
effect at the end of 1979 was modified 
during April 1980. Relaxed import controls 
for industrial raw materials and spare parts 
included a 10% increase in import allow- 
ances over the previous base. The importer 
may select the base as either the value 
licensed in 1978-79, or the average value 
licensed over the past 3 fiscal years. Several 
specific import policy changes that concern 
the mineral industry were made. Steel pro- 
ducers may import sponge iron in lieu of 
iron and steel scrap; import licenses were 
declared eligible for unserviceable ships 
(used for iron and steel scrap); mineral 
imports such as mercury, aluminum, cop- 
per, zinc, and lead, previously limited to the 
public sector, were opened to the private 
sector; new items were added to the “free 
list," including various chemicals, nickel 
waste, copper powders, and flakes; authori- 
zation of machinery imports ($1 million 
maximum) was permitted for new invest- 
ment projects (worth $2 million) without 
Government approval; and monetary ceil- 
ings were doubled to $10,100 for imported 


machinery parts and accessories. 


Table 2.—Pakistan: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Chromium ore and concentrate 
Iron and steel semimanufactures: Bars, rods, angles, 

shapes, sections 
Silver ores and concentrates! ___ value, thousands_ _ 


NONMETALS 


Abrasives: Grinding and polishing wheels and stones_ _ 
ment 
Fertilizer materials, crude: 
Phosphatic 
Other including mixed 
Precious and semiprecious stones including diamond, 
natural and synthetic value, thousands. _ 


Salt 
Sodium compounds, n.e.s.: Soda ash 
Stone: 


— —— Hſ—— — — HD — —— — —— — — — — ‘M ‘M 


Building materials of asphalt, asbestos and fiber 
cements, unfired nonmetalssss _ 


MINERAL FUELS AND RELATED MATERIALS 


Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 


Refinery products: Residual fuel oi do- 


NA Not available. 


1978 1979 Principal destinations, 1979 
4,086 NA NA. 
ese 715 All to Afghanistan. 
NA $1,243 All to United Kingdom. 
110 910 Italy 880. 
= 49 NA. 
EN 897 NA. 
TM 135 NA. 
$489 $692 Switzerland $233; France $151; West Ger- 
many $142. 
15,459 11,027 India 8,568. 
20 8 NA. 
12,475 26,479 Mainly to Italy. 
7,511 4,418 NA. 
4,939 8,596 Italy 2,343; Japan 350; United Arab Emir- 
ates 102. 
6,072 3,903 United Arab Emirates 3,658. 
56,333 1,634 Afghanistan 1,509. 
662 2,310 People's Democratic Republic of Yemen 
775 Yemen Arab Republic 578; Iran 
3,327 5,090 India 1,678; United Arab Emirates 748; 


Turkey 666. 


May contain ores and concentrates of platinum- group metals. 
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Table 3.—Pakistan: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Oxides and hydroxides 
Metal including alloys: 

Waste and scrap 
Unwrought 


Semimanufactures 


Arsenic oxides and acids 
Cobalt oxides and hydroxides 


Copper: 
Oxides el ee re ae aR RT eS Oe 
Copper sulfate 


Metal including alloys: 
Waste and scrap 
Unwrought 


Semimanufactures____________ 


Iron and steel metal: 
Sc 


Pig iron, cast iron, spiegeleisen 
Ferroalloys: 
Ferromanganese ____—~__-~_____ 


Steel, primary form 
Semimanufactures: 
Bars, rods, angles, shapes, sections 


Universals, plates, sheets 
Hoop and stritt! 
Rails and accessories 


Tubes, pipes, fitting 
Castings and forgings, rough _ — _ _ _ _ 


Lead: 
Ore and concentrate 
eee oe re ee E 
Metal including alloys: 

Waste and scra 
Unwrought and semimanufactures _ _ 

Manganese oxides and 9 

Mercur 76- 

Nickel: 

Ore and concentrate value, thousands 
Metal including alloys: 
Waste and scrap 
Unwroughgnt 
mimanufactures — 

Platinum- group metals including alloys, un- 

wrought and wrought. value, thousands. _ 

Silicon metal including alloys, all forms 

Tin metal including alloys: 

Waste and scra 
Unwrought and semimanufactures. _ _ _ _ 

Titanium oxides 

Zinc: 
Gig eo ee et os St 
Metal including alloys: 

Waste and scrap 
Blue powder |... _ 
Unwrought 


— — — — e e ——— — —— —— 


pound flasks _ 


— —— — — — — — —— — — — ia — — — — 


Semimanufacture s 
Other: 
Ash and residue containing nonferrous 
Nl K ee ee 


See footnotes at end of table. 


1978 


7 

995 
2,570 
794 
3,448 


187,111 
12,347 


1,346 
2,046 
116,215 


38,113 
236,135 


5,242 
24,919 


15,772 
24,645 
2,147 


208 
5 


1979 


1,123 


12,545 
3,800 


4,790 
28 

8 

18 


933 
593 


3,653 


139,225 
53,248 


5,247 
3,131 
187,003 


43,111 
396,403 


5,380 
38,474 


13,654 
24,718 
1,887 


115 
6 


United 
States 


NA 
2,269 


197 
118,883 
NA 


Sources, 1979 


Other (principal) 


NA. 


NA. 

Canada 1,615; U.S.S.R. 948; West Ger- 
many 909. 

Canada 2,237; West Germany 595; Switz- 
cone 384. 


NA. 
NA. 


NA. 
T Germany 256; Canada 176; Japan 
b Germany 1,078; Japan 718; Poland 


United Arab Emirates 48,659; Kuwait 
16,306; Oman 9,513. 

Australia 16,862; China, mainland 14,278; 
United Kingdom 11,108. 


J apan ea 2,554; N non 2,008; Belgium- 
uxembourg 3 


Norway 1355 Republic of Korea 768; 


Japan 460. 
Japan 53,229; Netherlands 38,226; 
S. S. R. 15,997. 


Japan 21,502; West Germany 6,195; 
zechoslovakia 3,953. 
Japan 94,912; West ‘Germany 44,349; Au- 
stralia 29, 264. 
Japan 3, 325; United Kingdom 859. 
United Kingdom 17,681; Canada 13,367; 
Australia 5,230. 
China, mainland 2,879; Romania 2,828; 
Japan 2,466. 
Ja P 10, 815; Italy 5,451; China, main- 
and 1, 
United Kingdom 1,300; Belgium- 
Luxembourg 150; Turkey 87. 


NA. 
NA. 


Canada 1,564. 
NA. 

NA. 

Switzerland $136. 


NA. 
Canada 36; United Kingdom 19. 
West Germany 163; United Kingdom 31. 


NA. 
NA. 
Malaysia 275; Canada 70. 
NA. 


NA. 


NA. 
Canada 1,934; Belgium-Luxembourg 1,885; 
A PURIS of Korea 775. 


NA. 
China, mainland 2,065; West Germany 
1,132; Japan 616. 


758 


MINERALS YEARBOOK, 1980 


Table 3.—Pakistan: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Other —Continued 


Metals including alloys: 
Precious metals, unwrought or partly 
wroughi n.e.s_ value, thousands 

Base metals, unwrought and 
semimanufactures _ _ _ _ — d 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, eto 
Grinding and polishing wheels and stones_ 
Artificial corundum _ ___________-~-— 


Cementt 
Clays and clay products: 
Crude: Kaolin (china clay) 
Products: 
Refractory including nonclay brick _ _ 


Nonrefractory - - - - - ---------——- 


Dia tomie 
Fertilizer materials: 

Crude: 
Nitrogenouusssss 22 cs 2c l2 
Phosphatic. __________--__~- 
Other including mixed 

Manufactu 
Nitrogenous NE “? 


Phosphatie 25225: 55325 


Other cade mixed... 
Ammonia 2 2.222224 2.225554 
Graphite, natural 
Pigments, mineral: Processed iron oxides _ _ — 
Sodium and potassium compounds, n.e.s.: 
Caustic soda______________-___~- 
Caustic potash 
Soda as 
Stone: Dimension, worked 
Sulfur: 
Elementaililill“ll __- 
Sulfur dioxide 
Sulfuric acid 


— eee eee —— ewe we a a 
— — an =e — om ~e — ee ~e — ~r ae om ome om «r — = 


value, thousands_ _ 


Building materials of asphalt, asbestos and 
fiber cements, unfired nonmetals, n.e.s _ 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 


Carbon blackckaa „„ 
Coal, all grades, including briquets _ _ _ 
Coke and semicoke________________~ 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels_ _ 
Refinery products: 
Gasoline do- 
Kerosine and white spirit _ _ do... 
Distillate fuel oil! Occ 
Residual fuel oil 40 
Lubricants - - ....- do. .. 
Mineral jelly and wax do... 


Other 
Mineral tar and other coal-, petroleum-, or 
gas-derived crude chemicals FF 


NA Not available. 


1978 


698 
329 


2 

5,873 
123 
175, 697 
4.712 
10,665 
235 

4 


184,746 
61,894 


611,697 
588,966 


30,103 


512 
4,212 
6,017 

127 


326 
44 


6 


1979 


86,008 
63 


865,481 
451,287 


22,114 


675 
5,330 
7,192 

127 


364 
73 


3 
4,121 


United 
States 


NA 
15.369 
127,308 


Sources, 1979 
Other (principal) 
NA. 
Mainly from Netherlands. 
West Germany 105 


5 11,497; West Germany 1,809. 


Republic of Korea 209,844; Romania 
169,102; Japan 103,364. 


NA. 


West Germany 1,955; United Kingdom 
868; China, mainland 741. 


Japan 309; United Kingdom 247; West 
rmany 220. 

Jordan 85,985. 

NA. 


11831 109,500; Netherlands 105,241; Kuwait 
80,700. 


Netherlands 180,191; Canada 76,742; 
France 34,100. 

West Germany 19,063; France 10,000. 

AU from United Kingdom. 


All from Bulgaria. 

Iran 12,361; Kuwait 2,926. 
NA. 

NA. 


Belgium-Luxembourg $569; Czechoslovak- 
ia $377; China, mainland $119. 


India 3,038. 


West Germany 16,000; France 14,480; 
Italy 11,505. 


Saudi Arabia 12,827; United Arab Emir- 
ates 5,085; Iraq 3,893; Iran 309. 


Kuwait 555; Italy 66; Iran 38. 

Kuwait 5, 173; Saudi Arabia 156. 

Kuwait 7, 166; United Arab Emirates 26. 
Singapore 49; Japan 33; United Kingdom 


on 113; Singapore 40; France 10. 


China, mainland 49; Japan 5; West Ger- 
pany 4. 


United Kingdom 3,914. 
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COMMODITY REVIEW 


METALS 


Bauxite.—General Refractories Ltd. con- 
structed an alumina brick factory which 
was subsequently transferred and revised 
by the Industrial Development Board of 
Pakistan (IDBP) during the late 1970's. The 
refractory had an installed kiln capacity of 
10,000 tons per year in 1980, and it produced 
high- and low-grade alumina bricks, insulat- 
ed bricks, tiles, and mortar. 

Chromite.—Chromite production signifi- 
cantly declined since 1978, due to the expen- 
sive transport costs from the chromite 
mines in Baluchistan to the Port of Kara- 
chi. The Pakistan Council for Scientific and 
Industrial Research (PCSIR) successfully 
raised the Cr;O; content of low-grade chro- 
mite reserves from 25% to 48% at a pilot 
plant constructed during 1979. Chromite 
production was expected to feed two propos- 
ed refractory plants and to supply local 
chemical and metallurgical industries. The 
Pakistan Mineral Development Corp. 
(PMDO) proposed to locate the refractory 
manufacturing plants at Malakand in Balu- 
chistan, and Hatar in NWFP. The Mala- 
kand plant was designed to produce 15,000 
tons of magnesite and/or chromite bricks 
and 10,000 tons of dead-burned magnesite. 
Mainland China and the Pakistan Industri- 
al Development Corp. (PIDC) were con- 
ducting geological surveys by yearend 1980. 
The Hatar refractory plant was still in the 
planning stage. 

Copper.—Feasibility studies completed 
for the proposed Saindak Mine project de- 
lineated three porphyry copper deposits. 
Proven reserves located in the extreme 
northwest corner of Baluchistan were esti- 
mated to contain 412 million tons of copper 
ore, with an average grade of 0.37% copper. 
Pakistan's Resource Development Corp. 
(RDC) was negotiating a loan for $155 mil- 
lion with foreign firms and an equity share 
of 6.3%, for the $315 million Saindak pro- 
ject. Operations were projected to com- 
mence in 1982, with an annual production 
capacity of 17,000 tons of blister copper, 
225,000 tons of sulfuric acid, 40,000 troy 
ounces of gold, 100,000 troy ounces of silver, 
and 140 tons of molybdenum.* Large infra- 
Structure expenditures were required to 
achieve projected production levels and ac- 
cessibility of the remote deposits. 

Iron Ore.—Nine deposits were estimated 
to contain 500 million tons of iron ore in 
1980. The bulk of the proven reserves equiv- 
alent to 335 million tons, were located 


within the Chichali deposits in Kalabagh, 
Punjab. Lack of financial support for the 
Chichali ores, with a low 32.5% metal 
content, has hindered further development. 
High-grade iron ore deposits with a 50% 
average metal content were discovered dur- 
ing 1979 in Pachinkoh and Chigendik, Balu- 
chistan. Drilling studies have revealed prov- 
en reserves exceeding 13 million tons. 
PIDC's drilling program and comprehensive 
geological reports were expected to be com- 
plete by June 1981. Metallurgical studies 
conducted by PCSIR and the Japanese Con- 
sulting Institute have reported encouraging 
beneficiation results. 

Iron and Steel.—Pakistan's iron and steel 
demand was approximately 1.5 million tons 
in 1980. Projected demand was estimated to 
increase 50% by 1987, when the Pipri steel 
mills were expected to achieve full produc- 
tion (1.15 million tons). PASMIC completed 
the steelworks at Pipri during 1980. Pig iron 
production was scheduled to commence in 
December 1980, with the commissioning of 
the first blast furnace. The steelmaking 
plant and 800-millimeter billet mills were 
expected to be operational in 1981. Pakistan 
signed import agreements with Liberia, 
Brazil, and India for 4.2 million tons of iron 
ore, during 1980. PASMIC was planning 
additional projects based on semimanu- 
factured steel from the integrated steel- 
works. 

Molybdenum.—Investigations of the 
Darbanchah molybdenum reserves in Balu- 
chistan continued throughout 1980. Small 
amounts of molybdenum were expected to 
be recovered in 1982 when the Saindak 
project comes online. 


NON METALS 


Barite.—Bolan Mining Enterprises Ltd. 
continued to increase the output of Khuzdar 
barites during 1980. Approximately 70% of 
the barites were ground in Khuzdar and 
Karachi mills. Nearly 75% of the barite was 
purchased locally, and most of the exports 
were sold to oil-producing Middle East coun- 
tries. Transportation continued to be a 
problem as the Khuzar-Karachi section of 
the highway network remained incomplete 
by yearend 1980. 

Cement.—The State Cement Corp. of Pa- 
kistan Ltd. continued to address 1980 sup- 
ply shortfalls by achieving 96% production 
capacity at the State-run factories, and by 
extending the cement industry into the 
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private sector. The Government approved 
three new cement plants, which were ex- 
pected to increase production capacity by 
900,000 tons per year. Each new plant was 
designed to produce 300,000 tons of cement 
annually and was estimated to cost $50 
milllion. The Government was expected to 
cover the foreign exchange component of 
$28 million, and has required the sponsor- 
ing companies to finance the difference for 
the purchase of domestic plant machinery 
and equipment. Plant sponsors and loca- 
tions include Messrs. Naseer A Shaikh and 
Co. in Taraki, Jhelum district; Farug Ltd. in 
Lakrai near Nowsherea; and Fecto Ltd. in 
Sangjiana near Rawalpindi. Construction 
continued at the Dandot and Thatta Ce- 
ment projects, and expanded production 
was scheduled to commence in September 
1981. 

Fertilizer Materials.—Five fertilizer 
plants were operating in Pakistan by year- 
end 1980. Annual production capacities 
were approximately 1.4 million tons of ni- 
trogenous fertilizers and 0.7 million tons of 
phosphatic fertilizers. Although output in- 
creased through the expansion of the Mul- 
tan plant and the startup of the Mirpur 
Mathelo plant during 1980, domestic 
suppplies have not kept up with demands. 
Pakistan’s objective for nitrogenous fertiliz- 
er was self-sufficiency by 1984. Nitrogenous 
fertilizer production increased 15%, and 
natural gas consumption, used for fertilizer 
feedstock, increased 17% over 1979 levels. 
Pakistan’s operating and planned fertilizer 
plants are listed in table 4. 
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The Pakistani Government acceded full 
control of the fertilizer industry in 1972, in 
accordance with the Industrial Reforms Or- 
der. Exceptions included Exxon Chemicals 
(Pakistan) Ltd. and Dawood Hercules, 
which have foreign participation, and the 
proposed Fauji Foundation project, consid- 
ered neither private nor public because of 
its multilateral aid sponsors. Although the 
National Fertilizer Corp. of Pakistan con- 
trolled approximately 60% of the produc- 
tion capacity during 1979-80, the private 
sector contributed roughly 65% of the out- 
put. The fertilizer plants were operating at 
an average production capacity of 55% 
during 1980, with approximately 70% and 
40% plant capacities achieved for nitroge- 
nous and phosphatic fertilizer materials, 
respectively. Technical problems encoun- 
tered in the starting up of the new Multan 
plant were largely responsible for decreased 
overall efficiencies. 

Phosphate.—Extensive phosphate depos- 
its in the Hazara region, NWFP, have been 
explored since 1975. Preliminary investiga- 
tions estimated 45 million tons of phosphate 
rock deposits. A feasibility study was com- 
missioned in July 1980 to establish the 
economic viability of using the ore for 
fertilizer production. British mining con- 
sultants were expected to aid in the mine 
design, beneficiation, and transportation re- 
quirements. The proposed facility was to be 
located at Haripur. Phosphate fertilizer pro- 
duction was projected at 89,000 tons per 
year. 


Table 4.—Existing and proposed fertilizer plant operations in Pakistan, 1980 


Natural 
Production gas con- 
; capacity sumption 
Fertilizer plant oe Products (thousand Gasfield (million 
tons cubic 
per year) feet per 
day) 
Dawood Hercules Ltd_ _ _ _ Chickoki, Punjab ÜFe8 A 345 Sui 42 
Exxon Chemicals (Pak) Ltd Dharki, Sind e : |o clc ue 173 Mari 35 
National Fertilizer Ltd_ _ _ Daudkhel, Punjab Ammonium sulfate .. _ 1 Sui 100 
Pak-Arab Fertilizers Ltd.! Multan, Punjab Nitrogenous fertilizers 168 { ....do 40 
Phosphatic fertilizers _ 70 
Pak-Arab Fertilizers Ltd.?_ Mirpur Mathelo, Ammonia -------- 365 Mari 357 
Sind. Urei 2 vy 639 
Pakistan Ajman Fertilizer 
Corp. Ltd. (Phase D* _ _ _ Port Qasim, Ammonia 493 Sui 360 
Baluchistan . Ü ·¹¹ os et 630 
Hazara Fertilizer Complex 
(Phase ) ᷑ “ Haripur, NWFP P Nitrogenous fertilizers 6114 o NA. 
Phosphatic fertilizers _ 89 
Fauji Foundation Fertilizer 
Project* __________ Machi Goth, Punjab_ Nitrogenous fertilizers 258 Mari NA. 
NA Not available. 


! Joint venture between Pakistan's National Fertilizer Corp. and Abu Dhabi. 
? Joint venture between Pakistan's National Fertilizer Corp. and Saudi Arabia. 


3 Gas figures were based on designed production capacities. 


* Plants were scheduled to come online between 1981 and 1983. 
Source: Progress (Pakistan Petroleum Ltd.) V. 24, No. 11, June 1980. 
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Other Nonmetals.—Fluorite and salt con- 
tinued to be produced in small quantities 
during 1980. Pakistan’s only iodized salt 
project, located in the Peshawar division, 
NWFP, was scheduled to commence produc- 
tion late in 1980. The design capacity was 
expected to be roughly equivalent to 50% of 
the iodized salt required in the country 
during 1980. 


MINERAL FUELS 


Coal.—Modest amounts of lignite coal 
continued to be produced in Pakistan dur- 
ing 1980. The largest consumer was the 
brick industry (80%), and the remainder 
was divided among the railways, small in- 
dustries, and domestic users. An estimated 
442 million tons of recoverable reserves 
were thought to exist in the Baluchistan, 
Punjab, and the Sind Provinces. PMDC 
geologic investigations have estimated that 
60 million tons of the reserves were located 
at Lakhra, Sind. Detailed investigations of 
the Lakhra Coalfields were completed dur- 
ing 1980. A feasibility report for the coal 
mine and/or thermal power station com- 
plex was expected to be submitted by a 
Japanese company early in 1981. 

Pakistan’s Water and Power Develop- 
ment Authority (WAPDA) continued to op- 
erate a 15-megawatt coal-fired plant at 
Sheikh Manda, Baluchistan, during 1980. 
WAPDA planned to expand thermal facili- 
ties by proposing a 125-megawatt plant at 
Jamshoro, Sind, and a 200-megawatt plant 
at Kot Adu, Punjab. Both projects were 
pending Government approval by yearend 
1980. 

PMDC initiated a $2.5 million coal wash- 
ing plant at Sharigh, Baluchistan, in May 
1980. Approximately 75,000 tons of washed 
coal per year (containing 4% sulfur) was 
expected to be combined with better-quality 
imported coal at Karachi, and utilized in 
steel production. The washed coal supplies 
represent 10% of the quantity required by 
PASMIC’s Pipri steel mills at full produc- 
tion. Sharigh colleries improved their facili- 
ties during 1980 through the completion of 
six electrohydraulic winches, with reported 
line pull capacity of 21 tons at 400 feet per 
minute. 

Natural Gas.—Thirteen known fields 
were estimated to contain approximately 14 
trillion cubic feet of gas reserves during 
1980. Gas-producing fields including Sui, 
. Mari, Sari Sing, and Hundi comprised near- 
ly 90% of the reserves. The Sui Fields were 
the largest producing fields in Baluchistan, 
with estimated proven reserves at 8 billion 
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cubic feet. The Sui Fields production capaci- 
ty was 900 million cubic feet of high-quality, 
88% methane gas in 1980. Other gasfields 
including Dhodak, Kandhkot, Khairpur, 
Kothar, Mazarani, Pirkoh, and Rodho were 
awaiting market development by yearend 
1980. 

Pakistan Petroleum Ltd. (PPL) held the 
concession rights for Sui, Kandhkot, Khair- 
pur, and Mazarani Gasfields during 1980. 
PPL acquired Attock Oil Co. Ltd. (U.K.) in 
July 1980, which expanded PPL’s scope of 
petroleum and natural gas production and 
distribution. Under the agreement, the 
Dhulian liquefied petroleum gas (LPG) 
plant was transferred to PPL, and a new 
price formula for crude oil and LPG was 
agreed upon. 

Pipelines extending from Peshawar in the 
NWFP to Karachi in the southern part of 
Baluchistan, connected most of the operat- 
ing gas-producing areas. Sari Sing and Hun- 
di were tied into the Sui-Karachi section of 
the pipeline and contributed 10% of the gas 
supplied to the national gas grid during 
1980. The Pirkoh Field, 72 kilometers north- 
west of Sui, was expected to be integrated 
with the grid, adding 120 million cubic feet 
per day by 1983. A new pipeline connecting 
the Pirkoh Field and extending supplies 
west to Quetta, was expected to be financed 
by international aid agencies. 

The Sui-based Gudu power station was 
expected to become Pakistan’s largest ther- 
mal powerplant. Phase 2 of the project, 
adding a 210-megawatt capacity to the exist- 
ing 229-megawatt plant, was nearing com- 
pletion by yearend 1980. 

Petroleum.—Pakistan had an estimated 
0.5 to 1 billion barrels of recoverable oil 
located primarily in the Potwar and Indus 
Basins during 1980. Average production 
increased nearly 5% in the following oil- 
fields between 1979 and 1980; Balkassar, 
Dhulian Joya Mair, Khaur, Meyal, and Tut. 
The Meyal Fields continued to supply the 
largest output, representing over 50% of the 
total production. The Adhi Fields, discover- 
ed in the Potwar Basin in 1979, were 
brought into production during March 1980. 

Oil exploration and development received 
an 87% increase in 1980-81 Government 
allocations. The Pakistani Government Oil 
and Gas Development Corp. (OGDC) imple- 
mented a $73 million drilling program. 
Thirty wells were expected to be drilled 
during 1980-81, double the amount drilled 
in the previous year. Eleven exploration 


. companies were active in Pakistan during 


1980, including OGDC, two private Pakista- 
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ni companies, and eight major international 
companies. Pakistan Shell Petroleum De- 
velopment, a subsidiary of the Royal 
Dutch/Shell Petroleum Co., signed an 
agreement for extended exploration and 
petroleum production. The 2,792 square 
miles located near the borders of the Balu- 
chistan and Punjab Provinces, were part of 
Shell’s original concession and have already 
undergone seismic surveys. British Petrole- 
um Co. Ltd. (BP) signed an exploration 
contract with Pakistan in October 1980, 
making BP the ninth international oil com- 
pany with interests in the country. BP was 
expected to conduct and finance 97.5% of 
the cost for three deep wildcats. Exploration 
of 5,460 square miles was to take place in 
southeastern and central Pakistan in the 
Baluchistan and Sind Provinces, at a cost of 
$22 million. 

Refinery capacities were increased from 
4.7 million tons per year in 1978 to 5.2 
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million tons per year in 1980. Pakistan’s 
objective was to become self-sufficient in 
refined products by 1983. National Refinery 
Ltd. was negotiating a design contract with 
Lumus .Co. Ltd. to enlarge the Karachi 
refinery. The expansion program was ex- 
pected to add vacuum distillation, deas- 
phalting, extraction, and dewaxing units. 
Consequently, refinery capacity for lube 
base stocks was expected to increase by 
100,000 tons per year. A new pipeline trans- 
porting various finished petroleum prod- 
ucts, and extending 865 kilometers between 
Karachi and Multan, was expected to be 
commissioned by yearend 1980. 


Physical scientist, Branch of Foreign Data. 

2Pakistan’s fiscal year is from July 1 to June 30. 

Where necessary, values have been converted from 
Pakistani rupees (PRs. to U.S. dollars at the rate of 
PRs9.90 = US$1.00. 

*U.S. Embassy, Islamabad, Pakistan. State Department 
Airgram A-78, May 5, 1980, p. 3. 


The Mineral Industry of Peru 


By Doris M. Hyde! 


In 1980, the Peruvian economy registered 
a gross domestic product (GDP) of $7.7 
billion.* The real growth rate of 3.1% was 
slightly lower than the 3.8% rate for 1979, 
but still compared favorably to the declines 
experienced during 1977 and 1978. The 1980 
rate of inflation was almost 61%, only 
slightly below the 67% recorded for 1979. 

Peru's mining sector accounted for 9.596 
of the GDP in 1980, and the value of min- 
eral exports represented 48% of total export 
earnings, a slight gain over the 45% contri- 
bution in 1979. The increased value of 
mineral exports was primarily a result of 
the high average price of silver, which 
practically doubled relative to the 1979 
price average. 

The value of 1980 petroleum exports 
reached $810 million and for the first time 
exceeded the export value of copper, esti- 
mated at about $759 million. Petroleum 
exports contributed almost 21% to the $3.9 
billion value of total exports. 

The large mining sector, composed of 
three state-owned companies and the pri- 
vately owned Southern Peru Copper Corp. 
(SPCC), suffered to varying degrees from 
labor unrest and a severe drought in the 
north. SPCC has traditionally been Peru's 
major copper and molybdenum producer. 
During 1980, the company was negotiating 
with the Government concerning a major 
expansion program at the Toquepala and 
Cuajone mining areas in southern Peru. 

In addition to operating its six mining 
units and the La Oroya metallurgical com- 
plex in central Peru, Empresa Minera del 
Centro del Perá (CENTROMÍN) was active- 
ly involved in an exploration program in 
the southeastern jungle region where it 
already owns two large gold placer conces- 
sions. The company also ventured into 


southern Peru, where a polymetallic deposit 
northeast of Tacna was under study. 

Empresa Minera del Perú (MINERO 
PERU) inaugurated the Cajamarquilla zinc 
refinery in May 1980. Considerable public 
criticism was aroused because of the possi- 
ble environmental hazards resulting from 
transporting the sulfuric acid byproduct 
from the refinery to the Cerro Verde Mine 
in Arequipa Department in southern Peru. 

In 1980, the small and medium mining 
sectors both achieved production gains over 
those of 1979 by 19% and 12%, respectively. 
The decreased tonnage from the large min- 
ing sector offset these gains for the most 
part, and Peru’s overall mining production 
of the five leading minerals—copper, lead, 
silver, zinc, and iron ore—was down almost 
5%. 

Government Programs and Policies.— 
Following a 1980 review of problems af- 
fecting the mining industry, the Govern- 
ment drafted a series of provisions to modi- 
fy the existing petroleum and mining laws 
in an effort to revitalize production, which, 
except for copper, has not shown significant 
growth for the last decade. 

The mining legislation did not pass in 
1980, but action was expected early in 1981. 
Changes in the mining law were expected to 
reduce the 17.5% export tax, which has 
been an important revenue source for the 
Government but has also discouraged in- 
vestment. Other changes are expected to 
affect the reinvestment allowance. The Gov- 
ernment announced the Minero Perú Com- 
mercial (MINPECO) may lose its monopoly 
on the internal and external marketing of 
metals and minerals. Such an action would 
not have an impact until existing company 
contracts with MINPECO expire. MINPE- 
CO now receives a 2% commission on sales, 
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an amount viewed unfavorably by the 
mining community. Under the proposed 
changes, MINPECO would continue to mar- 
ket production from the state-owned enter- 
prises and any private corporations request- 
ing their services. 

It was also announced that the structure 
of the state-owned enterprises MINERO 
PERU, MINPECO, Electricidad del Peru, 
and Petréleos del Pera (PETROPERU) may 
be altered so that they can function as 
private corporations. The Government 
would maintain its 100% ownership, as in 
the case of CENTROMIN and Empresa 
Minera de Hierro del Perú (HIERRO 
PERU), which are already organized in this 
manner. 

It was under the shadow of steadily de- 
clining crude oil reserves and production 
and increasing domestic consumption that 
the Government enacted the 1980 changes 
in the petroleum law. This action followed 
the December 1979 publication of guidelines 
to govern oil contracts with the then active 
foreign contractors. 

Law No. 23231 of December 28, 1980, 
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permits tax credits of up to 40% of net 
income for foreign and mixed oil companies 
operating north of latitude 7° S. (northern 
Peru), and 50% for those operating south of 
latitude 7° S., providing the company has 
invested in its own activity or reinvested in 
other oil companies a minimum of $20 
million. The tax credit must be taken dur- 
ing the fiscal year in which the investment 
is made or during the three immediately 
following fiscal years. PETROPERU no 
longer has exclusive rights to secondary 
recovery programs. Private Peruvian and 
foreign contractors may now, “in exception- 
al circumstances,” sign operation and ser- 
vice contracts with PETROPERU concern- 
ing secondary and tertiary recovery oper- 
ations with the approval of the Council of 
Ministers. 

The tax incentive measures are intended 
to remain in force until 1999. Implementing 
regulations are expected in 1981. These 
changes were expected to stimulate the 
growing interest foreign oil companies have 
shown in initiating exploration in Peru. 


PRODUCTION 


The value of Peru’s five most important 
mineral products—copper, lead, silver, zinc, 
and iron ore—decreased nearly 5% compar- 
ed with their 1979 value. The major reason 
was an 8% drop in copper production due to 
strikes and a severe drought in northern 
Peru, which affected mining operations in 
that region. CENTROMIN operated six 
mines in central Peru and remained the 
major producer of metals and sub-products 
at its La Oroya metallurgical complex lo- 
cated west of Lima. CENTROMIN’s pro- 
duction is shown in table 2. In addition, 
CENTROMIN produced 239,248 tons of zinc 
concentrates for export and 294 tons of 
tungsten concentrates for export. A signifi- 
cant proportion of the metals produced at 
La Oroya come from custom concentrates 
purchased from smaller mining and concen- 
trating operations—30% to 40% of the cop- 
per, 50% to 60% of the silver, and 32% to 
47% of the lead. In 1980, an annual record 


high was set by CENTROMIN in the recov- 
ery of selenium, copper sulfate, and zinc 
sulfate. Overall, CENTROMÍN failed to 
meet 1980 programed production goals be- 
cause of labor problems and drought. 

Crude oil production increased marginal- 
ly, primarily owing to improved secondary 
recovery operations. Domestic consumption 
rose almost 8% in 1980, compared with the 
5% consumption increase experienced in 
1979. 

Peru does not have a central statistical 
gathering agency. Except for information 
available from Banco Minero, MINPECO, 
and the various producing companies, there 
is no other source of data. The last publish- 
ed information on nonmetallic mineral pro- 
duction was for 1976. There is a possibility 
that in the near future—1 to 3 years— 
MINPECO will assume the responsibility 
for gathering nonmetallic mineral informa- 
tion. 
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Table 1.—Peru: Production of mineral commodities? 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Antimony: 
Mine output, metal content! 
Mt eee eee eee 
Arsenic, Whittt ck. 
Bismuth: 
Mine output, metal content 


Cadmium: 
Mine output, metal contentt 
Metal oue .... 
Copper: 
Mine output, metal content 
Copper sulfate (Cu content) ?ũuac * 
Metal: 


Métal lc s eerie do- 


Iron and steel: 

Iron ore and concentrate: 
Gross weight thousand tons 
Iron contentln!k -- do- 


FerroalloyhTss 
Steel ingots and castings 


Lead: 

Mine output, metal content 

Metal 4. ð A eas m 
Manganese ore and concentrate: 

Gross weight 

Metal conte“n ccc 
Molybdenum, mine output, metal content 
Selenium metal, refined kilograms. — 
Silver: 

Mipe output, metal content 

thousand troy ounces_ _ 


thousand tons. .. 


Tellurium metall! kilograms_ _ 
Tin, mine output, metal contentt 
Tungsten, mine output, metal content 
Zinc: 
Mine output, metal content 
Metal 


Bar ite jn A EL E 


Diatomite -—-—-———------------—-—-——-—— 


Graphite J 


Mi ul ³˙ÜW9?)e—. ͤ K ae ee d d 
Nitrogen: N content of ammonia ~- —-—------—-— 
Siig ar pein crude: Guano 
Salt, all types - - - -- ----------------—- 
Stone, sand and gravel: 
Dimension stone: 
edge ͤͥũͤ ALD RI e 


Dolomite FICHERO RESSORT 


Silica ____________ thousand tons 
Sand and gravel |... do— 
Sulfur: 
Elemental: 
Nattle cedens 


See footnotes at end of table. 


1976 


1168 
1148 
11,042 


1597 
456 


1429 
174 


"228,407 
71,031 


T216,204 
T98 670 


"121,031 


"89,029 
78,121 


71,130 
4,122 


232 
320 


349 


7174,707 
780,610 


"20,734 


"456,069 
"115,037 


359,418 


19,800 


114.535 
719,114 


23,052 
13,231 
1489 
155 
13,547 


1250 


1977 


1819 
504 
1,367 


1644 
516 


380 
182 


1327, 071 
1,311 


7307,425 
187,183 


104,393 
89,315 
3,734 


6,284 
4,064 


244 
*500 


379 


1175, 708 
779,258 


1456 
715.936 


738,812 
122.379 
18,370 
"366 
526 


405,384 
66,949 


"440,944 
11,929 
1362, 798 


731,200 
19,682 


"317,857 


2,461 
730,300 


7,535 
12,764 
72,250 

1174 
13,291 


7109 


1978 


145 
489 
1,257 


611 
611 


350 
169 


366,400 
1,228 


318,900 
182,754 


103,069 


88,182 
3,302 


4,921 
3,199 


244 
*1,800 


374 


182,704 
74,269 


457,500 


1979 


162 
477 
3,222 


527 
527 
424 
190 


400,385 
1,395 


371,385 
230,835 


141,656 
93,269 
3,484 


5,444 
3,622 


265 
1,800 


436 


174,000 
85,706 


1,086 
18,320 


166, 862 


<2, 500 
361.800 


765 


1980" 


1,050 
806 
3,205 


431 
431 


NA 
163 


367,557 
4,665 


321,021 
226,299 


148,890 


120,900 
3,675 


5,730 
3,722 


261 
1, 800 


471 


176,955 
19,939 


485,174 
13,925 
5,500 
309,800 
15,600 
280,000 
*60 
61,700 
456,987 
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Table 1.—Peru: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980 
NONMETALS —Continued 
Sulfur —Continued 
Elemental —Continued 
Byproduct of metallurgy x 16,300 20,000 18,000 *20,000 *20,000 
Sulfuric acid including oleum, gross weight. 41,156 50,983 41,292 45,000 *47,000 
Talc and related materials: 
Tale 5 ...... 8 T1,547 721 231 2,100 €2,700 
Pyrophyllite -—-----------------—- 710,390 10,714 8,678 13,270 *12,000 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black ____________----___---- 2,130 5,698 5,661 3,182 *3,500 
Coal: 
Anthracilttttcqckæ 121,471 r27 847 41,235 45,892 89,471 
Bituminous? ss (3) (3) (3) (3) (°) 
Coke, all types 10,000 10,000 10,000 10,000 10,000 
Gas, natural: 
Gross. million cubic feet 71,597 72,763 68,970 73,118 *61,500 
Marketed _____________--_-_ do... *32,500 €32,900 31,877 21,053 21,000 
Natural gas liquids: mE CE CE 
Natural gasoline and other* 
thousand 42-gallon barrels. — 508 493 521 464 353 
Propanee --2------ do... 79 74 60 47 75 
Butane.. nnn eS do... 7 8 7 9 9 
S es A. ha do____ 594 575 588 520 437 
Petroleum 
Crude ic e i ch See ee  ercel do... 21,936 33,276 55,079 69,952 71,369 


asoline 
Aviation do- (3) (3) e(3 
Motor do- 12, 336 11.981 11,102 13,088 12,810 
Jet fuel 0 ..— : 1,325 1,81 2,657 : 
Kerosine _____________ _ 48 4. 5,017 5,588 6,156 6,741 
Distillate fuel olli! do... 7,110 7,304 9,746 11,949 12,339 
Residual fuel oli do____ 13,194 15,448 14,523 15,462 16,622 
Lubricant Occ 108 63 70 141 85 
Other: 
Liquefied petroleum gas do- 1,091 1,220 1,274 1,237 1. 145 
Asphalt do- 296 246 212 181 181 
Unspecifidd do—— 150 217 jd { 104 159 
Refinery fuel and losses do- 488 505 193 254 
Total 22 ok Sate Se tS a do____ 41,992 43,326 44,399 51,169 53,556 
*Estimated. Preliminary. Revised. NA Not available. 
1Table includes data available through Oct. 12, 1981. 
Revised to zero. 
3Less than 1/2 unit. J 
*Includes hexane. 


Table 2.—Peru: Smelter and refinery production of CENTROMIN 


(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980 grammed 
for 1981 
Refined metals: 
Copper 45,786 55,022 51,897 54,291 54,104 57,430 
Lead eh Se os ee 74,066 19,243 14,255 85,112 81,976 : 
DNC io eres 88 64,382 66,949 62,852 68,196 ; ; 
Silver troy ounces__ 19, 227,701 21,572,344 20, 896,528 "25,488,117 23,970,564 26, 000,000 
Gold. - Ox. 134,679 36, 369 32,220 42,937 455 40,000 
Bismuth _______~________ 456 516 61 49 
Cadmium 174 182 170 90 172 180 
Indium kilograms. _ 3,271 3,734 3,302 3,845 3,610 3,730 
Selenium OS un 8,143 15,936 12,941 18,320 22,908 19,050 
Tellurium do____ 12,306 18,370 15,418 21,233 20,920 21,770 
Metals in blister copper for export: 
Copper content 5,525 1,486 "X 11,340 1.859 a 
Silver content _ _ _ troy ounces. _ T1,231 303,524 qe T292,849 383,555 MN 


See footnotes at end of table. 
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Table 2.—Peru: Smelter and refinery production of CENTROMIN —Continued 


(Metric tons unless otherwise specified) 


Pro- 
Commodity 1976 1977 1978 1979 1980 grammed 
for 1981 
Metals in blister copper for export — 
Continued 
Gold content. troy ounces. _ 2,215 569 nu 1629 981 i 
Subproducts: 
timony, crule 315 528 488 477 427 460 
Antimonial leddde 44 102 9 195 15 x 
Arsenic triox idee 1797 1,405 1,322 11,415 3,475 NA 
Copper sulfat 4,422 5,625 5,271 5,987 6,038 6,800 
Zinc sulfat, 1,823 2,039 1,826 2,003 2,283 1,810 
Sulfuric acid... ___ 47,756 50,983 47,292 53,762 51,802 54,430 


TRevised. NA Not available. 
Source: CENTROMIN Annual Report 1980. 


TRADE 


The Central Reserve Bank preliminary 
statistics on the value of nonfuel mineral 
exports in 1980 indicated a record $1.86 
billion, more than 19% above the $1.56 
billion exported in 1979. Exports were sub- 
ject to erratic and somewhat declining in- 
ternational mineral prices during the sec- 
ond half of 1980. The United States and 
Japan continued to be the major markets 
for Peruvian mineral exports, with silver, 
copper, and lead accounting for the largest 
values in the case of the United States, and 
copper, zinc, iron, and lead for Japan. 

In 1980, mineral exports accounted for 
48% of the total value of exports. Copper 


and silver were the major nonfuel mineral 
foreign exchange earners, together account- 
ing for 72% of the value of nonfuel mineral 
exports. 

In 1980, the value of petroleum exports 
reached $810 million and surpassed that of 
copper. Crude oil exports averaged about 
48,000 barrels per day, compared with 1979 
exports of about 52,000 barrels per day and 
1978 exports of 29,300 barrels per day. 

Preliminary 1980 mineral exports 
through MINPECO, the state agency in 
charge of marketing all Peruvian minerals, 
are shown in the following tabulation: 


: F.o.b. value 
Quantity (thousands of 
Product (metric tons) pice U.S. dollars) 3 
1979 1980 1979 1980 
Refined copper cathode 175,928 180,054 2 330,196 384,163 16 
Refined copper bars 31,511 6,642 -15 57,873 56,407 -3 
Refined copper rodls 5,549 3,202 -42 10,429 7,054 -82 
Blister copper! _____________ 1139,578 1126,985 -9 248,830 214,317 10 
Copper concentrates __________ 1113,441 169,811 -88 54,313 36,687 -82 
Copper cement 11,675 aad e 2,157 : Heb 
Total copper XX XX XX 703,798 758,628 | 8 
Refined lead- _ 86,037 74,227 -14 96,156 65,503 -82 
Lead concentrates |... . 1139,409 1152,998 10 234,105 316,711 35 
Lead carbonate mee 12.822 E a 1,211 en 
Total lead _-_____~_~____ __ XX XX XX 330,261 383,425 16 


See footnotes at end of table. 
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: F.o.b. value 
Quantity (thousands of 
Product eee E U.S. dollars) phus 
1979 1980 1979 1980 
Refined silver 740 485 -34 222,334 312,150 40 
Refined zine 56,697 37,532 -34 38,235 26,721 -30 
Zinc concentrates___________-_ 1664,611 1755,042 14 121,207 146,502 21 
Othertr vv 125,045 160,084 140 14,116 39,437 179 
Total zine a. XX XX XX 173,558 212,660 23 
Crude antieo/ 102 l it on 204 -— -— 
Refined bismuth ___________ _ 371 554 49 2,047 2,751 34 
Refined cadmium- - ---------- 210 179 -15 1,173 950 -19 
Indi. 4 3 -25 1,608 1,652 3 
Selenium 12 3 -75 333 59 -82 
Tellurium ---------------- 12 -58 505 -59 
Arsenic triox ide 1.519 351 -17 635 178 -72 
Tin concentrates 12,355 12,214 -6 18,984 18,741 -1 
Molybdenum concentrates 12,131 12.995 41 52,953 28,909 ~45 
Tungsten concentrates _______-— 11,131 1996 -12 10,832 10,149 -6 
Antimony ores 1738 1378 -49 729 494 -32 
Total various products. |... XX XX XX 90,003 64,089 -29 
Peng ese ide 25,529,994 25, 500, 328 -0.5 85,130 94,796 11.4 
Grand total! XX XX XX 1,605,084 1,825,748 13.7 
XX Not applicable. 
1Dry metric tons. 
2Dry long tons. 
Table 3.—Peru: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 
Destinations, 1979 
Commodit 1978 1979 ; 
M pies Other (principal) 
METALS 
Antimony: 
Ore and concentrate, metal content. 796 738 ee Belgium 1 5 France 127; West Ger- 
many 
Metal including alloys, all forms 386 102 102 
Arsenic trioxide, pentoxide, acid 29 1,519 450 Chile 1,019. 
Bismuth metal including alloys, all forms 105 373 220 United Kingdom 75; U.S.S.R. 50. 
Cadmium metal including alloys, 
Mosis lll 8 198 210 141 Netherlands 38; Brazil 28. 
p 
Gre and concentrate, metal content 195,738 115,116 2,781 Japan 75,320; Spain 19,798. 
Metal including alloys: 
i es yt a Aen 141 - 
Unwrought: 
Blister 134,592 139,578 28,548 920.7970 31 tet China, mainland 
m 24,940. 
Other 163,932 207,439 28,926 Brazil 36, E Japan 32,474; Italy 
Semimanufactures 10,273 5,549 ed Colombia 1,682; El Salvador 1,650; 
Costa Rica 1,350 
Indium metal including alloys, all forms.. 4 4 3 Japan 1. 
Iron and steel: Ore and concentrate ex- 
cluding roasted pyrite, ross weight 
ousand tons. _ 4,694 5,619 498 Japan 2,408; Republic of Korea 1,270. 
Ore and concentrate, metal content. 147,262 139,409 45,236 sapon 3 Mexico 30,970; Belgium 
Metal including alloys, unwrought _ _ 91,506 86,037 29, 187 Italy 22.359; China, mainland 10,494; 


Republic of Korea 7,148. 
Molybdenum ore and concentrate, metal 


content __________________ 1,118 2,131 372 uos OST many de 1,000; United King- 
om 
Selenium metal including alloys, all 
Orme (n eec % ¾ . a e e Et ir 11 12 aS Brazil 9. 
Silver metal including alloys, unwrought 
thousand troy ounces. _ 22,538 23,192 14211 Japan 3, i ieee 2,411; East Ger- 
many 1, 


See footnotes at end of table. 
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Table 3.—Peru: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS —Continued 
Tellurium metal including alloys, all 
forrmꝛmnd ~~. ~~~ ~___- 13 
Tin ore and concentrate, metal content 1,786 
Tungsten ore and concentrate, metal con- 
I!!! 8 1.024 
Zinc: 
Ore and concentrate, metal content. 704,828 
Metal including alloys, unwrought _ . 64,935 


VThis table should not be taken as a complete presentation of Peru's mineral ex 


Destinations, 1979 


1979 United 


States Other (principal) 

12 1 West germany a Netherlands 3. 
2,355 263 Mexico 1,474; West Germany 608. 
1,131 597 Japan 348; West Germany 91. 

664,611 47,304 Japan 183,498; France 105,314; 
lgium 87,155. 
56,697 12,321 Brazil 15,726; Colombia 9,008. 


rts. Peru’s official trade statistics for 


1978 and 1979 are not available; the source of the data presented in this table was “Metales y Minerales Peruanos para el 


Mundo,” Officina de Planificacion y Estadistica. 


COMMODITY REVIEW 


METALS 


Copper.—The following tabulation shows 


Southern Peru Copper Corp.: 


Toquepala Mine e ce oe aes 
I Lu eee 


Minas Aguila, S.A _.________.____-~_________- 
Cía. Minera Pativilca, S.A AKA 
Northern Peru Mining Corr 
Cía. Minera Condoroma, S.A AAA 
Cia. Mineral del Madrigal —-—-—------------------ 
Minas de Cobre de Chapi, S.A ~- ------------------ 


Total 1980 copper production decreased 
about 8% from 1979, mainly resulting from 
a 28-day strike at SPCC’s Cuajone Mine and 
a 33-day strike at the concentrator. The 
Toquepala Mine lost 18 days of production 
owing to strike activity. SPCC was negotiat- 
ing with the Government relative to a $220 
million expansion program. Plans included 
a $150 million investment at Toquepala to 
increase ore reserves and to expand concen- 
trator production from 110,000 to about 
145,000 tons per year, and a $70 million 
investment at the Cuajone Mine operation 
to increase the capacity of the concentrator 
to accommodate a lower grade ore and, 
therefore, enable the plant to maintain 


the principal producers of copper ores and 
concentrates, in metric tons of copper: 


Percent 

1979 1980 change 
3 107,552 108,491 1 
. 183,521 150,829 -18 
„ 27,669 26,978 -3 
5 33,100 33,279 0.5 
„5 5,410 6,900 28 
33 4.920 4,600 -7 
3 ĩ 3,095 3,515 14 
F 3.585 3.250 -9 
5 2,595 2,945 13 
3 2,300 2,360 3 

present copper output. 


CENTROMIN, the third largest copper 
producer, completed the basic engineering 
study for modernizing the copper refinery 
at La Oroya. Work is to begin during the 
last half of 1981 with completion expected 
to take 4 years in order to maintain the 
plant in an operating status during con- 
struction. At the Cobriza Mine, infra- 
structural and development work was ini- 
tiated for expansion and a new concentra- 
tor. It was estimated that construction 
would be concluded by mid-1982. 

A CENTROMIN subsidiary, Cia. Minera 
Los Montes S.A., received loans to begin 
construction on the $13.7 million Monterro- 
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sas copper mine and concentrator to be 
located in Ica Department. Initial output is 
scheduled for 1982. Capacity production was 
set at about 17,000 tons per year of copper 
concentrate averaging 25% copper, and 70 
tons per year of molybdenum concentrate 
averaging 53% molybdenum. Ore reserves 
at Monterrosas were estimated at 1 million 
tons grading 8% copper. 

CENTROMIN awarded a feasibility study 
contract on the Toromocho polymetallic 
deposit located in Morococha district, about 
142 kilometers east of Lima. Studies were 
first initiated on this deposit in 1963. The 
present study has a completion date of late 
1981 and includes the possibility of a sepa- 
rate mining and metallurgical complex. Un- 
der consideration are an opencast mine and 
crusher, transport to a 32,000-ton-per-day 
flotation concentrator, and a dump leaching 
area for metal recovery from marginal ore. 
Later stages of development could locate a 
metallurgical complex in the Pucara Valley 
east of the Toromocho concentrator. The 
metallurgical complex envisioned consists 
of a smelter and refinery to produce 83,000 
tons per year of refined copper, molybde- 
num and tungsten separation plants, an 
anode slimes plant to recover silver and 
other metals, and a sulfuric acid plant. 
Another possible addition to the metallurgi- 
cal complex would be the incorporation of a 
180,000-ton-per-year lead smelter to accom- 
modate concentrates from other mines in 
the area. The metals of economic interest 
contained in the Toromocho ore deposit 
were described as follows, calculated on 
proven ore reserves of 354 million tons 
averaging 0.75% copper and using a cutoff 
grade of 0.5% copper: 


Average Estimated 
Metal grade, metal 
percent content 
Copper metric tons. . 0.75 2,655,000 
CCC do- 031 109,700 
Zinnen 8 do... .145 513,300 
Silver ounces _ 12711 95,970,000 
C do_ _ _ .00007 24,780 
Molybdenum . . metric tons .013 46,000 
Bismut do- 005 17,700 
Tungsten do. ___ .024 85,000 
Arseni do... .045 159,300 
Antimony y do... 0082 ,300 


1Troy ounces per metric ton. 


Using a cutoff grade of 0.4% copper, 
Toromocho ore reserves were estimated at 
500 million tons. In addition, 530 million 
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tons of leachable ore has been identified 
where the average grade is 0.39% copper 
with a 0.2% cutoff. 

The magnitude of the Toromocho project 
was believed to be beyond the resources 
available to CENTROMIN and that one or 
more private Peruvian or foreign partners 
would be required to realize the project. 

MINERO PERU, the second largest cop- 
per producer, continued to operate the Cer- 
ro Verde Mine and Ilo copper refinery with 
no significant changes during 1980. Poten- 
tial investors have been contacted for the 
first phase of expansion at the Cerro Verde 
Stage II deposit, but negotiations were not 
held during 1980. Cerro Verde is a wholly 
MINERO PERU operation, and the compa- 
ny must decide whether this second stage 
should be independent of the first stage or 
whether a new company should be formed, 
perhaps using the “Tintaya model" to take 
over the operations of both stages. 

The magnitude of the Cerro Verde Stage 
II project will probably require a three- 
phase development program. Under the 
proposed first phase of Stage II, copper 
production would be increased to 20,000 
tons per day of ore yielding 200,000 tons per 
year of 28% to 30% copper concentrate 
containing about 50,000 tons per year of 
copper. The first phase of the second stage 
plan was given a cost estimate of $290 
million. The project ultimately involves the 
development of about 1.2 billion tons of 
copper sulfide, averaging 0.65% copper, un- 
derlying the 61 million tons of oxide ores 
which have been under production since 
1977. 

MINERO PERU’s first priority, however, 
has been the development of the Tintaya 
copper deposit located in the Province of 
Espinar in southern Peru. In March 1980, 
the Government established the Empresa 
Estatal Minera Asociada Tintaya S.A. (EM- 
ATINSA) to develop this deposit. The new 
company is owned by three Government 
agencies: MINERO PERU (45%), CEN- 
TROMIN (45%), and the Financial Develop- 
ment Corp. (COFIDE) (10%). Initial capital- 
ization was $100 million. A Canadian com- 
pany, Nenninger and Chennevert, was 
awarded the contract to undertake project 
management and provide technical assis- 
tance. 

In accordance with Government policy, 
projects such as Tintaya should be self- 


THE MINERAL INDUSTRY OF PERU 


financed with private national and foreign 
capital to reduce Peru’s risk and financial 
obligation. EMATINSA has held negotia- 
tions with several foreign companies in- 
terested in the project. Equity would be 
divided between MINERO PERU (mini- 
mum of 25%), Peruvian investors (30%), 
and foreign investors (40% to 45%). Any 
remaining equity would be covered by the 
International Finance Corp. with the provi- 
sion that these shares will eventually be 
sold preferentially to Peruvian investors. 
Total cost of the project has been estimated 
at almost $300 million. EMATINSA has 
negotiated a $250 million loan from Cana- 
da's Export Development Corp. and a bank- 


ing group. 

EMATINSA has initiated infrastructual 
and development work and tentatively 
planned that the operation will be onstream 
by 1984 at a projected mining rate of 8,000 
tons per day, yielding 160,000 tons per year 
of 3396 copper concentrate. Ore reserves at 
Tintaya have been placed at 10 million tons 
of oxides containing an average of 2.296 
copper, and 41 million tons of sulfide aver- 
aging 2% copper. The mine life has been 
estimated at between 16 and 25 years, 
depending on the rate of extraction. 

Empresa Minera Especial Asociada Anta- 
mina S.R.L, owned by MINERO PERU 
(5196) and the Romanian state mining agen- 
cy Geomin (49%), has rejected a third feasi- 
bility study but agreed to modify the origi- 
nal plans to reduce costs. Changes included 
a shift from a 20,000-ton-per-day operation 
costing $530 million to a two-stage plant of 
10,000 tons per day, costing $326 million for 
the first stage. Financing was not secured 
during 1980, and some organizational 
changes could be advanced that would mod- 
ify the company structure. The Antamina 
copper-zinc deposit, located in the Province 
of Huari, Department of Ancash, some 50 
miles east of Huarás, has proven ore re- 
serves of about 166 million tons containing 
1.3% copper, 1.1% zinc, 0.04% molybde- 
num, and 0.48 ounce of silver per ton. 

MINERO PERÜ's copper refinery, lo- 
cated 3 miles from both the Port of Ilo and 
SPCC's smelter, was scheduled for expan- 
sion. The company was evaluating several 
proposals for increasing capacity from 
150,000 tons per year to 225,000 tons per 
year. Production from this refinery declined 
slightly in 1980 owing to a decrease in the 
supply of blister copper from SPCC's 
smelter. 
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A severe drought in northern Peru seri- 
ously affected operations at Minas Aguila 
S. A. s new copper mine in the Province of 
Sihuas, Department of Ancash. The mine 
operated at one-half of its planned 60,000- 
ton-per-year production but was still the 
largest copper producer in the medium 
sector. In order to avoid similar water 
problems in the future, the company ex- 
tended its water canal by 12 kilometers into 
the lakes of the Cordillera Blanca. 

The 150,000-ton-per-year flash smelter 
planned for construction at Chimbote by 
Fundiciones del Norte, S.A., has been tem- 
porarily postponed pending a favorable de- 
cision from COFIDE on financing arrange- 
ments. The $15 million smelter was planned 
to accommodate production from the Aguila 
Mine and from other private mines in the 
area. 

Amax Exploration, Inc., has been con- 
ducting exploration studies at the Pashpap 
copper-molybdenum deposit located 380 kil- 
ometers north of Lima in the Department of 
Ancash. This deposit was formerly owned 
by Homestake Mining Co. By the end of 
1980, drilling had indicated 60 million tons 
of ore containing 0.8% copper and 0.053% 
molybdenum. Amax planned to reevaluate 
data so far gathered on Pashpap and also 
identify additional areas of mineralization 
that would justify development. 

Gold.—The largest gold production con- 
tinued to come from placer mining in the 
southeastern jungle region, with Puerto 
Maldonado, Department of Madre de Dios, 
as the center of activity. Mining in this area 
has been primarily by individual miners 
using elementary methods, although there 
are a few medium-sized operations owned 
by Peruvian and foreign interests that em- 
ploy more sophisticated mining techniques. 
In 1980, gold production from the Madre de 
Dios area, in ounces, was as follows: 


Puerto Maldonado 15,487 
Laber into 12,974 
Huaypetue _________________ 7,315 
, ee Sel 4,984 
Colorado 3,455 


CENTROMIN has two gold concessions of 
15,000 hectares each, located on the Madre 
de Dios and Inambari Rivers, 80 and 110 
kilometers, respectively, west of Puerto 
Maldonado. CENTROMIN has done explor- 
atory drilling in the Bijahual area where 
auriferous gravel layers have reportedly 
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averaged 0.0096 ounce per cubic meter. 
Information gathered so far indicates the 
existence of widely distributed auriferous 
gravels that have a thickness of 50 meters 
overlying the bedrock. A pilot plant has 
been purchased to treat the gravel at a rate 
of 12 cubic meters per hour. It was expected 
to be located on the Madre de Dios River 
concession to enhance gold recovery and 
also to extract other minerals such as tita- 
nium, zircon, tin, and magnetite. CEN- 
TROMÍN may join with an interested for- 
eign company to develop this prospect. 
MINERO PERU conducted preliminary 
studies on its San Antonio de Poto conces- 
sion in the Department of Puno. The compa- 
ny obtained credit financing to install 
equipment to treat 1,500 cubic meters of 
gravel per day to produce about 4,730 
ounces of gold annually. During 1980, the 
concession produced 155 ounces of gold 
using incomplete equipment. Several for- 
eign and national companies have express- 
ed an interest to participate in this project 
and MINERO PERU was expected to render 
a decision in 1981 regarding possible part- 
ners. 
In the northern jungle, important placer 
gold areas are Santa María del Nieva, 
Bagua, and Saramiriza. Several northern 
mining groups were also milling from gold 
vein deposits. Cía. Minera Poderosa was 
developing the La Lima deposit, located in 
the Province of Pataz, Department of La 
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Libertad. Here, a 200-ton-per-day mill was 
installed to treat ore grading 0.29 ounce of 
gold per ton. The mine was expected to 
become operational in 1982. In the southern: 
coastal region the largest gold producers 
were Minas Ocona S.A., Oro Arequipa S.A., 
Explotora S.A., and Santa Clarita S.A., all 
new companies with the exception of Ocofia. 
The increased market value of gold con- 
tinued to lure miners and investors to Peru. 
In 1980, the average price of gold was over 
$612 per ounce as opposed to the average 
$306 per ounce received in 1979. 
Recoverable gold production by sources is 
shown, in ounces, in the following table: 


Percent 

1979P 1980P change 

In ores and concentrates _ 15,143 11,028 -21 

In blister 13,921 12,957 -7 

find 42,857 45,043 5 

In placer gravels! !! 69,735 79,862 15 

rr et man c 141,656 148,890 5 
PPreliminary 


1 As reported by Banco Minero del Peru, Memoria 1980. 


The Banco Minero purchased 73,754 
ounces of gold in 1980, a 1396 increase over 
the 65,266 ounces purchased in 1979. The 
bank exported 64,591 ounces of gold in 1980, 
mainly to the United States. 

The principal producers of gold in ores 
and concentrates are shown in table 4. 


Table 4.—Peru: Principal producers of gold in ores and concentrates 


Minas Ocon 
CENTROMIN 


Cía. Minera Castrovirreyna S.A -—--------------—- 


Minas de Arcata S.A 


Cia. Minera Milpos, S.A ——-------------------—- 
Cía. Minera Atacocha S.A Kili 
Cia. Minera Millotingo S.A - - ----------------———- 
Northern Peru Mining Co ------------------——- 


Iron Ore.—State-owned HIERRO PERÚ 
and the West German company, Klöckner- 
Humboldt-Deutz Aktiengesellschaft signed 
an agreement for a prefeasibility study on 
the recovery of copper, nickel, and cobalt 
from tailings of the San Nicolás plant. The 
study was to include the installation of a 
sulfuric acid plant. HIERRO PERÚ wants 
to diversify its production rather than rely 
solely on iron ore, which has suffered from 
a depressed market for several years. 
HIERRO PERÜ's 1979-80 production, by 


1979 1980 


(ounces) (ounces) change 

333 ee yn ees 13,447 11,402 -15 
FFF 8,084 982 -26 
FFC 6,401 5,725 -11 
genes etre ees eee 4,282 4,791 +13 
FF 3,957 4,218 +7 
5 3,892 ,854 -] 
ae ene a RUPTA 2,931 8,151 +8 
JJ 2,952 „776 


categories, is shown in the following table, 


in thousand metric tons: 

Pro- 
Production 1979 1980 jected 

1981 
FEC ( 1.784 1,564 2,235 
High-grade sinter feed _____ _ 1,953 2,800 3,048 
Pellet feed in slurry form 530 265 ees 
Pellet feed in cake form 1,177 1,076 1,422 
Total. —26 et 5,444 5,705 6,705 
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Iron exports in 1980 amounted to 
5,086,500 tons, of which Japan purchased 
44% and Korea, 31%. Smaller shipments 
were sent to Romania, Yugoslavia, the 
United States, Argentina, and  Czech- 
oslovakia. 

Lead and Zinc.—CENTROMIN remained 
Peru’s largest lead and zinc producer by a 
wide margin. Improved metal recovery of 
the concentrates were obtained at its Cerro 
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de Pasco and Morococha units. Lower pro- 
duction from the medium mining sector 
reduced the overall positive effects of gains 
made by CENTROMIN and some privately 
held companies, as shown in table 5. Labor 
problems and an emphasis on silver recov- 
ery on the part of several companies were 
responsible for decreases in production from 
the private sector. 


Table 5.—Peru: Mine output of principal lead and zinc producers 


(Metric tons of metal content) 
Lead Zinc 

Percent Percent 

1979 1980 change 1979 1980 change 
CENTROMIN__________________________-_- 72,943 75,707 4 203,802 203,620 T 
Cía. Minera San Ignacio de Moroco cha NA NA -. 22,960 34, 620 5 
Cia. Minerales Santander, Ie NA NA .. 20,365 23, 420 15 
Cia. Minera Milpo, S. 10,505 11,430 9 1.540 21,750 10 
Cía. Minera Santa Luis 8,620 7,327 -15 22,355 16,770 -25 
Cía. Minera Atacocha S.A Ai. 14,005 13,589 -3 17,150 237 1 
Volcan Compañia Minera, SA... NA NA n 975 13, 750 -34 
Minas de Gran Bretafa_____________________ - NA NA 2 10, 820 12,445 15 
Cia. Minera del Madrigal 5,185 6,274 21 10,050 2,060 20 
Cía. Minera Huaron, S. AAA 7,595 6,830 -10 NA NA OM 
Cia. Minera Raura, S.A Ai 11,998 9,179 -24 11,720 12,511 7 
Cía. Minera Alianza S.A Ai 7,870 7,634 -3 NA d 
de Minas Buenaventura, S.A AA 3,856 5,314 38 3,735 4,136 11 


NA Not available. 


Cia. Minera Milpo, S.A. benefited from 
the increased ore treating capacity comple- 
ted in mid-1979. Mine efficiency was also 
increased to accommodate the new concen- 
trator, which has improved metal recovery 
and the fine metal content of the concen- 
trates. The company continued work on 
infrastructural projects. Milpo has a 71% 
interest in Cia. Promotora de Negocios 
Mineros “Perú” S.A., which has had encour- 
aging results from exploration at the Coll- 
adre polymetallic prospect in Cajamarca. 
Milpo acquired a 65% interest in the 
Japanese-owned Cía. Minera Hilarion S.A. 
An aggressive exploration program has 
been planned for this lead-zinc-silver depos- 
it located in Huallanca, Department of 
Huánuco, where ore reserves are estimated 
at 9 million tons, grading 3% lead, 7% zinc, 
and 2.5 ounces of silver per ton. 

MINERO PERU’s Cajamarquilla zinc re- 
finery was expected to initiate operations in 
March 1981. The 101,500-ton-per-year plant 
is expected to produce about 54,000 tons of 
high-grade zinc in 1981 and will require at 
least 200,000 tons of concentrate per year 
for full capacity production. The bulk of the 
concentrate will come from small- and 
medium-sized operators in the central re- 
gion as well as from CENTROMÍN, whose 


La Oroya refinery can produce about 75,000 
tons of zinc per year. In addition to zinc, the 
new Cajamarquilla refinery should produce 
about 350 tons of refined cadmiufn, 1,650 
tons of copper cement, 14,900 tons of lead- 
silver residues, and 176,000 tons of sulfuric 
acid per year. This latter product has 
caused some negative public reaction be- 
cause of environmental dangers resulting 
from transport of sulfuric acid to end users. 
MINERO PERU expects to ship about 
110,000 tons per year to its Cerro Verde 
Mine operation in southern Peru, using 
truck transport as far as Pisco, where it 
would then go by sea to the Port of Matara- 
ni. Sulfuric acid production is also expected 
to be sold to other mining companies and 
the export market. 

Manganese.—Peru has not reported man- 
ganese production since the closure of the 
Minas de Gran Bretaña operation in 1976. 
In the near future, Cia. de Minas Buenaven- 
tura, S.A., expects to recover manganese 
compounds from its Uchucchacua silver- 
lead mine where a lixiviation plant has 
been planned. Manganese will be recovered 
as manganese dioxide, ferromanganese, and 
manganese sulfate. The company antici- 
pated it may take 3 years to complete the 
metallurgical studies involved. The new 
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plant is also expected to enhance silver 
recovery to about 90%. 

Molybdenum.—In mid-1980, SPCC com- 
pleted the installation of its new molybde- 
num concentrator at Caujone. The immedi- 
ate visible effect was a doubling of SPCC’s 
molybdenum production to 2,658 tons from 
1,182 tons in 1979. Additional tonnage came 
from small operators such as Cía. Minera 
Turmalina in northern Peru and Cía. Min- 
era San Diego in the Department of Ap- 
urímac, southeast of Lima. Development 
work planned for 1981 at the San Diego 
Mine could halve its output that year. 

Taminsa, S.A., was exploring the Aries 
molybdenum deposit located in the District 
of Chacas, Province of Huari, Department 
of Ancash. Preliminary work indicated that 
ore reserves could amount to 220 million 
tons containing 0.4% to 0.5% molybdenite 
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and some tungsten. A foreign partner may 
join Taminsa to develop this property, 
which was estimated to require about 
$7 million for preliminary development 
studies. 

In northern Peru, another potentially 
large deposit containing molybdenum along 
with copper and silver was under study by a 
Hochschild Group company, Mina de Tam- 
boras, S.A. Reserves were estimated at 100 
million tons of ore averaging about 0.16% 
molybdenite and 20 million tons of combin- 
ed molybdenum-copper-silver ore. 

Silver.—A lower silver content in CEN- 
TROMIN’s copper and lead concentrates 
and labor problems at the La Oroya metal- 
lurgical complex reduced the production of 
silver. This reduction was balanced by a 
generally increased output from the medi- 
um mining section, as shown in table 6. 


Table 6.—Peru: Principal producers of silver in ores and concentrates 
(Recoverable content in thousands of ounces) 


Company 


CENTROMIN_____________________________ 
Cia. de Minas 5 NA MS. eg tie 


Minas de Arca 


Cia. Minera Huaron, S.A 
Cia. Minera Castrovirre 
Northern Peru Mining 
Corp. Minera Castrovirre 
Cia. Minera a oma S 
Cía. Minera Mi 

Cía. Minera Atacocha, 


Cía. de Minas Buenaventura, S.A., re- 
mained the largest private producer of sil- 
ver from its four units: Julcani and Huacho- 
colpa in the Department of Huancavelica; 
Orcopampa in Arequipa; and Uchucchacua, 
located 120 kilometers northeast of Lima. 
Buenaventura also has an interest in Cía. 
Minera Colquirrumi (52.5%), Cía. Minera 
Condesa (92.4%), and Sociedad Minera El 
Brocal, S.A. (11%), and Cía. Minera Toachi 
S.A. (33%). 

The Hochschild Group, an international 
enterprise, has long been an active partici- 
pant in Peruvian mining. The group mines 
silver from Minas de Arcata, Cía. Minera 
Pativilca, Cía. Minera Condoroma, Cía. 
Minera Caylloma, and Cía. Minera Locum- 
ba. An aggressive exploration program has 
been initiated for expanding activities, pref- 
erably with Peruvian capital participation. 

Hochschild’s Arcata Mine is under an 
expansion program to increase milling ca- 
pacity to 600 tons per day along with the 


Cia. Minera Alianza, SJ“ 8 
Cia. Minera Milpo, S.aca kk 


— —— a a —— — — — — u —ᷣ —̃ — —— —— oe 
— — a u a — a — — — — a — m — — — P — 
— = a I ll av qm ue am o e a — 


AIEO SA Lr ͤ AA 
S.A 


1979 1980 m 
3 10,465 10,235 -2 
* 3,499 3,498 ZI 
tees te 1.807 1.990 10 
5 1.580 1.762 12 
e 1.643 1.740 6 
. 1.545 1.533 -0.8 
777. 1.382 1,398 1 
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construction of a 3.8-megawatt hydroelec- 
tric plant. At the San Cristóbal Mine, own- 
ed by Cía. Minera Caylloma and located in 
the Department of Arequipa, expansion is 
planned to increase capacity from 300 to 500 
tons per day. Reserves have been estimated 
at over 4 million tons averaging 8 ounces of 
silver and 0.016 ounce of gold per ton. 

Colquiminas, S.A., which operates the 
silver-lead-zinc Cacachara Mine between 
Tacna and Puno in the District of Santa 
Rosa, Department of -Puno, produced 
380,000 ounces of silver in 1980. Reserves . 
have been estimated at 1 million tons aver- 
aging 12 ounces of silver per ton. The 
company has been exploring lower levels of 
this underground mine in an attempt to 
increase reserves. 

The Salpo Mine, located near Quiruvilca 
in the Department of La Libertad and 
owned by the Arias Group, was reactivated. 
A new 200-ton-per-day plant was under 
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construction to service the Salpo Mine and 
the new Urumalqui Mine when it starts 
production in 1982. Urumalqui is located 
about 15 kilometers east of the Salpo Mine. 

The Farall6n Mine, owned by Unidad 
Minera (Arias Group) opened in 1980. Pro- 
duction was about 180 tons of concentrates 
per month, averaging 26 ounces of silver per 
ton. A new mill is planned to increase 
capacity from 80 to 180 tons per day. Im- 
provements toward the recovery of concen- 
trates are also planned. 

Cía. Minera Los Andes, S.A., reopened the 
Sucuitambo Mine, formerly owned by the 
Hochschild Group and shut down in 1962. 
The Sucuitambo operation consists of two 
units, the Nora and the Maria. A 120-ton- 
per-day mill has been installed. The ore 
averages 8 to 10 ounces of silver per ton 
with traces of gold. In 1980, the mine 
produced 36,000 ounces of silver, but pro- 
duction is expected to increase to 120,000 
ounces in 198]. 

Tungsten.—In 1980, production from the 
-` Pasto Bueno Mine of Fermin Malaga San- 
tolalla e Hijos Negoc. Minera rose above 
that of CENTROMIN’s San Cristóbal Mine, 
which continued its downward trend. Pasto 
Bueno is located in the District of Pampas, 
Department of Ancash, and has been in 
operation since 1910. New exploration, high 
ore grades, plant expansion, the installation 
of more modern equipment, and a worker 
incentive program contributed to the com- 
pany's 5496 increase in production over that 
of 1979 and made it Peru's largest tungsten 
producer in 1980. Reserves were believed to 
be sufficient for about 20 years of operation. 

Minera Regina, S.A., the third largest 
tungsten producer, also increased produc- 
tion during 1980. Its concentrate production 
was almost equal to CENTROMÍN's, al- 
though the WO; content was lower than 
CENTROMÍN's. 

Production by company in 1979 and 1980 
was as follows, in metric tons of WO, 
content: 


Percent 

Company 1979 1980 change 

Malaga Santolallaa 192 296 +54 
MIN ___________ 403 209 -48 

Minera Regina, S. A 102 145 +42 
Small producers 58 50 ~14 
Total... ese i 755 700 -7 
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Barite.—Through a loan of $1.5 million 
from NL Industries Inc.’s Baroid Div., Cesi- 
bar, S.A., opened a new barite mine in 1980. 
The mine, the Santa Cesilia, is located near 
the Graciela Mine in Huarochiri Province 
east of Lima. Graciela is owned by Baroid’s 
subsidiary company, Perubar, S.A., and was 
Peru’s major barite producer. 

Cement.—The Government reached a fi- 
nancial settlement with Cemento Andino, 
S.A., over its expropriation of 49% of the 
500,000-ton-per-year cement plant at Tar- 
ma. The Government was also expected to 
increase its interest to 49% in the 1-million- 
ton-per-year Cementos Norte Pacasmayo, 
S.A., plant. At Cemento Yura, S.A.’s plant 
in Arequipa, a 1,000-ton-per-day dry process 
kiln was added with startup scheduled for 
1980. 

Phosphate.—A new company, Empresa 
Promotora Bayévar (PROBA YOVAR), own- 
ed by MINERO PERU (70%) and two other 
state agencies, COFIDE and the Empresa 
Nacional de Comercialización de Insumos, 
was created in 1980 to study the develop- 
ment of the Bayóvar phosphate deposits in 
northern Peru. In July, the company receiv- 
ed a $7.5 million loan from the World Bank 
to further study the technology and eco- 
nomic viability of exploiting the deposit, 
which has ore reserves of 600 million tons 
and potential resources of up to 10 billion 
tons. A pilot plant has been constructed as 
part of the study. The study is also expected 
to include a determination of whether ura- 
nium can be economically extracted from 
the phosphoric acid. Another study will 
determine the extent of potash reserves 
near Bayóvar, which have tentatively been 
estimated at 8.3 million tons of potassium 
chloride. 

The 1980 production of phosphoric rock 
decreased at the Bayóvar concentrator be- 
cause of a 33% decrease in employee work- 
ing hours. Personnel were diverted to stor- 


age yard construction work and also to 
work for PROBAYOVAR. 


MINERAL FUELS 


Coal.—MINERO PERU was considering 
new plans for the development of the Alto 
Chicama coal deposit. Three alternative 
plans were proposed using production levels 
of 1, 2, or 3 million tons per year. The 
proposals included the possibility of pro- 
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ducing coal for export. The need for market 
studies added to the factors responsible for 
delaying the implementation of the project. 

At the Jatunhuasi coal deposit, located 45 
kilometers northeast of Huancayo, CEN- 
TROMÍN has identified 80,000 tons of prov- 
en and probable semi-bituminous coking 
reserves, and inferred reserves of 10 million 
to 15 million tons. Exploration was to con- 
tinue in an attempt to locate proven re- 
serves of between 750,000 tons and 1 million 
tons. CENTROMÍN requested a credit from 
the United Nations Rotary Fund to finance 
the exploration and feasibility study. It was 
reported that CENTROMÍN planned to 
open up one of the three coal layers so far 
identified. 

Petroleum and Natural Gas.—In July 
1980, the Government concluded contract 
renegotiations with Occidental Petroleum 
Corp. and Belco Petroleum Corp. in accord- 
ance with the December 1979 guidelines 
governing oil contracts with foreign con- 
tractors. 

Under the Occidental contract, PETRO- 
PERU will be the supervisor, title-holder, 
and owner of all the production in the 
contract area. Occidental will receive in 
kind a share of production as compensation 
for its services. This share will be based on 
the daily volume and can range from 42% 
to 50%. The price paid to Occidental for 
crude, which will be sold domestically in 
Peru, will vary according to fluctuations in 
the value of Middle Eastern crudes, while 
the price of crudes sold to PETROPERU for 
their export market will be set at world 
prices. Occidental will receive 50% of the 
total volume of natural gas produced in the 
contract area. In addition, Occidental 
agreed to provide training for PETRO- 
PERU’s personnel and to pay PETROPERU 
annually the sum of 1.9 billion soles (about 
$5 million) for a period of 20 years in order 
to help the state company in its develop- 
ment of the oil industry. 

The new Belco contract provided them 
with 50% of the total oil produced in the 
contract area, Block Z-2A. Out of this pro- 
duction share, the company will be respon- 
sible for the payment of income taxes di- 
rectly to. the Peruvian Government. Other 
terms are similar to those agreed by Occi- 
dental. Belco also signed an agreement for 
the sale of natural gas, whereby Belco will 
receive $1.50 per thousand cubic feet for the 
first 15 million cubic feet per day, escalating 
to $3.00 per thousand cubic feet for deliver- 
ies exceeding 20 million cubic feet per day. 
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Contract terms for the currently non- 
producing Block Z-1A area are similar to 
those for Block Z-2A, and the Belco Group 
will share equally with PETROPERU in 
case there is any production in the future. 
In 1980, Tenneco Oil Co. and Champlin 
Petroleum Co. withdrew their association 
with Block Z-2A, leaving Belco as the opera- 
tor holding 75% and Union Oil Co. with 
25%. 

Similar negotiations were held with the 
Occidental-Bridas Exploraciones y Pro- 
ducción of Argentina Group, and an agree- 
ment was reached that generally conformed 
to the Occidental and Belco contracts. In 
addition, the Occidental-Bridas contract in- 
cluded the agreement to form a new compa- 
ny, Petrolera Latinomericana (PETROLA- 
TINA), to exploit the partnership's recovery 
program in the Talara north coastal block. 
Ownership of PETROLATINA was defined 
as Occidental 49%, Bridas 25%, and PE- 
TROPERU 26%. The Occidental Group be- 
came a service contractor, receiving a fee on 
all petroleum produced instead of sharing 
49% of the increased output resulting from 
the program. The group will pay Peruvian 
income taxes on the fees earned. The fee 
can escalate in line with a formula involv- 
ing Middle Eastern oil prices. However, by 
the end of 1980, no action had been taken to 
form the new company, and the project 
continued as before with Occidental holding 
84% of the equity and Bridas 16%, and 51% 
of production sold to PETROPERU. 

Waterflooding operations began in Au- 
gust 1980 in the Talara area. Occidental 
drilled more than 288 wells in this area 
during 1980. Since the project began in 
1978, Occidental has drilled more than 600 
wells at Talara. During this period, no 
secondary recovery crude has been lifted, 
but new primary output has increased pro- 
duction from 6,000 barrels per day to 17,700 
barrels per day. 

Occidental's northeastern jungle fields 
continued to produce at near the capacities 
of the spur line, the Trans-Andean Pipeline, 
and the river barge fleet. In 1980, 12 jungle 
fields in which Occidental held a 50% inter- 
est produced about 106,000 barrels per day. 
Occidental has drilled a total of 210 wells in 
this area since 1977, and exploration efforts 
in 1980 resulted in extensions to the San 
Jacino and Dorissa Fields. A wildcat was 
also drilled in the Tigre prospect. 

Peru's total estimated 1980 crude oil pro- 
duction, in barrels per day, by company, 
was as follows: 
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Company 1979 1980 
PETROPERU _____________ 51,184 43,960 
Occidental _______________ 106,180 105,885 
lo a -------—-______ 28,329 27,984 
Occidental-Bridas — . 5.957 17,702 
Totaal. 191,650 195,531 


In 1980, a $32.5 million loan was received 
from the World Bank to finance the major 
part of a 3-year program to improve produc- 
tion capabilities of PETROPERU’s jungle 
and northwest coastal operations. Improve- 
ments included the installation of 35 pumps 
in the northern jungle fields, pumping sys- 
tems to reactivate primary production from 
the coastal fields; a study on a secondary 
recovery project for the Brea-Parifias coast- 
al area; seismic surveys; and consult- 
ant services. 

PETROPERÜ opened new areas in the 
jungle for exploration and several agree- 
ments were under negotiation during 1980. 
The first contract basis agreement— 
considered a preliminary step for the later 
signing of an operations contract—was sign- 
ed in October with Royal Dutch/Shell. This 
agreement covered Blocks 38 and 42 in the 
southeastern jungle region in the Alto 
Ucayali and Madre de Dios Basins below 
latitude 7° S. It was reported that Shell has 
planned to initially invest $100 million in 
the project. Final agreement remained de- 
pendent on negotiations regarding produc- 
tion split, taxes, and other matters. 

The Superior Oil Co. and Petrolera Gen- 
eral S.A., a subsidiary of Phoenix Canada 
Oil Co., Ltd., were negotiating for explora- 
tion rights to Block 2, which consists of 
about 2.5 million acres in the northeastern 
jungle south of Occidental’s Block 1-A and 
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east of the Rio Santiago. Final agreements 
with both the Shell and Superior groups 
were expected early in 1981. 

At least 14 other companies have express- 
ed an interest in initiating negotiations 
with PETROPERU for exploration or sec- 
ondary recovery projects. Among those 
mentioned were Husky Oil Co., Mapco, 
Allied Chemical Corp., C and K Petroleum, 
Conoco, Mobile, Gulf, Elf-Aquitaine, Petro- 
leos Brazileira S.A., Cities Service, Sun Oil 
Co., Phillips Petroleum Co., Coastal State, 
Marathon Oil Co., British Petroleum Co., 
and two local companies, Petroinca and 
Petroleos del Norte S.A. | 

The late 1980 changes in the petroleum 
law and the forthcoming implementing reg- 
ulations are expected to influence final 
investment decisions by Shell and other 
interested companies. 

Uranium.—The Instituto Peruano de En- 
ergía Nuclear announced that rich uranium 
deposits were located north of Lake Titicaca 
near the Bolivian frontier. Geological indi- 
cations of uranium were also reported near 
Oxapampa in Pasco Department. 

Decree Law 23112 of 1980 governs invest- 
ment in the mining of radioactive minerals. 
It provides guarantees concerning the re- 
mittance of profits abroad, tax exemptions, 
and stability until the year 2010. Foreign 
participation in the exploration and exploi- 
tation of uranium was indicated as being 
acceptable with the restriction that those 
areas of highest potential are reserved for 
the Government. 


1Physical scientist, Branch of Foreign Data. 
ere necessary, values have been converted from 
Peruvian soles (S) to U.S. dollars at the 1980 average 
exchange rate of S288.13 = US$1.00. 
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The Mineral Industry of the 
Philippines 


By John C. Wu! 


The Philippines economic performance as 
measured by the growth of real gross na- 
tional product (GNP) in 1980 was not so 
remarkable as that of other resource-rich 
Southeast Asian countries, such as Malay- 
sia, and Indonesia. Its 4.7% increase in real 
GNP was considered better than advanced 
industrial nations in the Western World 
affected by world inflation, recession, and a 
series of oil price increases. The country's 
output performance as measured by real 
gross domestic product (GDP) managed to 
advance a modest growth of 5.2% in 1980. 
However, by industry sector, real gross 
value added by mining and quarrying in- 
creased 10.1% in 1980, second only to the 
smallest but fast-growing electricity, gas, 
and water sector, which registered a 16.496 
in real growth. 

In 1980, the mining and quarrying sector 
contributed US$315 million? in 1972 con- 
stant dollars to the countrys GDP of 
US$12,325 million in 1972 constant dollars. 

Despite its relatively small contribution 
to the country's GDP, the mining industry 
remained an important sector of the Philip- 
pines economy. In 1980, the Philippines 
remained 1 of the top 10 world producers of 
copper and gold. Other important metallic 
mineral commodities produced by the coun- 
try were nickel, cobalt, chromium, and sil- 
ver. The industry's output of copper, gold, 
and nickel were among the top 10 foreign 
exchange earners, which have generated a 
substantial amount of foreign exchange 
compensating for the growing import bills 
of crude petroleum and capital goods. The 
mining and quarrying industry was also one 
of the fast-growing sectors among the Phil- 
ippines major industry sectors in terms of 
the real gross-value-added for the past 
years. 


Five major industrial projects related to 
the mining sector were started in 1980. A 
joint venture agreement between the Gov- 
ernment of the Philippines and Reynolds 
Aluminum Co. of the United States was 
signed in February 1980 to build a $460 
million aluminum smelter with an annual 
capacity of 140,000 tons in Misamis Orien- 
tal, on the Island of Mindanao, to be com- 
pleted in 1985. Construction of the Phil- 
ippines first $250 million copper smelter 
Started at Isabel of southern Leyte in Au- 
gust 1980. The owner and operator of the 
smelter chose a Japanese consortium com- 
posed of Marubeni Corp., Sumitomo Corp., 
and C. Itoh & Co., as its major foreign 
partner. The project is expected to be com- 
pleted in 1983 with an initial output of 
138,000 tons per year of refined copper, 
195,000 ounces of gold, 850,000 ounces of 
silver, and other byproducts such as seleni- 
um and sulfuric acid. A joint venture agree- 
ment between the Philippines and West 
German concerns was finally approved by 
the Philippines Board of Investment to start 
a $40.2 million iron ore mining and milling 
project in Antipolo Rizal by yearend 1980. 
The proposed plant would have an annual 
capacity of 1.5 million tons of iron ore 
concentrate for export by 1984. Under the 
Philippines cement industry rationalization 
program, the first of five 1-million-ton-per- 
year, coal-fired cement plants was started 
by Negros Cement Corp. at Basay, Negros 
Oriental, in June 1980, and a $33.3 million 
contract was awarded to Krupp Polysius 
A.G. of the Federal Republic of Germany to 
convert nine oil-fired cement plants to coal 
in the Philippines in November 1980. The 
Philippines has selected Isabel of Leyte 
Island as its first phosphatic fertilizer plant 
site and invitation-to-bid papers were sent 
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to four consortiums in August 1980. The 
estimated $370 million fertilizer project was 
expected to start in the spring of 1981 and 
be completed by February 1983. Upon com- 
pletion of the project, the complex would 
have a sulfuric acid plant, a phosphoric acid 
plant, a granulation plant, and an ammo- 
nium sulfate plant. The planned output 
capacity of phosphatic fertilizer is 350,000 
tons per year. A joint venture agreement 
between the Government of the Philippines 
and Billiton International Metals B.V., a 
wholly owned subsidiary of Royal Dutch/ 
Shell, was signed in September 1980 to 
create an investment firm. The $100 million 
joint venture investment company will be 
involved in various domestic mining proj- 
ects, which include mining of copper, zinc, 
lead, nickel, tin, tungsten, molybdenum, 
chromium, and associated nonferrous met- 
als. Under the agreement, the National 
Development Co. (NDC) would hold 60% 
equity of NDC-Shell Mineral Investment 
Co., and the remaining 40% would be held 
by Billiton B.V.? 

The Philippines has made significant 
progress in coal production as well as in 
exploration. However, the country suffered 
a major setback in 1980 when the output of 
the offshore Nido Oilfield, the country’s 
only active oilfield, northwest of Palawan 
Island, dropped drastically from the peak 
level of 40,000 barrels per day in September 
1979 to 10,000 barrels per day in mid-1980 
and down to 3,500 to 4,500 barrels per day 
by yearend 1980. 

During 1980, the Government of the Phil- 
ippines issued four new laws related to the 
country’s mining sector. On February 19, 
1980, the President of the Philippines issued 
a new decree No. 1677, which states that “in 
case the foreign service contractor or anoth- 
er foreign company holds equity in the local 
mining corporations involved in the service 
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contract, the equity participation including 
the service fee shall in no case exceed 40% 
of the net proceeds of the operations before 
tax. These are among the terms and 
conditions set forth by new regulations for 
the approval of service contracts for the 
exploration, development, exploitation, and 
utilization of mineral resources. On March 
11, 1980, the President issued Executive 
Order No. 581, to reimpose a 496 basic 
export tax and a 40% premium duty (up 
from 10%) on gold, silver, copper ore and 
concentrate, and refractory chromite. But 
the President suspended the order on 
March 27, 1980, until a mutually acceptable 
formula was worked out by the Government 
and industry. On August 1, 1980, Executive 
Order No. 609 was issued by the President. 
The executive order, effective January 1, 
1981, provides the latest modification of the 
Philippines tariff schedule, to be imple- 
mented in up to five stages over the next 5 
years, which will reduce the tariff on many 
imports. The minimum tariff rate in gener- 
al is 10% for producer goods not available 
locally, and 5% for certain critical raw 
materials needed by the country’s various 
manufacturing industries. On September 
18, 1980, a new decree called Batas Pumban- 
sa No. 84 and Presidential Decree 1924, 
were signed by President Marcos. Under 
Batas Pumbansa No. 84, the royalty taxes 
(ad valorem) on minerals and mineral prod- 
ucts will raise from 1.5% to 2% on the 
actual market value of gross output to 596 
on such products as gold, silver, and copper. 
The accompanying Presidential Decree No. 
1924 gave the President the power to revise 
the rates of taxes and classifications of 
mineral products, as well as to prescribe the 
rates to tax in the case of marginal mines, 
which require protection, assistance, and 
incentives.* 


PRODUCTION 


The Philippines overall mineral produc- 
tion, in terms of the value of preliminary 
estimated output, increased 33.3% in 1980 
over that of 1979. Of the total minerals 
produced in the Philippines, the following 
commodities registered a gain in the output 
value of 1980: Gold increased 4290; silver, 
8396; cobalt, 2.7%; copper, 42%; nickel, 
46.9%; bentonite, 30.3%; cement, 27.1%; 
coal, 15%; silica sand, 24.2%; and sand and 
gravel, 20.0%. The commodities that regis- 
tered a drop in the output in 1980 were lead, 


decreased 28% in value; molybdenum, 
59.9%; zinc, 30.6%; metallurgical chromium 
ore, 53.9%; and unwashed manganese ore, 
40.2%. The main reasons for increased min- 
erals output were various new mines came 
onstream in 1980, some old mines were 
rehabilitated, and various mining and mill- 
ing capacities were expanded as a result of 
higher world commodity prices. Those com- 
modities that suffered a decline in output 
mainly resulted from declining ore grade, 
breakdown of machinery and equipment, as 


well as depressed market prices. The Philip- 
pines only oil output was from its Nido 
Oilfield. The oil flow dropped sharply from 
40,000 barrels per day in September of 1979 


THE MINERAL INDUSTRY OF THE PHILIPPINES 


to 3,500 to 4,500 barrels per day by yearend 


Commodity? 1976 
METALS 
Chromium: Chromite, gross weight: 
Metallurgical grade 120,761 
Refractory grade 310,302 
EN EIE — — PA A NE 431,063 
Cobalt, mine output, metal content. - -----.--- 492 
Copper, mine output, metal content 1237, 588 
f/ AA troy ounces_ _ 501,210 
Iron and steel: 
Iron ore and concentrate thousand tons_ _ 571 
Ferroalloys: Electric-furnace ferrosilicon? __ _ 7,500 
Crude steel thousand tons_ _ 393 
Lead, mine output, metal content 4,530 
Manganese ore and concentrate, gross weight _ _ _ 10,576 
Molybdenum, mine output, metal content Ll 
Nickel: 
Mine output, metal content r €15,239 
Metal, smelter - ------------------- 15,239 
Silver, mine output, metal content 
thousand troy ounces. _ 1,481 
Zinc, mine output, metal content 11,643 
NONMETALS 
Asbesto- eo eek DS cre mE RE mE E: 
| MENOR ARI T EENE ( k y nD PSE eg 3,199 
Cement, hydraulic... thousand tons. . 14,149 
* 
RC ³ĩV—s ð Edel ie ue 2,117 
Red oe eL e LU u é 8,284 
ieee See ee 13,159 
%;!!! ccc eat 1,498 
p oie ie eue 415,154 
jj ji) ————————— 15,240 
Sum and anhydrite: 
aturdl. oe Se te ee ee E 2,820 
(( ·¹·̃» ⁰»m R te 115,000 
Ime a ads he eaten ĩͤ 8 27,086 
Nitrogen: N content of ammon ia ,000 
Phosphate: 
Guane s ↄ³ AA eS 1,757 
Phosphate rock 11,923 
FFII cs onus % a ee ees 1,649 
Pyrite and pyrrhotite (including cuprous), gross 
weight_ - —--------------------—-——- 166,331 
Salt, marine 203,386 
Sand and gravel: 
Alumina sand ------------------—-- 12,601 
Silica sand ----------- thousand tons 391 
Other‘ thousand cubic meters 6,113 
Stone: 
Andesite «uc eee AAA eu da eus one 
1 8 cubic meters aum 
Coral. ue 88 do... 5,674 
Dacile . 12,680 
l reci e LE 105,835 
Dele mie Eee ee imde 6,432 
Limestone? . . .. ... thousand tons. . 6,944 
Marble (dimension), unfinished 
cubic meters 4,140 
Volcanic cinder |... ......- o. —— NA 
G. ð 8 75, 005 
Serpentiunnekekas. ccc LLL NA 
Ean A eee MOORES Fane RE MS 11,123 
Quartz- 2o c 88 915,000 
Crushed, broken, other 
thousand cubic meters. .. . 2,133 


See footnotes at end of table. 


1977 


136,173 
402,316 


7538,549 
1,084 
272,792 
1558, 554 


200, 000 


1978 


141,048 
398,850 


539,898 

1,192 
263,590 
586,531 


110,774 
225,650 


28,190 
4,066 


Table 1.— Philippines: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


1979P 


167,785 
388,325 


298,300 
535,166 


33,287 
21,478 


1,838 
9,670 


6,667 
3,950 


3,123 
24,126 
402,241 
428,639 
16,848 


110,000 
53,877 
40,400 


3,158 
2,494 
3,806 


87.408 
322,131 


26,547 
407 
11,132 


276,221 
421 


18,136 
112,319 


181 


1980. According to Cities Service, the opera- 
tor of the Nido Oilfield, and the Ministry of 
Energy, the Nido Oilfield is approaching 
exhaustion. 


1980* 


3132,923 
3392,208 
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Table 1.—Philippines: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979” 1980° 
NONMETALS —Continued 
Sulfur, S content of pyrite |. 77,344 50, 463 51,510 40,645 46,500 
^3 ntm ee es xx 8 1,411 1,200 4,061 3,570 4,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades 120,810 284,554 255,054 263,132 3276,200 
Petroleum: 
Crude thousand 42-gallon barrels_ _ UN __ T" 8,570 33,620 
Refinery products: 
Gasolineas do... 15,381 15,234 14,423 14,632 311,751 
Jet fuel. do- 353 665 ; 174 32, 270 
Keros ine do- 2,991 3,110 3,516 4, 055 83,620 
Distillate fuel oil ----------- do... 14,148 15,021 14,966 16,532 317,204 
Residual fuel oil do— 25,149 27,244 : 29,278 27,333 
OUNCE oc a a do... 3,118 2,959 2,542 ,002 33,421 
Refinery fuel and losses do... 8,314 3,639 4,195 3,536 33,203 
FFA do- 66,454 69,872 71,826 73,209 368,802 
Estimated. Preliminary. Revised. NA Not available. 


Table includes data available through July 10, 1981. 


2In addition to the commodities listed, the Philippines produces platinum-group metals as byproducts of other metals, 
but output is not reported quantitatively and no basis is available to make reliable estimates of output levels. 


3Reported figure. | 
“Includes “pebbles” and “soil,” not further described. 


5Excludes limestone for road construction, reported in cubic meters, which totaled 9,687 cubic meters in 1978 and 2,932 


cubic meters in 1979 (other years not available). 


SIncludes materials described as “rock, crushed or broken," “stones, cobbles, and boulders,” “rock aggregates," and 


“broken adobe. 


TRADE 


In 1980, the Philippines total export earn- 
ings were valued at $4.64 billion, a 22.8% 
increase from $3.78 billion for 1979. Total 
imports were valued at $6.39 billion, a 
15.3% increase from $5.54 billion for 1979. 
The resulting negative balance of $1.75 
billion for 1980, however, represents only a 
slight improvement from the $1.76 billion 
merchandise trade deficit recorded in 1979. 
This was due mainly to larger import bills 
that arose from the higher prices of crude 
oil and capital goods. 

Copper, gold, and nickel were among the 
Philippines top 10 foreign exchange earners 
along with sugar, coconut oil, garments, 
lumber, bananas, and electric and electron- 
ic equipment and parts. In 1979, copper 
exports, valued at $481.2 million, accounted 
for 12.7% of total export earnings; gold 
exports, valued at $104.6 million, accounted 
for 2.8%; nickel exports, valued at $99.6 
million, accounted for 2.6%; cobalt exports, 
valued at $51.2 million, accounted for 1.4%; 
and refractory chromite ore exports, valued 
at $22.3 million, accounted for 0.6%. The 
main copper importing countries were Ja- 
pan, which accounted for 75%; South Kor- 
ea, 10%; and the United States, 6%. The 
main purchasers of gold were Japan, ac- 


counting for 69%; the United States, 16%; 
and South Korea, 9%. The major buyers of 
nickel were the United States, accounting 
for 31%; Japan, 30%; and the Netherlands, 
28%. Of the total cobalt exported, 98% was 
shipped to Japan. In 1980, the configuration 
of export destination for the major metallic 
minerals remained substantially the same 
as in 1979. 

Mineral fuels, machinery other than elec- 
tric, base metal (iron and steel) transport 
equipment, materials for the manufacture 
of electrical and electronic machinery, and 
chemical elements and compounds were 
among the top 10 principal imports of the 
Philippines in 1979. The imports of these six 
major items were valued at $4.0 billion, and 
accounted for over 70% of the value of 
overall merchandise imported by the Philip- 
pines in 1979. The main suppliers of princi- 
pal imports in 1979-80 were Japan, the 
United States, the European Economic 
Communities, and the Middle East coun- 
tries. 

During 1979-80, the major trading part- 
ners of the Philippines, based on the value 
of two-way trade, were the United States, 
Japan, the European Economic Communi- 
ties, and Middle East countries (mainly 
Saudi Arabia and Kuwait). 
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Table 2.—Philippines: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 : 
d Sue Other (principal) 
METALS 
Aluminum metal including alloys: 
Unwrought __________________~_ 2E 1,050 e Hong Kong 850; Taiwan 200. 
Semimanufactures |... 1,894 924 Nm Hong Kong 652; Indonesia 76; Malaysia 
Chromium: 
Chromite «n ome ER 402,247 304,952 123,849 Japan 91,922; Netherlands 16,000; China, 
mainland 15,525. 
Concentrate___________________ 53,434 191,818 29,098 Japan 112,040; China, mainland 18,880; 
razil 11,800 
Copper: 
re and concentrate thousand tons 895 1,048 58 Japan 797, Republic of Korea 111: Taiwan 
lo. U.S.S.R. 20. 
Metal including alloys: 
Serap ac une 1,270 192 EE n 498; Taiwan 198; India 66; Belgium 
Matte `- oe c Lm ce 8 10 _. All to Japan. 
Unwrought and semimanufactures 
kilograms_ _ E 845 Bie All to Hong Kong. 
Gold: 
Metal in copper ore and concentrate 
troy ounces._ 411,169 367,211 62,738 Japan 258,597; e of Korea 21, 158; 
aiwan 15 305 
Bulle ns ms do- 1.227 ea 
Iron and steel: 
pri ana concentrate thousand tons 3,280 4,100 an Japan 4,018; Taiwan 82. 
pyrite oc yi oe 54,992 33,079 oe All to Taiwan. 
Metal inci uding alloys: 
7% K 2,749 2,530 = Taiwan 1,315; Japan 1,157. 
Pig a and similar materials 4 23 fees All to Republic of Korea. 
Ferroalloys: 
Ferrosilicon _____________ 11,398 10,117 zt sapan 8,222; Indonesia 1,232; Thailand 
Other _________________ 756 1,021 Je Japan 1,011; Australia 10. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 227 283 P Guam 282. 
Universals, plates, sheets |... 51,414 78,195 3,788 jvc 39,127; Thailand 22,574; Indonesia 
COP andstrip. vꝛͤ²p[ͤ 396 2,950 PE All to Malaysia. 
m a a get Retake ease a n 25 ates All to Japan. 
Tubes, pipes, fittings .. 151 2,808 M Aua alla 1,998; Singapore 404; France 
Castings and forgings, rough g 517 905 746 Australia 156; Singapore 3. 
Lead, ore and con centrale 2,268 5,574 ze All to Japan. 
Manganese ore and concentrate 7,715 7,383 SEN Taiwan 5,396; Japan 1,987. 
NP enum ore and concentrate 41 210 44 West Germany 152; Netherlands 14. 
ickel: 
Ore and concentrate 578,034 704, 299 _. All to Japan. 
Metal including alloys: 
00.) MENORES 85 Beles 
Unwroughgnlt „ 12,016 14,791 5,332 N 1 5, 470; Japan 1,742; Romania 
Semimanufactures 1,166 2,416 1,005 Japan 900; Canada 332; Netherlands 179. 
Silver metal including alloys, unworked and 
partly worked: 
Silver, including silver gilt and platinum- 
plated silver troy ounces__ 16,464 168,195 -- Hong Kong 166,196; Switzerland 1,999. 
Rolld 2. pe or a a do- ais 370 _. All to Hon Kong. 
Tin metal including alloys, waste and scrap_ _ 21 403 33 Indonesia 294; Japan 70; Hong Kong 6. 
Tungsten metal including alloys, waste and 
7 Era nu itn enel ab ah tangles LEE kilograms_ _ ze 393 393 
inc: 
Ore and concentrate_ .. 16,126 22,295 3,277 Japan 19,018. 
Metal including alloys: 
CED thie mr x ee 305 -- Japan 270; Taiwan 20; Singapore 15. 
Blue powderrnrr 40 Em 
Semimanufactures = 15 ans All to Hong Kong. 
Other: Ash and residue containing nonferrous 
Metals 22.012 ß 2,291 1,949 11 Japan 982; Taiwan 784; Singapore 93. 
NONMETALS 
Abrasives: 
dune pumice, natural corundum, etc _ _ 17 8 
Grinding and polishing wheels and stones 
ilograms - e 6 ne All to Indonesia. 
Asbestos - -—-------------——- do... 250 8 


See footnotes at end of table. 
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Table 2.— Philippines: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 "tr. 
4 ma Other (principal) 
NONMETALS —Continued 
Cement 786,866 291,580 da Hong Kong 103,957; Thailand 87,261; Bru- 
nei 28,245; Malaysia 23,161. 
Chalk. vr kilograms. _ mS 160 E All to Thailand. 
Clays and clay products including all re refracto- 
ry brick: 
Crude clay: 
Kaolin 2222 oe 6k eee eee 49 c 
G uou ETE 196 23 aie All to Australia 
Products: 
Nonrefractory - value, thousands. . $4,097 $4,748 $685 Si ong ke 1 West Germany $938; 
ong 
Refractory ________.__ - do- _. $2,300 um All to Taiwan. 
Diamond, industrial .. ~~ ~~~ carats. - 600 ue 
Fertilizer materials: 
Manufactured, mixed 2,512 (1) TE All to Indonesia. 
Ammonia ------------------—- 4 11 mos All to Hong Kong. 
Gypsum and plasters - ------ kilograms_ _ a EH 
/ ⁰. a E whee 
Pyrite . olus mw aa 29,880 6,732 LE All to Japan. 
Salbe o ue Ecce kilograms. _ 221 544 544 
Sodium and potassium compounds, n.e.s.: 
Caustic potash _ - - ? do... 490 410 410 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareouus 218 571 16 Ja 459; Taiwan 95. 
GA ĩð A e EE 300 3 a All to Taiwan. 
Worked: 
Dore Hec art 1,533 460 Japan 664; Hong Kong 263. 
Gravel and crushed stone 1,369 1,383 1 Japan 1,300; Hong Kong 50. 
ee VWA 22,500 71.622 . All to Australia. 
nd: 
Natural (river and sea) 856 1.182 113 Ja 1115 United Kingdom 275; Hong 
ong 1 13. 
Other oro ³ꝛ˙2¹ 1 58 me 
Dolomite, unworked and partly worked 3,150 zc 
Sulfur: Sulfuric acid, oleum 82 147 -- Guam 141; Hong Kong 6. 
Other nonmetals, n.e.s.: 
Slag, dross, waste, not metal-bearing: 
From iron and steel manufacture 776 3 ene All to United Kingdom. 
Other ME W... ee 24 —— All to West Germany. 
Halogens, chlorine — - - kilograms_ . aes 400 — All to Guam. 
Activated mineral products, natural 258 2,273 ies India 1,535; Australia 289; Malaysia 220. 
Mineral substances, nes... 4,906 3,868 es Brunei 2, 585; Taiwan 1, 216. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural... 18 M 
Carbon black 1,152 2,145 a Thailand 1,036; India 551; Taiwan 478. 
Coal, briquets .——. ß A" 44 — All to Japan. 
Petroleum refinery products:? 
asoline: 
Aviation 42-gallon barrels. _ -. 138,202 SUN NA. 
Meere. 8 do-. 241,902 90,972 — French Pacific Islands 76, 999. 
Kerosine and jet fuel do. ... 66,000 8,704 -- NA. 
Distillate fuel oli do. 161,797 183,926 d Hook ROS 120,126. 
Residual fuel oil! do... — 93,355 ae Hong So 93,337; Singapore 18. 
Lubricants -------------- do- — 21,006 zE and 11 560; Republic of Korea 5,905; 
Tanzania 1 315. 
Other: 
Liquefied petroleum gas do- — 138,050 me All to Hong Kong. 
Mineral wan do... "T 2 — All to Singapore. 
Bitumen and other residues do-- —— 22 -- All to Hong Kong. 
Totál — ncn emm do. 469,699 424,239 
NA Not available. 
1Less than 1/2 unit. 


2Excludes bunker loadings. 
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Table 3.—Philippines: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


- 


Sources, 1979 
Commodit 1978 1979 
á ere Other (principal) 
METALS 
Aluminum: 
1 EPO ERED A EEC 8 1,550 2,743 187 Japan 1,925; China, mainland 500. 
— — oe M At E 4,112 39,9 6 Malaysia 8 ,903; China, mainland 1,000. 
Metal including alloys: 
) 33 38 22 West Germany 16. 
Unwroughggnt 16,790 28, 412 2,726 Australia 14, 296; Japan 3,940; France 
2,182; Bahrain 2 742. 
Semimanufacturess 4,347 6,948 463 Japan 3,16 3, 161; 1; Norway 864; Sweden 689; 
Arsenic trioxide, pentoxide, acids 152 246 (1) du Kingdom 118 Belgium 70: France 
Chromium: 
Ore and concentrate kilograms- e 500 — All from Japan. 
Oxide and hydrox ide do... 138 85 21 West Germany 50; Belgium 12. 
8 oxide and hydrox ide 2,220 1,258 2 West Germany 1 058; lgium 200. 
icum fee 146 185 1 New Zealand and Western Samoa 135; 
Australia 24. 
Metal including alloys: 
SS.; Leni ⁰ er c 6 —— 
Unwrouggnnt 6,462 5,273 107 Ja 3,188; Australia 751; 90 King - 
om 348; West Germany 
Semimanufacturess 4,577 4,994 272 Japan 3, 268; Australia 62 
Gold metal including alloys: 
Unwrought or semimanufactures 
troy ounces. . 69 165 165 
Rolled-on base metal or silver ... do... 143 2,967 2,967 
Iron and steel: 
Ore and concentrate thousand tons 3,405 3, 363 ae Australia 1,800; Brazil 1,192. 
Metal including alloys: 
Scrap a ³ AA i LS 79,282 95,465 68,882 Japan 12,555; Australia 12,005. 
Pig iron, cast iron, powder, shot 35,780 45,567 143 Brazil 23,105; East Germany 19,961; Au- 
stralia 293. 
Ferroalloys: 
Ferromangan ee 2,936 5, 537 om AUS A 2,000; Japan 1,169; Taiwan 995; 
ndia 7 
Ferrosilicon ------------- 262 177 61 Taiwan 100; United Kingdom 16. 
Others 694 1.309 30 Mozambique 750; Japan 200; India 130. 
Steel, primary form 555,430 669,195 35 Japan 241,529; Australia 171, 200; Repub- 
ic of Korea 103, 823. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 82,982 78, 554 433 oor A Taiwan 11,261; Australia 
Universals, plates, sheets 277,152 371,824 4,412 Japa 387,176; 716; Republic of Korea 8,072; 
ong. on 
Hoop and strip- - - - --- ---——- 20,731 11,539 196 Ja UR 838 Mozambique 1,634; Australia 
Rails and accessories 3,067 10,059 32 Japan 8,957; India 436; West Germany 
Wire 14,587 16,924 94 Japan 6,901; Republic of Korea 3,823; 
aiwan 
Tubes, pipes, fitting 37,591 40,019 5,331 Japan 30, 685; Australia 911; West Ger- 
many 
T Castings and forgings, rough ng 1 21 _. Taiwan 19; Japan 2. 
xides 57 4594 16 Australia 466; Belgium 10. 
Metal including alloys: 
•;§Ü 107 929 197 Australia 632; Oman 100. 
Unwrought t 7,698 7.648 326 Australia 5, 184; Japan 532. 
Semimanufactures s 346 369 41 ee 175; Japan 53; West Germany 
Magnesium metal including alloys, all forms 26 35 5 Japan 30. 
Manganese: 
Ore and concentrate 6,982 3, 456 -- Zaire 2,679; Singapore 414; Japan 338. 
Ru. bronce ZK0wp8 8 1.612 1,445 12 Japan 1 004; India 300; Netherlands 70. 
Mercur) ---- 76-pound flasks _ 755 335 116 Japan 110; Spain 100; France 7. 
Molybdenum metal including alloys, all forms 60 71 (1) United Kingdom 51; West Germany 20. 
Nickel: 
Ore and concentrate 18,029 met 
Metal including alloys, all forme 174 164 25 Australia 41; Japan 22; Norway 14. 
Platinum-group metals, unwrought and 
semimanufactures troy ounces._._ 15,069 6,915 5,223 Japan 1,660. 
Silver metal including alloys 
Silver leaf and silver foil - 3 do T 32 32 
Other, including gilt and platinum-plated, 
unwrought and semimanufactures 
m do. .. 99,066 90,182 51,246 West Germany 33,116; Japan 2,199. 
n: 
2 ⁰y 509 1.130 1,130 
Metal including alloys, all form 776 488 14 Maasi 245; West Germany 130; Singa- 
pore 46. 
Titanium: 
Ores (rutile and ilmenite). - -- ------- 126 493 _. All from Australia. 
Oxide and hydrox ide 2,842 2,585 un Germany 829; Australia 593; Japan 


See footnotes at end of table. 
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Table 3.— Philippines: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Tungsten metal including alloys, all forms 
kilograms. _ 


Zinc: 
Oxide and peroxide 
Metal cuin alloys: 

Unwrought 


Semimanufactures 
Zirconium ore and concentrate 
Other, n. e. s.: 

and concentrates- s 
Oxides, hydroxides, peroxides 


Base metals including alloys, all forms 


Ash and residue containing nonferrous 
meets 


Alkali, alkaline earths, rare-earth metals 
NONMETALS 


Abrasives, n.e.s.: 
Natural: 
Pumice, emery, natural corundum, etc 
t and powder of Precious and semi- 
precious stones ograms. _ 
Grinding and pais Wels and 
stones 


Cement 


Chalk ooo me a eR LUE 
Clays and clay products including all refracto- 
ry brick: 
Crude clays, n. e. s.: 
Bentonite and fuller’s earth 
FFP! RE 


Kaolin (china clay) - - -- -------- 


Products: 
Refractory including nonclay brick 
value, thousands. _ 


Nonrefractory. - -------- do_ _ __ 
Diamond, industrial... |... 


Diatomite and other infusorial earth... _ _ _ 
Feldspar and fluorpp ae t 


Fertilizer materials: 
Crude: 
Nit 
Phosphati cc 
Manufactured: 
Nitroge nous 


Sid faa 7% 8 
Potassic. - - - --------------- 


Mica 
Crude including splittings and waste 
Worked including agglomerated splittings 


See footnotes at end of tabie. 


1978 


21,766 
345,467 


6,002 
9,939 


1979 


30 
96,632 


503,237 


11,952 
107,491 


38,366 


212,995 200,193 
160 291 


United 
States 


8,117 
95 


3,456 
12,162 


$1,888 


90,602 
25,296 


50,899 
11,122 


16 


of 


Sources, 1979 


Other (principal) 


1 0 640; Canada 390; New Zealand 


Taiwan 395; Australia 228; India 172. 
Canada 10,529; Australia 7,064; Japan 
4,740. 


Japan 363; West Germany 18. 
Japan 284; Australia 99. 


Australia 70; Japan 49. 

Taiwan 90; Japan 78; United Kingdom 50; 
West Germany 

Hong Kong 48; ustralia 14; China, main- 
land 10. 


Japan 68,630; Australia 2. 
Japan 17; Sweden 8. 
United Kingdom 1. 


India 398; Greece 321; Spain 209. 
Belgium 10; Japan 1. 


Taiwan 209; Brazil 195; Japan 188. 
sopan i 79; Republic of Korea 20; West 


Canada 5. d Australia 1,134. 

Singapore 454; Taiwan 30; Japan 1. 

China, mainland 20; West Germany 3. 

Japan 14,535; Singapore 2,126; China, 
mainland 1, 

All from Japan. 


Singapore. 1,260; Italy 500; Japan 381. 
Ja ee mainland 366: United 
Une Kine 


lom 2358, Japan 2,184; Re- 
public of Korea 600 
Singapore 2,238; Japan 632; France 252. 


n $3,618; United Kingdom $1,218; 
"Austria 
REL ; Japan $127; West Germany 


Australia 33,010; Belgium 20,500; United 
Kingdom 17, 

Ja 189. 

India 1,056; China, mainland 697; 
Thailand 651. 


All from Japan. 
Australia 5,980; Japan 50. 


pe ee of M 170,515; Japan 108,918; 

donesia 73,83 

Republic of Shela 21, 050. 

U.S.S.R. 21,915; West Germany 6,102; Is- 
rael 4 000. 

Re ublic of Korsa 14,000; Finland 13,500; 
apan 10, 

Japan 200, 164. 

Republic o of 8 102; Sri Lanka 50; Italy 


Japan 41,513; Australia 15,682. 
on t Germany 5,678; Japan 203. 

ted Kingdom 136; Japan 10; India 3. 
Japan 2 2,322: China, mainland 1,255; West 


rmany 1 


India 18; Switzerland 6. 
India 13; Netherlands 2. 
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Table 3.—Philippines: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 ; 
ý Unices Other (principal) 
NONMETALS —Continued 

Pigments, mineral: 

Natural, crude - -—-------------—-- 3,214 3,586 57 India 2,253; United Kingdom 1,238. 

Iron oxides, processed... 1,180 1,615 56 West Germany 978; Spain 230; Japan 143; 

United 50 132. 

JJV’... N 45,261 63,989 79 Australia 60,938; West Germany 1,569. 
Sodium and potassium compounds, n.e.s.: 

Caustic soda. - - - - - - - -- - -- ----—— 39,114 27,567 11,775 ree. West Germany 1,973; Po- 

and 1,842. 
Caustic potash _______________- _ 453 860 174 Japan 423; ay 122. 
ium carbonate _ -------------- 69,269 81,554 24,455 Kenya 23,481; Japan 23,363; West Ger- 
many 8,256. 

Stone, sand and gravel: 

Dimension stone, crude and worked 702 1,025 ee Taiwan 671; Hong Kong og Italy 22. 

f E ee ee 7,804 9,867 3 Japan 2M Taiwan 2,066; United King- 
om 950. 
Gravel and crushed stone 190 242 32 France 167; Japan 43. 
Limestone, except dimension 1.726 960 _. Japan wet Singapore 109; Republic of 
orea 57. 

Quartz and quartzite 228 317 2 W d Korea 229; Sweden 47; Nether- 

an : 

Sand: 

Natural (river and sea Ee 18 18 
% 8 18,079 17.066 75 Malaysia 15,446; Australia 1,393. 
g OLh6E —— nu euer 209 2,328 68 Taiwan 1,894; Australia 278; Italy 38. 
ur: 

Elemental, all form 24,559 18,141 2,842 Canada 9,603; Japan 5,090. 

Sulfur diox idee 60 58 23 nada 35. 

Sulfuric acid, oleum |... 77,183 87,963 20 Japan 87,778; Taiwan 110. 
1711 ³ K 8 8,546 7,148 1,014 Hepubhe of Korea 5,147; China, mainland 
Other nonmetals, n.e.s.: 

Süsses ete ae 1,094 279 _. Australia 100; Japan 73; Sweden 71. 

Slag, dross, and similar waste, not 

metal-bearing ---------------- 35,171 88,790 5 Japan 87,781; China, mainland 800. 

Oxides, hydroxides, and peroxides of bari- 

um, magnesium, strontium -------- 553 3,173 137 sapan 2,637; Australia 179; Netherlands 
Bromine, iodine, fluorine, chlorine - _ 2 42 2 West Germany 40. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1.035 941 41 Republic of Korea 900. 
Carbon black and gas carbon 1.286 1.240 523 dapan 486; Australia 161; West Germany 
Coal and briquets: | 

Anthracite and bituminous coal 51,540 1,388 593 Ja 715; Taiwan 80. 

Briquets of anthracite and bituminous coal oe 68 -- All from Japan. 

Lignite and lignite briquets .. 45 366 122 Hong Kong 244. 

Coke and semicoke of coal and lignite 242,328 267,695 6 J ET eas Australia 77,286; Taiwan 
Gas, natural. thousand cubic feet. 227 1,478 (1) Kuwait 1,332; Japan 146. 
Hydrogen, helium, rare gases 106 198 7 Japan 165; 5 11. 
Peat including peat briquets and litter 189 3 _. Mainly from Norway. 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels... 73,653 67,100 = Y tag 22,601; Kuwait 10,650; Iraq 
Refinery products: s 
Gasoline: 
Aviation do—-— 53 193 ies Rica yaad Antilles 104; Bahrain 74; Tai- 
wan 15. 
Roe ys Se eh do.-.. 345 523 Se Singapore 266; China, mainland 257. 
Kerosine and jet fuel! do... 32 51 -- Singapore 57. 
ite spirit |... 88 12 (1) () China, mainland.! 
Distillate fuel oili _ do- 4,872 11.375 us E ud 6,160; Bahrain 4,027; Singapore 
Lubricants „ do 140 55 40 Netherlands 4; Japan 3; France 2. 
er: 
Liquefied petroleum gas do- 666 646 (1) Kuwait 257; Singapore 125; Japan 121. 
Naphtha 5 do 2,390 1487 (1) Bahrain 943; Kuwait 333; Singapore 142. 
Mineral jell// do... 4 4 4 () 
Mineral wans do... 111 96 4 China, mainland 32; Hong Kong 24; In- 
donesia 16. 
Pitch and pitch coke do... 3 2 _. Singapore 1. 
Bitumen and other residues 
o — 4 2 (1) United Kingdom 1. 
Petroleum coke |... do- E (1) (!) 
Bituminous mixtures, n.e.s. 
do- 4 2 1 (1) 
Nonlubricating oils, n.e.s. 
do... 13 15 5 


Japan 7; China, mainland 1; United King- 
om 1. 


1Less than 1/2 unit. 
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COMMODITY REVIEW 


METALS 


Aluminum.—NDC, the investment arm 
of the Philippines Government, and Rey- 
nolds Aluminum Co. of the United States, 
signed a 50-50 joint venture agreement in 
February 1980 to build the country’s first 
aluminum smelter on Mindanao Island. The 
140,000-ton smelter was expected to be oper- 
ational in 1985 at a cost of $460 million. A 
decision was finally made in October 1980 to 
build the smelter at Claveria near Cagayan 
de Oro, Misamis Oriental Province, on the 
Island of Mindanao. Mindanao Island re- 
portedly is not only capable of supplying the 
proposed smelter with an adequate, reli- 
able, and cheap hydroelectric power but 
also offers better harbor facilities with a 
deepwater port capable of serving bulk 
carriers of up to 250,000 deadweight tons. 

In July 1980, the United Nations Develop- 
ment Program granted the Philippine Gov- 
ernment a $2 million loan for the survey of 
the bauxite deposits on Samar Island, cen- 
tral Philippines. The survey would be un- 


dertaken by the Philippines Bureau of. 


Mines and Geo-Sciences. The initial explo- 
ration indicated the bauxite deposits on the 
Samar Island were medium grade, contain- 
ing between 40% to 50% AlzOs. The initial 
estimate of ore reserves was 63 million tons 
of bauxite with a possible total reserve of 
about 100 million tons.“ The development of 
this bauxite deposit was expected to proceed 
according to the time schedule of the alumi- 
num smelter project on Mindanao Island, 
which was expected to use locally mined 
bauxite mainly from Samar Island. 
Chromium.—The Philippines is an im- 
portant world producer of refractory- and 
metallurgical-grade chromite. In 1979, its 
share in the total chromite production of 
the world was 6%. The overall production of 
chromite in 1980 declined from that of 1979. 
Consolidated Mines Inc. contributed 94% of 
the total refractory chromite ore produced 
in the first half of 1980, followed by Amer- 
Asia Mining and Development Corp., 3%; 
Pulsar Mineral Resources, Inc., and Capital 
Mineral Resources and Development Co., 
Inc., 3%. Production of metallurgical chro- 
mite ore was by 11 companies. Based on the 
. output of the first half of 1980, the leading 
six producers were: Velore Mining Corp. 
accounting for 15.4%; Chrome Ore Minerals 
Exponents Inc., 14.7%; Palawan Consolidat- 


ed Mining Co., Inc., 11%; San Grace Mining 
Corp., 10.3%; Antonio Roa, Jr., 10.8%; and 
Davao Timber Corp., 10%. The remain- 
ing output was by Lino Duhaylungsod, 
Apollo Talampas, Misamis Exploration 
Corp., Loyalty Mining and Development 
Corp., and Santiago Mining Corp. Produc- 
tion of metallurgical chromite concentrate 
by three companies in the first half of 1980 
was as follows: Acoje Mining Co., 71% of 
total output; and Trident Mining and Indus- 
trial Corp., 29%. The other metallurgical 
chromite concentrate producer, Golden Ar- 
row Mining Co., Inc., stopped operation on 


January 17, 1980. 


Ferrochrome Philippines, Inc., a joint 
venture of the Herdis Group of Manila and 
Voest Alpine AG of Austria, began con- 
struction of a P450 million ferrochrome 
plant at Tagaloan, near Cagayan de Oro, 
Misamis Oriental, on Mindanao Island in 
December 1980. The ferrochrome plant 
would have an annual capacity of 52,000 
tons of ferrochrome. Acoje Mining Co., a 
major producer of metallurgical chromite 
concentrate as well as another Herdis-Vóoest 
Alpine joint venture company, will supply 
the metallurgical chromite concentrate to 
the plant. Vóest Alpine will finance not 
only the entire project, but will also provide 
the necessary technology and the market- 
ing of ferrochrome in Japan, the United 
States, and Australia. 

Alamag Corp., a wholly owned subsidiary 
of Bayer AG of the Federal Republic of 
Germany, will build a P87.5 million chem- 
ical-grade chromium processing plant at 
Isabela on Samar Island. The chromite 
deposits were discovered by Island Mining 
and Industrial Corp., and the chromite de- 
posits in the Isabela area were estimated at 
1.93 million tons. Plans call for the chrome 
processing plant to be operational by 1983 
with an initial annual chrome ore process- 
ing capacity of 100,000 tons. 

In 1980, Golden Arrow Mining Co. 
expanded its metallurgical chromite milling 
capacity from 400 to 600 tons per day by 
installing additional vibrating tables and 
other equipment at its Silanguin project in 
Zambales. The company also decided to 
operate its second chromite project at Ba- 
cungan, Palawan, with a planned capacity 
of 1,000 tons per day, expected to be opera- 
tional by yearend 1980. Acoje Mining Co. 
began an expansion and modernization 
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program at its chromite property at Santa 
Cruz, Zamabales, to assure a continuous 
supply of chromite ore and concentrate to 
the company’s overseas consumers, mainly 
Japan. 


Owner and/or operator 


Metallurgical chromite: 
Island Mining and Industrial Cord 
Acoje Mining Co., Ie 
Golden Arrow Mining Co., Ine 


Trident Mining and Industrial Cord 


Palawan Consolidated Mining Co., Inc- - ------- 
Masinloc Chromite Mining Co, Ine 


Refractory chromite: 
Consolidated Mines, Ine 


Armon Mining and Development Cord 


Cobalt.—Cobalt production in the Philip- 
pines was by Marinduque Mining and In- 
dustrial Corp. (MMIC), the only cobalt pro- 
ducer in the country. Cobalt was extracted 
and recovered as a byproduct from the 
company’s Nonoc nickel project at Surigao 
nickel mine and refinery on Nonoc Island. 
MMIC finalized the plant engineering to 
increase cobalt recovery at its Nonoc nickel 
project, which will cost $13 million. The 
project was expected to be operational by 
1981, and a net savings of $8 million per 
year was anticipated based on prevailing 
cobalt prices. 

Copper.—The Philippines was the world’s 
ninth largest copper producer, accounting 
for about 4% in 1979. Copper mining re- 
mained the major industry of the Philip- 
pines mining and quarrying sector as well 
as the top foreign exchange earners of the 
Philippines export sector. Based on the 
value of mineral production, copper ac- 
counted for 42.5% of an estimated $1.6 
billion worth of minerals produced in the 
Philippines for 1980.* 

While total mine output of copper in 1980 
increased only moderately from that of 
1979, a remarkable 41.4% increase in value 
of mine output was recorded (from $494.6 
million in 1979 to $699.3 million in 1980) 
owing to higher world copper prices. 

Copper production was mainly by 13 pri- 
mary copper producers, which accounted 
for 99% of the country’s total output, and 
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According to the Philippines Bureau of 
Mines, the principal chromite ore reserves 
of the Philippines were estimated in 1979, 
as follows: 


: : Estimated Cr30s 
Mine location reserves (tons) (percent) 
Divilacan, Isabela 50,700,000 48.00 
Sta. Crux, Zambales_ .. _ _ — 4,367,470 21.00 
Puerto Princesa, Bacungan, 3,841, 17.50 
Palawan. 
Nara, Lapu-Lapu, 2,448,782 26.93 
Palawan. 
Irahuan, Palawan ... ..- 1,880,497 35.25 
Masinloc, Agop op, 950,000 32. 
Candelaria, Zambales. 
Masinloc, Coto, 4,811,830 30.45 
Zambales. 
Sta. Cruz, Zambales _ _ _ _ _ 720,000 20.00 


the remainder was by other producers. The 
major primary copper producers were: At- 
las Consolidated, which operated three open 
pit mines and one underground mine at 
Toledo in Midwestern Cebu, accounting for 
42% of total mine production; Marcopper at 
Santa Cruz on Marinduque Island, 11%; 
Benguet Corp. (formerly Benguet Consoli- 
dated) at San Marcelino in Zambales, 8%; 
Philex at Tuba in Benguet, 7%; CDCP 
Mining at Basay in Negros, 6%; MMIC at 
Bagacay on Samar Island and at Sipalay in 
Negros, 6%; Lepanto at Mankayan in Ben- 
guet, 5%; Western Minolco at Atokim in 
Benguet, 4.7%; Sahena at New Bataan in 
Davao del Norte, 3%; Consolidated Mines at 
Mogpog in Marinduque (suspended copper 
operation in August 1980 to ease mounting 
cash problems), 2.3%; Baguio Gold at Tub- 
lay in Benguet, 2%; and the remaining 2% 
was by Black Mountain at Tuba in Benquet 
and Acoje at Mabini in Pangasinan. 

During 1980, two copper mines came 
onstream. Dizon copper-gold project of Ben- 
guet Corp., located near San Marcelino in 
Zambales Province, began operation on Jan- 
uary 7, 1980. The total cost of the project 
was $90 million plus $16 million in financ- 
ing charges. The complex includes an open 
pit mine, a 17,000-ton-per-day copper flota- 
tion concentrator, and a port. Annual out- 
put was expected to be 27,200 tons of copper, 
100,000 ounces of gold, and 220,000 ounces 
of silver. Ore reserves of the area were 
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estimated at 90 million tons with 0.45% to 
0.60% of copper and 0.02 to 0.03 ounce of 
gold per ton of ore. Azure Mining started up 
a 500-ton-per-day copper mill in Pilar, Ca- 
piz, on October 30, 1980, the first on the 
Island of Panay. The company plans to 
expand its mill capacity to 2,000 tons per 
day of ore by 1982. 

Expansion projects expected to be com- 
pleted in 1981 were: CDCP Mining was to 
expand its milling capacity from 15,000 to 
22,000 tons per day at Basay in Negros 
Oriental Province by yearend 1981; and 
MMIC was to complete its plant expansion 
at Sipalay in Negros Occidental Province 
from 18,000 to 30,000 tons per day by the 
first quarter of 1981. 

Other expansion programs to be complet- 
ed after 1981 were: Black Mountain, which 
planned to expand production capacity from 
3,200 to 10,000 tons per day at a cost of $18.5 
million; and Sabena Mining, which planned 
to expand its Davao copper project on Min- 
danao Island from 10,000 to 17,000 tons per 
day at a cost of $20.8 million. 

Additionally, new copper mines were ex- 
pected to come onstream in the next 5 
years: Bully Bueno project of Hercules and 
Oils, Inc., located in Cacapian, Marcos, Ilo- 
cos Norte, to be operational by the second 
quarter of 1981; and the Mancayan project 
in Bulalacao, Mancayan in Benguet, sched- 
uled to open in 1982. The Bully Bueno 
project has a planned initial capacity of 
3,000 tons per day of ore yielding 70 to 75 
tons of copper concentrate per day. Amacan 
project of North Davao Mining Corp. award- 
ed a $76 million turnkey project of a mining 
plant to a Finnish consortium (Outokumpo 
Oy, Kone Oy, and Rauma-Repola Oy). The 
consortium will supply the equipment and 
technology as well as the installation of the 
copper mining and ore concentrating com- 
plex. The San Antonio copper project of 
Marcopper, near Tapian, was expected to 
commence early in 1984. The Hinobaan 
Copper project in Negros Occidental Prov- 
ince, which is a joint venture project be- 
tween NDC-Shell Mineral Investment Co. 
and Billiton International Metals B.V. of 
Royal Dutch/Shell, was to invest $100 mil- 
lion and own 60% of the project. The 
remaining 40% was to be owned by a group 
of companies: Lepanto Consolidated Mines 
Corp., Delta Mining and Industrial Develop- 
ment Corp., and three property claimants: 
Colet Mining Co. Sta., Barbara Devel- 
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opment Co., and South Mining and Explora- 
tion Co. Ore reserves of the Hinobaan depos- 
it were estimated at 90 million tons with an 
average of 0.596 copper. 

Based on forecasts made by the Philip- 
pines Bureau of Mines and Geo-Sciences, 
the new copper mines would have an aver- 
age milling capacity of 10,000 tons per day 
each. This would increase the Philippines 
copper concentrate production to about 
200,000 tons per year by 1985. 

According to the latest company annual 
reports, estimated reserves of the principal 
deposits in the Philippines, by owner 
and/or operator and grade, as of December 
1979, were: 


Estimated Copper 


Owner and/or operator reserves (per- 
(tons) cent) 
Atlas Consolidated Mining and 
Development Cor 900,441,000 0.45 
Ware Mining Cor 101 200, 000 43 
Marinduque Mining & Industrial 
. ere oe See 1,000,000 49 
cor Mining Cor 111,789,000 45 
Philex Mining rd 154,153,000 38 
Consolidated Mines, Ine — — — 101,767,000 .50 
Benguet Corp. (formerly Benguet 
Consolidated, Inc.) 84,341,000 45 
Lepanto Consolidated Mining Co 5,567,400 .25 


The Philippines Associated Smelting and 
Refining Corp. (PASAR), the owner of the 
Philippines first copper smelter project, has 
chosen a Japanese consortium as its major 
foreign partner of the copper smelter proj- 
ect and the exclusive distributor of 76% or 
105,000 tons per year of the smelter's 
138,000-ton-per-year output. The Japanese 
consortium (5096 owned by Marubeni Corp., 

30% by Sumitomo Corp., and 20% by C. Iton 
and Co.), will invest $32 million in the 
project's $100 million equity or a 32% equi- 
ty position in PASAR. International Fi- 
nance Corp., a World Bank subsidiary, was 
offered 5%. The remaining 6396 equity will 
be held by the Philippines Government 
through NDC (34.3%), and the remainder 
(28.7%) to be shared by nine local copper 
producers. The equity contribution of the 
participating nine mining companies were 
Atlas, $10 million; Lepanto, $4.65 million; 
Marcopper, $4.13 million; MMIC, $2.52 mil- 
lion; Sabena, $2.17 million; Philex, $1.81 
million; CPCD Mining, $1.81 million; West- 
ern Minolco, $1.02 million; and Black Moun- 
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tain, $0.29 million.? 

Construction of the $250 million smelter 
at Isabel in southern Leyete started in 
August 1980. The support structure was 
50% completed as of early October (ex- 
pected completion to be by the end of 1980). 
Roadways were 15% completed and plant- 
site grading was 30% completed. Marubeni 
Corp. won the turnkey contract for the 
smelter construction and was expected to 
ship materials and equipment from Japan 
to the smelter site in early November. The 
entire project was scheduled for completion 
in 1983. During the first year of operation, 
the smelter was expected to process 480,000 
tons of concentrate, produce 138,000 tons of 
copper, 195,000 ounces of gold, 850,000 
ounces of silver, 161 pounds of selenium, 
and about 480,000 tons of sulfuric acid. 

Gold.—The Philippines continued to be 
one of the top 10 world gold producers. Its 
share in the world total gold production was 
about 2% in 1979 and the Philippines was 
the world's sixth largest producing country. 
Gold mining remained the second most 
important industry of the Philippines min- 
ing sector. It accounted for about 14% of the 
value of the Philippines mineral production 
in 1980. Despite three newly opened gold 
mines in 1980, gold production increased 
only moderately over that of 1979. However, 
the value of gold output rose 42% from 
$158.2 million in 1979 to $224.6 million in 
1980, owing to higher prices of gold, which 
averaged about $612 per ounce in 1980 
compared to $303 per ounce in 19779. 

About 30% of total gold produced in 1980 
was by 7 primary producers, and 70% was 
by 12 copper producers, which operated 
copper and gold mines. The top seven gold 
producers were: Benguet Corp.—formerly 
Benguet Consolidated—(both primary and 
byproduct output), accounting for 28.8% of 
total gold production; Atlas (primary and 
byproduct), 23.2%; Philex (byproduct), 
18.0%; Lepanto (byproduct), 9.5%; Marcop- 
per (byproduct), 4.0%; Western Minolco (by- 
product), 3.9%; and Apex (primary), 3.6%. 
The remaining 9% of total gold production 
was by Benguet Exploration, Itogon, Vul- 
can, and Manila (all primary producers); 
and Baguio Gold, MMIC, Sabena, CDCP 
Mining, Black Mountain, and Consolidated 
Mines (all byproduct producers). 

Three new gold mining projects that 
came onstream during 1980 were: (1) Dizon 
copper-gold project of Benguet Corp. (see 
copper section). (2) Masbate gold project of 
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Atlas in Aroroy on Masbate Island (a reha- 
bilitation of an old project at a cost of US$23 
million). The site is an open pit mine with a 
capacity of 3,500 tons per day of ore, capable 
of producing 90,000 ounces of gold and 
100,000 ounces of silver annually. The esti- 
mated ore reserves could last 8 years of 
operation (but further exploration was ex- 
pected to extend the economic life of the 
mine). (3) Surigao mining project of Manila 
Mining Corp. at Placer in Surigao del Norte 
commenced operation in January 1980. 
(This is a $6 million gold mill with a ca- 
pacity of 200 tons of ore per day, capable of 
producing 1,800 ounces of gold per month. 
Lepanto acted as general manager of the 
project for Manila Mining.) 

Four other important new gold projects 
that were expected to come onstream in 
1981 or later as a result of higher gold 
prices were: (1) Surigao Consolidated Min- 
ing Co. The old La Suerte gold mining 
operations at Jose Panganiban, Camarines 
Norte in Southern Luzon, was to be reacti- 
vated at a cost of $6.6 million. The gold mill 
was expected to be operational in January 
1981 with a capacity of 1,000 tons per day. 
The main source of ore is the Luna Pelang 
vein with an estimated reserve of 302,000 
tons, averaging 0.286 ounce of gold per ton 
of ore. Surigao Consolidated Mining Co. will 
also start an open pit mine at Barrio Siana, 
Mainit, Surigao del .Norte, on Mindano 
Island, during the fourth quarter of 1981. 
The mill capacity was rated at 1,000 tons 
per day with an estimated reserve of 3.7 to 
4.5 million tons, ranging from 0.5 to 0.17 
ounce of gold per ton of ore. The project 
costs were $7.2 million with an estimated 
economic life of 10 to 14 years. (2) Philip- 
pines Eagle Mines, Inc. (formerly Metal 
Exploration Asia, Inc.), which took over the 
property from Marsman and Co. at Panaca- 
le in Camarines Norte, will start its Longos 
gold production operation during the first 
quarter of 1981. The initial milling capacity 
would be 500 tons per day. The ore reserves 
at Panacale were estimated at 1.5 million 
tons, averaging 0.5 ounce of gold per ton of 
ore. The project costs were $29 million 
including a $20 million mill plant. (3) Gold 
Arrow Mining Co., an important metal- 
lurgical-grade chrome ore and concentrate 
producer, will start operation of its Labo 
gold project in Camarines Norte in January 
1981 with a capacity of 1,000 tons per 
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day. The proven ore reserve of the area was 
expected to last 5 years. The company was 
reportedly planning to operate a $26 million 
gold project in Run-runo, Quezon, Nueva 
Vizcaya, in 1981. The plan calls for a gold 
mill with a capacity of 2,500 tons per day. 
The proven reserves of the area were esti- 
mated at 9 million tons, with an overall 
grade of 0.054 ounce of gold per ton of ore. 
(4) Batony Buhay Gold Mines Inc., a new 
gold producer, was expected to start its 
9,000-ton-per-day Batong Buhay copper-gold 
mill in Kalinga-Apayao of northern Luzon. 
The project, currently managed by Philex 
Mining Corp., reportedly has spent about 
$200 million for equipment and for mine 
development costs, and an additional $40 
million would be needed to bring the mine 
into production. Ore reserves of the area 
were estimated at 54.3 million tons, aver- 
aging 0.599% copper and 0.12 to 0.373 gram 
of gold per ton of ore. 

Iron and Steel.—In 1980, there was no 
production or export of iron ore. San Pio 
Guinto Mining Corp., the only producer of 
lump ore in 1979, reportedly has stopped 
operation.“ 

Sta. Ines Mining and Steel Corp., a joint 
venture between the Seguera family and 
Nihon Metallgesellschaft, an affiliate of 
Lurgi Chemi und Huttentechnik GmbH of 
the Federal Republic of Germany, has se- 
cured all the financing needed to start its 
P300 million iron ore mining and milling 
project in Antipolo, Rizal. The project would 
be financed 70% by stockholders of the 
company, 20% by Nihon Metallgesellschaft, 


and the remaining 10% by other foreign 


investors. The project would put up an iron 
ore processing plant in Antipolo, Rizal, to 
process the iron ore produced from its mine 
in Mount Masarat near the Quezon and 
Camarines Norte boundary by 1984. The 
proposed plant would have an annual ca- 
pacity of 1.5 million tons of iron ore concen- 
trate. Lurgi will conduct the project’s engi- 
neering work and supply the mining and 
milling equipment on a turnkey basis. Ni- 
hon Metallgesellschaft will handle the mar- 
keting of Sta. Ines iron ore concentrate in 
the world market during the first 3 to 5 
years of operation. 

The viability of an integrated steel mill 
development project at the Phividec Indus- 
trial Estate in Villanueva of Misamis Orien- 
tal Province, originally scheduled to be 
completed by 1985, was still under review in 
1980. The Government has commissioned 
Vöest Alpine AG of Austria to conduct a 


MINERALS YEARBOOK, 1980 


study to find out the suitability of domestic 
raw materials for several small plants, each 
with an annual capacity of 200,000 tons per 
year, instead of a giant steel mill at 1.5 to 2 
million tons per year as ‘proposed by a 
Japanese study. Two likely domestic raw 
material sources cited by the Philippines 
Board of Investments were the tailings of 
nickel mining and refining operations of 
MMIC in Nonoc, Surigao del Norte; and 
iron cinders, a byproduct of the forthcoming 
phosphatic fertilizer operation of Philippine 
Phosphate Fertilizer Corp. in Isabel. United 
States Steel Corp. of the United States, 
Nippon Steel of Japan, and Thyssen Steel of 
the Federal Republic of Germany have 
expressed interest in supplying the equip- 
ment and/or minority equity participation. 

Nickel.—The Philippines nickel mine out- 
put accounted for 5% of the world’s total 
mine production. Value of nickel output 
was 11% of the Philippines total mineral 
production in 1980, and was the third most 
important industry in the country’s hard 
mineral sector. 

MMIC, a major nickel ore producer and 
the only refined nickel producer of the 
Philippines, produced about 75% of the 
country’s total nickel output in 1980. MMIC 
operated a Surigao nickel refinery at No- 
noc, Surigao del Norte, with an annual 
capacity of 34,000 tons of refined nickel. 
After a 23-day plant turnaround in July 
1979, the capacity utilization reached 81.4% 
in October 1979 for the first time, and 
reached another new high at 84.5% in May 
1980. The average capacity utilization in 
1980 was 73.7%, about 17% higher than 
that of 1979. MMIC nickel production is 
expected to continue to increase in 1981 if 
the world market prices of nickel remain at 
the current levels of about $3 per pound. In 
an effort to reduce the energy costs of its 
Nonoc nickel refinery, MMIC obtained a 
$70 million loan from the Banco Exterior de 
Espana and a $25 million loan from the 
Development Bank of the Philippines to 
finance converting the power source from 
oil to coal. The coal-fired plant, that will 
replace an oil-driven power kiln at its No- 
noc nickel refinery, would result in a sav- 
ings of about $33 million per year for the 
company. 

The other important nickel ore producer 
in the Philippines was Rio Tuba, which 
operated a nickel mine at Bataraza on 
Palawan Island. 

MMIC shipments in 1979 were as follows: 
45.7% went to Europe, 37.7% to the United 
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States, 10.9% to Japan, 2.7% to other Asian 
countries, 2.1% to Canada, and the remain- 
ing 0.9% to domestic consumers. All of Rio 
Tuba’s shipments went to Japan. 

Based on the previous estimate by the 
Bureau of Mines and Geo-Sciences in 1976, 
the country has 3,822 million tons of nickel 
reserves averaging 0.96% nickel. However, 
the most recent figures released by the 
Mineral Economics and Information Divi- 
sion of the Bureau of Mines and Geo- 
Sciences indicated that as of December 31, 
1979, the total nickel ore reserves of the 
country were estimated at 1,479,462,378 
tons, with ore grades ranging from 0.23% to 
2.4% nickel.” 

Uranium.—The Australian Government 
and the Philippines have agreed in princi- 
ple to a 5-year joint project to find and 
define prospective uranium mining areas in 
the Philippines. The project was expected to 
spend a total of P34 million for uranium 
exploration and training. The Australian 
Government will contribute $2.5 million for 
technical expertise and technology to con- 
duct airborne radiometric surveys, which 
would pinpoint targets for groundwork. The 
Australian team will also train Philippine 
scientists in uranium exploration. The ini- 
tial exploration will start in the first quar- 
ter of 1981 and the target areas are to be in 
the Ilocos region, Mindoro, Polillo Island, 
Cataduanes, Masbate, Isabela, and Nueva 
Vizcaya. 

Other Metals.—Production of unwashed 
manganese ore was by Black Rock Mining 
Corp. at Dimapique, Isabela, and Associated 
Mining and Industrial Corp. at Cabadbaran, 
Agusan del Norte. Lead was produced by 
Zambales Base Metals, Inc., from its lead- 
zinc-copper operation at Ayala district, 
Zamboanga City in Zamboanga del Sur. 


Zinc production by Zambales Base Metals, . 


Inc., accounted for 54% of total zinc output 
in 1980, and the remainder was by Benguet 
Exploration, Inc., from its gold-silver-zinc- 
copper operation at Tuba, Benguet. Produc- 
tion of molybdenum was mainly by MMIC 
from its Sipalay copper-gold operation as a 
byproduct at Cartagena, Negros Occidental. 
Other producers of molybdenum were Black 
Mountain, Atlas, and CDPC Mining. 


NONMETALS 


Cement.—Under the country’s cement in- 
dustry rationalization program, five 1- 
million-ton-per-year-capacity cement plants 
were to be constructed over the 1980-85 
period. Under the program, new cement 
plants must be coal fired; plant sites must 
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be located at a place where the raw materi- 
al reserves are adequate, and good harbor 
facilities must be available for receiving the 
coal and distributing the cement; and 70% 
of plant output must be exported. In June 
1980, the Philippine Cement Industry Au- 
thority (PCIA), selected Negros Cement 
Corp. (NCC) to build the first of the five 
cement plants at Basay, Negros Oriental, 
adjacent to the shipping facility of CDCP 
Mining, the largest construction company 
in the country as well as the major copper 
and gold producer. NCC was formed by the 
CDCP Group in 1980. NCC reportedly has a 
marketing contract with Phillips Bros. of 
the United States, which has been commit- 
ted to a 30% equity participation in the 
cement plant. Lone Star Cement of the 
United States reportedly was also interest- 
ed in investing in the project. The project 
cost was estimated at more than $100 mil- 
lion, and was expected to be operational in 
1984.12 

The cement industry rationalization pro- 
gram also calls for the cement industry to 
rehabilitate equipment and to modernize 
existing plants. The Government will assist 
companies that convert their fuel systems 
from bunker to coal-fired kilns. It was 
reported that the Northern Cement Corp., 
one of the leading cement producers of the 
Philippines, would be the first cement plant 
in Luzon to convert from bunker oil to 
wholly coal-fired kilns. The company would 
also install new equipment and expand its 
capacity to 1 million tons per year by 1981. 

Krupp Polysius AG of the Federal Repub- 
lic of Germany was awarded a $33.3 million 
contract in November 1980 to convert nine 
oil-fired cement plants to coal in the Philip- 
pines. According to the contract, Krupp 
would supply and install the coal-fired ce- 
ment kiln and other equipment at the 
plants by 1982. 

In 1980, the Philippines had 17 cement 
plants, which operated at about 70% of total 
industry capacity of 7.4 million tons. Low 
capacity utilization was due to outmoded 
equipment, inefficient plant size (no plants 
have an annual capacity of 500,000 tons), 
inadequate working capital, and lack of the 
required electrical supply. 

Cement manufacturing is the most impor- 
tant industry in the Philippines nonmetal- 
lic mineral production sector. In 1980, the 
Philippines production of cement was val- 
ued at $230 million, which was about 27% 
higher than that of 1979, and accounted for 
63% of nonmetallic and 14% of the Philip- 
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pines total mineral production. 

Dolomite.—Philippine Mining Service 
Corp. a joint venture company between 
Kawasaki Steel Corp. and Kawatetsu Min- 
ing Co. of Japan, and Dolomite Mining 
Corp. of the Philippines, was formed in July 
1980. Kawasaki reportedly has a 40% inter- 
est in Philippine Mining Service Corp., 
which would mine the dolomite deposits of 
Dolomite Mining Corp. under a service 
contract at Alcoy in Cebu, about 60 miles 
from Cebu City. The mining area involves 
52 hectares with a proven minable ore 
reserve of 15 million tons. The total cost of 
the project was estimated at $8 million. 
Construction of the facilities started in July 
1980, and they were expected to be opera- 
tional by October 1981. The company plans 
to produce 360,000 tons of dolomite per year 
during the first 2 years of operation and 
gradually increase to 500,000 tons per year 
in later years. Kawasaki Steel Corp. was 
expected to purchase most or all of the 
dolomite produced from the dolomite mine 
in Cebu Island.'* 

Fertilizer.—As one of the Philippines 11 
industrial projects announced in 1976, plans 
for a phosphatic fertilizer plant finally 
started in 1980. The Philippines Phosphatic 
Fertilizer Corp. (Philphos) the owner and 
operator of the country's $370 million fertil- 
izer project, has decided to build the plant 
at Isabel on Leyte Island in central Philip- 
pines. In August 1980, the company sent 
invitation-to-bid papers and other docu- 
ments to four consortiums. The successful 
bidder would build the complex on a turn- 
key, fixed-price basis. Construction was to 
start in the spring of 1981, and be completed 
by February 1983. The whole complex 
would have four plants: A sulfuric acid 
plant, a phosphoric acid plánt, a granula- 
tion plant, and an ammonium sulfate plant. 
The planned annual capacity is 350,000 tons 
of phosphatic fertilizer. After negotiations 
with several candidates, the Government of 
the Philippines finally accepted the invest- 
ment offer made by Nauro Phosphatic Corp. 
(NPO) of the Central Pacific Republic of 
Nauro in a 40% equity participation or with 
$40 million in a form of raw material 
(phosphatic rock) to be supplied by NPC for 
the fertilizers plant. The other raw mate- 
rial—sulfuric acid, would come from the 
neighboring copper smelter, which was 
scheduled to be operational in 1983. How- 
ever, some pyrites would have to be im- 
ported. The Philippines Bureau of Mines 
and Geo-Sciences also identified several 
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phosphate rock reserves in seven Provinces 
for the raw material sources of the fertilizer 
plant. Phosphate rock reserves in Leyte 
were estimated at 1.23 million tons; Negros 
Occidental, 219,344 tons; and Davao del 
Norte in Cebu, 185,728 tons. The total re- 
serves of the seven Provinces were estimat- 
ed at 2.08 million tons of phosphate rock. 

Silicon.—Maria Cristina Chemical Indus- 
tries (MCCD planned the construction of a 
P80 million silicon plant at Ayungon, Ne- 
gros Oriental. The company has already 
invested P10 million in the silicon plant at 
the mine site set up 2 years ago in a 400- 
hectare lot in Barangay Maaslm, Negros 
Oriental. The silica produced from the mine 
was shipped to MCCT's plant in Iligan City 
to make ferrosilicon. The ferrosilicon pro- 
duced by the company was exported to 
Romania, Japan, Australia, and Southeast 
Asian countries. The silica ore deposits at 
Ayungon was estimated at 500 million 
tons.“ 


MINERAL FUELS 


Coal.—For the first time, the production 
of coal increased 20% from that of 1979, and 
passed the 300,000-ton level in 1980. In 1979, 
coal production was produced mainly from 
three coal mining areas in Cebu Island by 
about 50 small privately owned coal mine 
operations, accounting for 85% of total 
production. The remaining 15% of the pro- 
duction was from Gigaquit in northeastern 
Mindanao and from Burdeos on Polillo Is- 
land. In 1980, a new open pit coal mine, 
operated by Vulcan Industrial and Mining 
Corp. on Semirara Island off the southern 
coast of Mindoro Island, started production 
at 300 tons of coal per day. The projected 
production of coal was to reach 150,000 tons 
in 1981 and 250,000 tons in 1982, with an 
additional investment of P14 million for 
acquiring necessary equipment. The charac- 
teristics of Semirara coal has been specified 
as low ash and sulphur contents, fixed 
carbon content of 31% to 52%, and a heat- 
ing value ranging from 9,000 to 10,000 Btu’s 
per pound. 

Presently, almost all of the coal produced 
in the Philippines is consumed by various 
domestic cement plants and some utility 
companies. According to the Philippines 
Ministry of Energy, coal contributed only 
1% of the country’s total energy require- 
ments in 1979. In line with a long-term 
strategy of accelerating the development of 
indigenous energy resources, coal’s share of 
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the Philippines total energy requirements 
would be increased to 13.5% in 1985 by 
increasing annual coal production to 2.3 
million tons, and importing the remaining 
3.1 million tons possibly from mainland 
China, the United States, and Australia. 

During the past decade, the Philippines 
has been actively engaged in coal explora- 
tion and development. As of early 1980, 
there were 13 coal mines under various 
stages of active exploration. Six were along 
the northeastern coast of Mindanao, one on 
Cebu Island, two on Catanduanaes Island, 
two on Mindoro Island, and two in Luzon. 
According to the Philippines Bureau of 
Energy Development, the Philippines has a 
proven coal reserve of 186 million tons as of 
1980. The most promising coal areas report- 
edly were in Cebu, Zamboanga del Sur, 
Semirara Islands, Bataan Island, and Polil- 
lo Islands. 

The Government of the Philippines 
planned to set up six coal depots in the 
coming years to supply the fuel needs of 
mines and cement plants, which were to 
shift from bunker-oil to coal-power genera- 
tion. The depots will also serve as blending 
stations. The feasibility studies on the de- 
pots were completed, but the financing has 
yet to be lined up. According to the Ministry 
of Energy, the depots would be located at 
the North Harbor in Manila; Poro Point in 
La Union; Naga cement plant in Cebu; 
Pacific cement plant in Surigao del Norte; 
MMIC plant on Nonoc Island; and Iligan 
City, where Iligan Cement, Floro Cement, 
and Mindanao Cement have plants. 

The Government of the Philippines also 
created the National Coal Authority in 
September 1979 to handle the marketing, 
importation, blending, storage, and distri- 
bution of coal in the country. 

Petroleum and Natural Gas.—In 1980, 
the only oil-producing field was Nido, which 
went into full production in February 1979, 
and reached a peak of 40,000 barrels per day 
in September 1979 with five productive 
wells. Average daily output of Nido Oilfield 
dropped to about 14,000 barrels per day in 
January of 1980. By February, Nido A-1, the 
biggest well, was shut down after water 
seeped into the oil flow. On March 20, Nido 
A-2, B-1, B-2, and B-3A were also shut down 
for 5 days to allow repairs on the single- 
buoy mooring system. All four wells, except 
A-1, which has shut down permanently, 
resumed production later, but the average 
daily output declined from 11,000 barrels 
per day in July to 9,000 barrels per day in 
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October, and declined further to 3,500 bar- 
rels per day at the end of 1980. 

The operator of Nido Oilfield, Cities Ser- 
vice has revised the original estimate of the 
Nido Oilfield's oil reserves of 45 million 
barrels to between 11.5 and 17.1 million 
barrels. In late 1980, Oildeco, a Norwegian 
company was hired by Cities Service to 
review its initial studies and data. At the 
same time, the Philippines Ministry of En- 
ergy, in cooperation with the Indonesian 
Pertamina, also conducted its own reassess- 
ment. According to Cities Service, by the 
end of 1980 a total of 12.2 million barrels 
has been pumped out since the Nido Oilfield 
went into production in February of 1979. 

During the 1977-80 period, the Philip- 
pines discovered four new oilfields near the 
existing Nido Oilfield, offshore northwest of 
Palawan Island: Cadlao Oilfields, discover- 
ed by Amoco about 20 miles north of Nido 
Oilfields in 1977, (Cadlao-1 and Cadlao-3 
wells were scheduled to produce at an 
initial rate of 9,000 barrels per day in June 
1981); Matinloc Oilfield, discovered during 
the 1979-80 period by Cities Service about 
12.5 miles northeast of Cadloa Oilfield, was 
to start production in late 1981 at an initial 
rate of about 11,000 barrels per day. Two 
other oil discoveries also made by Cities 
Service are the Pandan Oilfield and Libro 
Oilfield. The former is located about 33 
miles northeast of the Nido Oilfield and the 
latter about 4.3 miles east of Pandan Oil- 
field. Based on data released by the opera- 
tors, the quality of crude oil from these 
newly discovered oilfields is of low-sulfur 
crude oil with an API gravity of 43° to 44°. 

Domestic crude oil production accounted 
for 10% of the country's annual consump- 
tion of about 85 million barrels in 1979, and 
for only about 2% in 1980. Combined output 
of Nido and Cadlao was estimated to pro- 
duce about 5% of the Philippines oil con- 
sumption of 89 million barrels in 1981. 

In mid-1980, the State-owned PNOC Ex- 
ploration Corp. (PNOC-EC) discovered a 
natural gas well, San Antonio-1, located in 
Barrio San Antonio in Echague of Isabela 
Province, onshore of the Cagayan Valley 
Basin. This is the only productive gas well 
found so far out of five wells drilled. Report- 
edly, the initially estimated flow rate of 6 
million cubic feet per day was revised to 12 
million cubic feet per day. 

The Philippines reportedly will build a 
$141 million 100,000-barrel-capacity refin- 
ery in Limay, Bataan Island, by 1983. A new 
$10-million crude oil import terminal of the 


- 
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Bataan Refining Corp. in Limay was com- 
pleted in June 1980. A $60 million gas 
terminal next to its refinery in Tabangao 
reportedly will built by NDC-Shell Mineral 
Investment Co. in 1983. 


Economist, Branch of Foreign Data. 

?Where necessary, values have been converted from the 
1 nes Peso to U.S. dollars at the rate of 
P7.46 = US$1.00 
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The Mineral Industry of 
Poland 


By Tatiana Karpinsky! 


In 1980, the production plan in Poland 
was not fulfilled in many sectors of indus- 
try. The economic situation of the country 
was extremely difficult, and Poland was in 
deep political and economic crises. A huge 
wave of strikes along the Baltic coast and 
Silesia Coalfields in August and early Sep- 
tember 1980 was followed by a rash of 
smaller stoppages throughout the country. 
Strikes hit many industries, labor produc- 
tivity dropped, and discipline deteriorated. 
The results were particularly visible in the 
coal, steel, copper, sulfur, fertilizer, and 
cement industries, where production was 
short of the planned targets for 1980.2 

On September 14, Poland's Council of 
State issued a decree on legal procedures for 
the registration of new trade unions to be 
formed outside the jurisdiction of the exist- 
ing Central Council of Trade Unions. The 
decree came exactly 2 weeks after the strike 
settlement in Gdansk had provided the 
workers with the right to form their own 
independent and self-governing organiza- 
tions. On November 10, 1980, Poland's Su- 
preme Court legally registered the Solidari- 
ty labor union, and this move defused politi- 
cal tension in the country. 

According to an agreement between the 
Government commission and the Interfacto- 
ry Strike Committee concluded on Septem- 
ber 3, 1980, at the July Manifesto coal mine, 
the new system of free Saturdays is to be 
introduced in coal mines, as of January 1, 
1981. 

According to the Ministry of Mining, 
output of coal in the first three quarters of 
1980 was 4 million tons less than planned. 
At yearend, the country was short 13 mil- 
lion tons of coal against the planned 206 
million tons. The shortage in coal produc- 
tion affected coal exports. Deliveries of coal 


to the ports for export were greatly reduced, 
and stocks at Szczecin and Swinoujscie 
Ports were already exhausted at the end of 
September. 

In 1980, the production of steel fell short 
of the plan by about 2.7 million tons; the 
output of rolled products by 716,000 tons; 
production of copper by about 33,000 tons; 
and production of electrical energy by 3 
billion kilowatt-hours. 

According to Polish sources, national in- 
come in 1980 decreased 4% compared with 


the 1979 level and decreased 6% compared 


with the 1978 level; the total output of 
industry fell by approximately 4%. Capital 
investments decreased from 23.2% of the 
national income in 1979 to 19.795 in 1980. 
While there was an overall reduction in the 
value of output, wages increased and 
amounted in zlotys(Z)to Z359 billion, an 
increase of 14% over that of 1979.3 

The total number of industrial workers 
and employees in State enterprises in Po- 
land was 4,754,000 in 1979 and 4,758,000 in 
the first half of 1980. The number of work- 
ers and employees in State mineral and 
energy enterprises by branch is given in the 
following tabulation for 1979:4 


Tofa] 5 of 
workers tota 
Branch and Nnm employ 
employees ent 
(thousands) in industry 
eet, (ee 402 323 8.5 
Other fuel 51 37 1.1 
Power ______ 85 53 1.8 
Ferrous metals_ 187 143 3.9 
Nonferrous met- 
alas 74 53 1.5 
Building materi 
als - 186 139 3.9 


798 


In 1980, Poland was involved in the con- 
struction of nine raw material projects 
within the CMEA countries.» In exchange, 
in addition to the quantities provided for by 
a longstanding agreement, Poland received 
from the U.S.S.R. about 1 million tons of 
crude oil, 2.8 billion cubic meters of natural 
gas, 2.5 million tons of iron ore, 61.8 thou- 
sand tons of ferroalloys, and 25,000 tons of 
asbestos.* 

With a new large coal mining and power 
complex at Belchatow and several other 
power projects underway, Poland was still 
facing an energy shortage. Therefore, Poles 
have taken an active part in building three 
nuclear power stations in the Soviet Union 
to receive in return 1,200 million kilowatt- 
hours of electric energy in 1984 and 6,000 
milion kilowatt-hours annually in the 
years 1988-2003. In Khmielno, Kursk, and 
Smolensk, 1,600 Polish workers were en- 
gaged in construction worth 200 million 
rubles. The number of Poles working there 
is to rise to 5,000. In addition, Poland is to 
supply equipment for these nuclear power 
projects worth about 200 million rubles. 

The targets of the seventh 5-year plan 
(1981-85) were initially outlined at the 
Eighth Congress of the Polish United Work- 
ers Party which met in Warsaw in February 
1980. The program outlined at the Con- 
gress foresees further economic growth and 
improvement of working and living condi- 
tions. The seventh 5-year plan envisages an 
increase of 14% to 18% in the national 
income and 20% to 24% in gross industrial 
output. 

In the 1981-85 period, Poland will concen- 
trate its investment in the energy, trans- 
port, and agricultural sectors. Capital in- 
vestment is planned to fall from about 26% 
of national income in 1978 to under 20% in 
1981-85. 

Poland is planning to accelerate modern- 
ization of many branches of industry, in- 
crease its exports, and increase housing 
construction. Priority is to be given to food 
production. 

According to the plan outlined at the 
Eighth Party Congress, the mineral com- 
modity production for 1985, in million tons, 


MINERALS YEARBOOK, 1980 


is as follows: 
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Crude steel ____________________ 
Rolled steel produets ss 
Fertilizer materials: 
Nitrogen 
Phosphorus ~- - --------------—-- 
Bituminous coal ... „ 
Lignite 


oona cocotte 


S 
o 
ee 28 


In the 1980's, the primary area of cooper- 
ation within the CMEA will be participa- 
tion in the implementation of long-term 
directional programs of cooperation, which 
were prepared following the resolutions 
adopted at the 30th CMEA Session in 1976. 
The programs concern cooperation in five 
branches of material production until 1990, 
including fuel, energy, and raw materials. 

On December 3, 1980, the Central Com- 
mittee put the Government under obliga- 
tion to work out, within the framework of 
the 5-year plan, a 3-year plan for restoring 
economic equilibrium and economic stabili- 
zation to the country. This plan is to deter- 
mine the direction for concentrating the 
means and structural changes indispen- 
sable for improving the financial and mar- 
ket situation; expanding agriculture; meet- 
ing the material, raw material, and energy 
needs; developing the economy’s export ca- 
pacity; and improving the State’s balance of 
payments. 

The plan for 1981 is to be the first stage of 
the 3-year program of economic stabiliza- 
tion and for solving existing difficulties. The 
Polish economic plan for 1981 is modest, but 
was not fully elaborated in 1980. The Gov- 
ernment planning commission expects the 
level of industrial output in 1981 to be close 
to that of 1980. Some sectors should have 
even lower production. Investment outlays 
will be lower by at least Z100 billion, that is, 
by about 20% compared with 1980 levels. 
The volume of mining production compared 
with that of 1980 will probably be lower. 
This concerns hard coal, copper, zinc, lead, 
and sulfur.® 

In connection with the introduction of an 
economic reform starting January 1, 1981, 
enterprises are determining their annual 
plans on their own. The tasks determined 
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by industrial unions, ministries, and the 
State Planning Commission of the Council 
of Ministers concern only some issues. 
Therefore, economic results of 1981 will 
depend to a considerable extent upon inde- 
pendent initiatives of the basic economic 
organization. 

Poland's debts to developed economy 


countries amounted to about $23 billion in 
1980. Poland counted on a surplus of $600 
million in trade in 1980, but instead had a 
foreign trade deficit of about $700 million. 

At the end of 1980, Poland’s population 
totaled 35.7 million, an increase of 322,000 
over the 1979 total. 


PRODUCTION 


Poland has large reserves of coal, lignite, 
sulfur, copper ore, salt, and lead and zinc 
ores. However, the country must import 
crude oil, gas, iron ore, magnesite, kaolin, 
phosphate, chromium, molybdenum, man- 
ganese, and a few other materials. 

In 1980, only 40% of the projects envision- 
ed for completion were actually completed. 
By the end of 1980, capital tied up in 
incompleted investments had grown to Z800 
billion, compared with Z665 billion at the 
end of 1979. Industry was badly affected by 
shortages of raw and semifinished materi- 


In 1980, production dropped for coal, roll- 
ed steel products, primary aluminum, fertil- 
izers, and cement. Increases were reported 
in some products, including pig iron and 
electrolytic copper. Economic results for the 
first 6 months of 1980 were respectable, 
with both national income and industrial 
production; however, the industrial picture 
deteriorated during the second half of 1980. 
Economic results of the first and second 
half of 1980, compared with the same Pee 
ods in 1979 follow, in percent: 


als, fuel, and energy, as well as by work 1980 First Second 
stoppages and strikes. According to official half half 
results, output of the majority of basic Hard collll . 106.6 89.5 
articles“ fell in 1980, compared with that of — Crudesteel --------------- 106.2 96.9 
: í p Rolled products ____________ 105.0 95.5 
1979. Decline was even greater compared Cement: 1115 89 9 
with the 1980 plan. — o —— ää. . 
Table 1.—- Poland: Production of mineral commodities! 
(Metric tons unless otherwise specified) 
Commodity? 1976 1977 1978 1979 19807 
METALS 
Aluminum metal, primary 103,000 104,000 100,000 96,600 90,000 
Cadmium metal, primary €750 754 761 173 760 
Copper: 
Mine output, metal content, recoverable |... 267,000 289,300 321,000 325,000 3346,125 
Metal: 
Smelter, including secondary ... ..... 281,200 311,000 337,000 341,000 3363,500 
Refined, including secondary_ _ _ _ — — — —_ 270,100 306,600 332,200 335,800 $357,300 
Iron and steel: 
Iron ore and concentrate, gross weight 
thousand tons 674 659 529 249 200 
Pig PON 2 et etes do... 7,912 19517 11,109 10,966 10,000 
Ferroalloys: 
Blast furnace do— 124 134 126 138 126 
api: furnace do- 164 1175 169 176 170 
teel: l 
Crüde -eac ee oe do- 15,639 17,841 19,251 19,218 319,484 
Semimanufactures: 
Rolled, excluding pipe _ _ _ _ _ do- 11.501 11,950 13,566 13,577 313,551 
- Pie do- 1,135 1,183 1,164 1,161 31,132 
ad: 
Mine output, metal content, recoverable *60, 63,000 63,900 61,900 58,800 
Metal, refined, including secondary ------- 80,600 85,400 86,700 84,200 80,000 


See footnotes at end of table. 
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Table 1.—Poland: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity? 


METALS —Continued 


Mine output, metal content, recoverable 
Metal, smelter ___________.-_---_--~- 


Silver, m 


Zinc: 


ine output, metal content, recoverable* 
thousand troy ounces. . 


Mine output, metal content 


Metal, refined, including secondary ------- 


NONMETALS 
Br ³⁵ð 0 ĩ⁵ 
Cement, hydraulic thousand tons. .. 
Clays and clay products: 

Crude: 
Benton item do- 
Ife clay onini es do... 
Kaolin ----------------- 89 
Products... s . 
FF -_------------------ do... 
Gypsum and anhydrite, crude? * _ do- 
Lime, hydrated and quicklime ~ ~ — ~~ do... 
Magnesite, crudldee „ 
Nitrogen; N content of ammonia thousand tons 
t: 
CERE 8 do 
GM.; 88 do... 
Sodium and potassium compounds, n.e.s.: 
Sodium carbonate (soda as) - - - — do... 
Caustic soda (96% NaOH) do- 
Stone: 
Dolom ile do- 
Limes tone do- 
Gurte cac 
Othner.nr‚.r O- 
Sulfur: 
Native 
Fr asche do- 
Other than Frasc he do- 
Total. mier. do- 
Byproduct:* 
From metallurgy - ---------- do— 
From petroleum do— 
TOt8l ĩ·˙·⅛ĩ.. d do- 
From gypsunngeMͥͥͥ „ do- 
Total sulfuͥ: D do. ... 


MINERAL FUELS AND RELATED MATERIALS 


Coal: 
Bituminous - - -------------—-— do. ___ 
Lignite and brown - ------------ do— 
M ·˙?ü—-ꝛůn⁊U 88 do— 
Coke 
Coke veen-”wdvw cllc do- 
Gas house 8 
Dtal- uds iuc LE do. ___ 
Fuel briquets, all grades Ottone 
as: 
Manufactured: 
Town gas million cubic feet 
Coke oven gas do— 
Natural, marketed uu do... 
Natural gas liquids: 
Natural gasoline thousand 42-gallon barrels- 
Propane and butane- - - --------- do- 
Peat: 
Fuel oA eee IR REL 
Agricultural 


See footnotes at end of table. 


1976 


12,500 
"2,500 


17,800 


180, 000 
237, 000 


80,342 
19.800 


5,210 


179,302 
39,309 


218,611 


17,868 
932 


18,800 
1,673 


718,967 
1247, 628 
"236,609 


178 
58 


2,000 
35,000 


1977 


2,400 
72,400 


10,708 


188,000 
228,000 


88,700 
21,300 


186,200 
40,800 


221,000 
19,055 
945 
20,000 
1,697 
17,877 
"258,507 
1257, 695 


285 
258 


1.100 
35,000 


1978 


N 
17,476 


4,546 
505 


5,051 
315 
35 


350 
20 


5,421 


192,622 
41,005 


233,627 


20,356 
950 


21,306 
1,752 


16,282 
265,359 
282,242 


85 
“58 


600 
35,000 


1979 


12, 100 
72,100 


722,600 


182,700 
209,000 


96,000 
19,176 


17,610 


74,310 
1520 


4,830 
1310 
35 


"345 
20 


5,195 


201,004 
38,083 


239,087 
20,037 
950 
20,987 
00 


? 


14,233 
261,015 
259,072 


*85 
58 


NA 
35,000 


1980€ 


88888 


8 


— 
M m w 00 Ie 


88 88 


i» 
2 
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Table 1.—Poland: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity? 1976 1971 1978 1979P 1980€ 
MINERAL FUELS AND RELATED MATERIALS 
ntinu 
Petroleum: 
Crude: 
As reported |... thousand tons_ _ 455 364 363 331 330 
Converted thousand 42-gallon barrels. . 3,376 2,701 2,693 2,456 2,448 
Refinery products: 
asoline ________________ Os 22,448 28,518 29,325 28,720 27,300 
Kerosine (presumably including jet fuel) 

do... 1,132 1,194 1,240 1,105 1,050 
Distillate fuel oil |... do... 36,368 38,031 39,240 38,663 36,750 
Residual fuel oil do. .. 33,287 29,131 29,970 29,826 28,350 

Lubricating oi] .... ......- do- 3,052 
3,276 3,430 3,314 3,150 

Grease sse LL iE do- 2100 
Paraffin do- 173 189 197 m lc 
Liquefied petroleum gas do- 2,123 2,285 2,320 2,209 2,100 
Bitumen do- 6,933 7,017 7,090 6,628 6,300 
Total o re do... 105,616 109,641 112,812 110,465 105,000 

*Estimated. Preliminary. ‘Revised. NA Not available. 


1Table includes data available through July 10, 1981. 


2In addition to the commodities listed, antimony, cobalt, germanium, gold, a variety of crude nonmetallic construction 
materials, and carbon black are also produced, but available information is inadequate to make reliable estimates of 
output levels. Poland may also produce alumina in smal! quantities, but details of such an operation, if it exists, are not 


available. 
Reported figure. 


“Includes building gypsum, as well as an estimate for gypsum used in production of cement. | 
Total of listed commodities only; excludes products not reported individually as well as refinery fuel and losses. 


TRADE 


In 1980, the value of exports increased by 
3.4% over 1979 value and reached 251.9 
billion; the value of imports increased 6.1% 
and reached Z57.6 billion. The deficit of the 
balance of payments went up to 25.7 billion 
in 1980, or 39% over the 1979 total. The 
poor trade results were due to the unsettled 
situation prevailing in Poland during the 
second half of the year. While foreign trade 
increased during the first 6 months of 1980, 
the trade results deteriorated substantially 
during July through December. 

The trade deficit, with the centrally 
planned countries, amounted to Z3 billion 
in contrast to a surplus of over Z1 billion in 
1979. The balance of payments deficit with 
market economy countries was reduced to 
22.7 billion compared with the 1979 deficit 
of Z5.2 billion. The decline in the deficit 
resulted by increasing exports, while hold- 
ing imports approximately to their 1979 
level. Exports to market economy countries 
were valued at Z22.9 billion, about 10% 
below the planned target, and imports at 
225.6 billion.“ 

Among branches of the Polish industry, 
the most important in external trade was 


electrical and manufacturing industries. In 
1980, exports by the electrical and manu- 
facturing industries contributed about 48% 
of Poland's total export value; fuel and 
electric power, 14%; ferrous and nonferrous 
industry, 9%; chemical industry, 8.5%; and 
products of other industries, about 20.5%. 
The import value of manufacturing and 
electrical industries accounted for 35%; fuel 
and electrical power, 18%; ferrous and non- 
ferrous industry, 11%; chemical industry, 
12%; and products of other industries, 
about 240%. 10 In 1980, coal exports amounted 
to 31 million tons. 

The value of coal export in 1980 decreased 
by Z1 billion (about $332 million) compared 
with 1979 values. There were decreases also 
in exports of lignite, coke, cement, copper, 
fertilizers, caustic soda, and sulfur. 

In the second half of 1980, in comparison 
with the same period of 1979, exports 
dropped as follows: Coke—312,000 tons, 
copper—7,500 tons, sulfur—312,000 tons, 
and cement—314,000 tons. 

Prices paid by Poland for raw materials 
imported from the U.S.S.R. (per metric ton 
unless otherwise specified) were as follows: 
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Raw material 


C“⅛ͥʒl: s??? eet ð y doce 
hh ³ðL ee Ea 
Apatite e e ae EE 
Natural gas (per 1,000 cubic meters )) 
ain ð ĩ 


The prices paid by the Soviets for raw 
materials imported from Poland (per metric 


Raw material 


During 1975-80, Polish-Soviet total trade 
turnover reached Z147 billion (about $48.8 
billion). It was approximately twice that of 
the 1971-75 turnover." 

The U.S.S.R. is the main trade partner of 
Poland. Poland’s turnover with the Soviet 
Union in 1980 amounted to about Z35 bil- 
lion. It comprised about 32% of Poland’s 
total foreign turnover and about 58% of the 
turnover with centrally planned economy 
countries.!? Soviet Union supplies constitut- 
ed 38% of total Polish imports of all raw 
materials. Besides raw materials, Poland 
imported from the Soviet Union about 
53,000 tons of aluminum and about 3 mil- 
lion tons of petroleum products in 1980. 
Poland balances imports from the U.S.S.R. 
with exports of coal, machinery and equip- 
ment, and complete industrial plants. In 
1980, more than 13 million tons of Soviet oil, 
over 5 billion cubic meters of natural gas, 
and 9 million tons of iron ore were delivered 
to Poland. Supplies from the Soviet Union 
accounted for 100% of all imports of natural 
gas, 76% of crude oil imports, and 72% of 
iron ore imports. The U.S.S.R. has guaran- 
teed to maintain the supply of crude oil, 
natural gas, iron ore, and other raw materi- 
als at the level of 1980 for the next 5-year 
period (1981-85). 

In 1980, about 12% of raw materials 
supplied by the Soviet Union comprised 
materials received in exchange for Poland's 
participation in joint investment projects in 
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Prices paid by ; 
Poles to Soviets World prices 
Zlotys Dollars Zlotys Dollars 
SNE: 318 106 735 244 
a 46 15 52 17 
. 201 67 212 70 
Le 253 85 340 113 
Tm 3,484 1,157 3,605 1,197 
ton) follow: 
Prices paid by . 
Soviets to Poles World prices 
Zlotys Dollars Zlotys Dollars 
oes 170 56 pu 8 
-— 213 71 375 125 
ae 5,291 1,758 6,306 2,095 
zu 2,650 883 2,123 705 


the Soviet Union for many years. These 
projects included development of potassium 
salt in Belorussia, construction of an asbes- 
tos plant in Kiembayevsk, construction of 
the Orenburg gas pipeline, and building of 
the atomic energy power stations. 

In 1980, the U.S.S.R. agreed to supply 
Poland with additional commodities worth 
$150 million and to grant Poland a 10-year 
low-interest credit worth $260 million. The 
Soviet Government has also rescheduled 
the repayments of the credits worth $280 
million granted to Poland for the purchase 
of intermediate and raw materials from 
market economy countries. 

The Swedish Government has granted 
Poland credit guarantees to the value of 200 
million crowns ($47.6 million) to enable 
Swedish enterprises to continue exports to 
Poland of industrial commodities, iron ore, 
and other products. 

In 1980, Brazil and Poland signed a long- 
term contract for sulfur supplies from Po- 
land to Brazil and supplies of Brazilian 
intermediate and raw materials to Poland. 

The Polish Construction of Mining Proj- 
ects Abroad Co. and the British Castle 
Brylling Rigs signed a contract under which 
Poland is to supply Britain with 3,500 drill- 
ing bits made by the factory of mining and 
drilling machines, in Garlice (Poland), in 
1981. New credits for Poland were fixed by 
the Federal Republic of Germany. The Gov- 
ernment is to guarantee credits totaling 300 
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million deutsche marks to finance exports 
of semifinished goods and food to Poland. 
Poland's debts, in deutsche marks, which 
mature in the first half of 1981, are put at 
about 500 million. In 1980, a cooperation 
agreement was signed in Frankfurt on the 
Main between the Polish Commercial Bank 
and a consortium of the Federal Republic of 
Germany. The credit worth DM400 million 
was granted to Poland for the development 


of the Lublin coal basin. 


In 1980, the Energoinvest Corp. of Saraje- 
vo (Yugoslavia) and Impexmetal of Poland 
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signed a contract for delivery of alumina 
worth $31 million for the Polish aluminum 
industry in 1981. The major commodities 
that Centrozap of Poland imported from 
France in 1980 were spare parts for the 
machines and equipment installed in the 
Lubin copper basin, as well as spare parts to 
metallurgical installations imported from 
France. 

In 1980, an agreement was signed be- 
tween Impexmetal of Poland and Société 
Generale de Mines of Belgium for deliveries 
of copper to Belgium. 


Table 2.— Poland: Apparent exports of selected mineral commodities! ? 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 
Aluminum: 
Oxide and hydrox ide 6 
Metal including alloys: 

TOD So Si ee A S 10,610 
Unwrought _____________--~- 30,374 
Semimanufactures 264 

Cadmium metal including alloys, all forms 10 
Chromium oxide and hydrox ide 309 
Copper: 
Af ³ĩð 88 95 
Metal including alloys: 
SOIBD um cl ——— LE 260 
Unwrough? |... 2-22 146,688 
Semimanufactures 30,600 
Iron and steel: 
Ore and concentrate M 
ue roasted __________-_____~- 18,456 
etal including alloys: 
Pi ib %%% 8 13,566 
WON ERR ie 
Ferroalloys ---------------- 11 
Steel, primary forms 
thousand tons. _ *706 
Semimanufactures: 
rs, rods, angles, shapes, sections 
do... 4537 
Plates and sheetss do- 4426 
Hoop and strip- _ — — — — do- 4139 
Rails and accessories do- 48 
Wire do- 443 
Tubes, pipes, fittings _ - do- 4109 
Castings and forgings, . 3 
88 
Lead: 
o eSI ĩr²»- eee ee 242 
Metal 3 alloys: E 
Unerought JJ 500 
Semimanufactures T1 
Nickel metal metal including alloys, all forms 9 
Ni ys el metal including alloys: 55 
queue cat oc 8 138 
Semimanufactures_ ~- - - -- --------—- s 
Platinum-group metals and silver: 
Waste and sweepings 
value, thousands $100 
Metals, unworked and partly worked: 
Platinum group do____ $1,667 
Silvers ys 8 348 


See footnotes at end of table. 


1979 Principal destinations, 1979 
1 All to Sweden. 
13.362 Austria 8, 200; West Germany 2. 158. 
22, 332 Hungary 17,500; Japan 1,572. 
232 ltaly 178; Sweden 22; West Germany 20. 


596 Brazil 251; West Germany 114; France 85. 


184 United Kingdom 124; West German 
133,720 30 802 Germany 47 835; United Kingdo 


39,471 b ovak 1 de U.S.S.R. 6,898; Uni- 
ted States 6,2 
77,669 Italy 73,561. 
8,201 All to Hungary. 
11,408 


West Germany 7,929; Yugoslavia 2,261. 
3,190 Jordan 3,179. 


4379 Yugoslavia 179; West Germany 12; 


Belgium-Luxembourg 5 


911 West Germany 127; Yugoslavia 21. 


4423 West Germany 74; United States 62. 
4147 Sweden 34; Yugoslavia 27. 

436 ltaly 9. 

444 West Germany 6; Yugoslavia 6. 
4110 East Germany 30.9 


10 West Germany 6: Sweden 3. 
260 All to Vugoslavia. 
17 All to West Germany. 
United Kingdom 4 798; Switzerland 1,600. 
11 All to West Germany. 
5 All to Sweden. 
11 All to West Germany. 


(5) All to Yugoslavia. 


Switzerland $233; Austria $159. 
Pedes nr am $1,861; West Germany 


347 United Kingdom 132; West Germany 92: 
Belgium- uxembourg 63 
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Table 2.— Poland: Apparent exports of selected mineral commodities! ? —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Tin metal including alloys: 
S so ( 8 
Unwrought tl 
Tungsten metal including alloys, all forms 


Zinc metal including alloys: 
SCHEDA eeu LUC epe 
Unwrought® ------------------ 


Other metals, n.e.s.: 
Ash and cues nonferrous ________ 
Oxides, hydroxides, peroxides 
Metall loids %%% 8 
Nonferrous allo ys 
Metal powder? 


NONMETALS 


Abrasives: 
Pumice, emery, natural corundum _ _ _ _ — 
Grinding and polishing wheels and stones_ 
Corundum, artificial 
Cement? thousand tons. . 


Clays and clay products: 
Crude clay: 
Fire clay 
Fuller's earth, chamotte 
ROR . ³»W¹22³ ⁰ 
Clay products: 
Refractory? _______________~_ 


Nonrefractor / 
Diamond: 
Gem, not set or strung 
value, thousands. _ 
ee do- 
Fertilizer materials: 
Crude, nitrogenoun s 
Manufactured: 
Nitrogenous? | thousand tons 
Phosphati ck. 
Potassic, potassium nitrate 


Gypsum J A ing ana meat tad E 


Lime? EODEM 

Pigments, mineral: Iron oxide, processed 

Precious and semiprecious stones except 
diamond_ EET value, thousands. . 


Sodium and potassium compounds, n.e.s.: 
Caustic sodas 
Caustic potash sss? 
Soda knn 


Stone, sand and gravel: 
Dimension stones 


Sulfur: 
Elemental: 
Other than colloidal? 
thousand tons 


Colloidal . ... . .......--- 
Sulfuric acid) 
Other nonmetals, n. e. s.: 
. ³·’¹—wꝓ m A Iu en 
Slag, dross, and similar waste 
Halogene 


MINERAL FUELS AND RELATED 
MATERIALS 


Carbon black 
See footnotes at end of table. 


1978 


41,643 
442,218 


20,190 
102,507 


4,294 


71,900 
81,411 


11,692 
56,969 


1979 


123,011 


33,719 
457,194 


9,021 
231,394 


Principal destinations, 1979 


All to West Germany. 


Morocco 4; West Germany 4; United 
States 3. 


All to West Germany 

U.S.S.R. 13,696; Hungary 7,269. 

U.S.S.R. 1,694; Czechoslovakia 1,455; West 
Germany 1,044. 


West Germany 7,019; Austria 5,757. 
Pakistan 40; West Germany 15. 

All to West Germany. 

All to U.S.S.R. 

All to Czechoslovakia. 


All to Thailand. 
Egypt 148; Greece 40. 
est Germany 1,849; Italy 855. 
A 367; Austria 360; est Germany 


Hungary 19,139; Austria 4,451. 
Hungary 1,219; Yugoslavia 410. 
Yugoslavia 5, 309; Italy 2,383. 


Bu garia 5, RE sonum 3,354; Belgium- 
Luxembo 1 
Sweden 2,27 est Germany 1.038. 


All to West Germany. 
All to Belgium Luxembourg 


Australia 18; Jordan 9. 
West Germany 76; France 48; India 48. 


West Germany 1,432; Netherlands 955; 
United Kingdom 676. 

West Germany 3,737; Ivory Coast 3,000. 

Sweden 160. 

West 017 8; Yugoslavia 3. 

Hungary 10 

Italy 100. 


Switzerland $9; United States $6. 
Sweden 153,540; Finland 42,069; France 


9 


West Germany 26,495; Yugoslavia 9,180. 

All to Ireland. 

West Germany 43,705; Czechoslovakia 
23,093. 


West Germany 9,409; Belgium- 
Luxembourg 9, 141 Netherlands 6, 255. 

West Germany 334, 053; Finland 52, 581; 
Sweden 30,699. 

All to West Germany. 

West Germany 221,382. 


U.S. "US .R. 705; France 459; Czechoslovakia 


Netherlands 32; Singapore 28. 
U.S.S.R. 66,630; Switzerland 16,525. 


West Germany 6,423. 


Austria 201; est Germany 183. 
West Germany 56,205. 


All to Spain. 
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Table 2.—Poland: Apparent exports of selected mineral commodities! * —Continued 
(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 


Coal and briquets:* 
Anthracite and bituminous 
thousand tons 


Lignite «onmes do- 
Coke and semicke s do- 
Pl ee oe eee ek 
Petroleum 

Crude __________ 42-gallon barrels_ _ 

Refinery products: 

Gasoline 
thousand 42-gallon barrels_ _ 
Kerosne do 
Distillate fuel oli do... 
Residual fuel oil do____ 
Lubricants. __________~— do... 
her: 


Liquefied petroleum gas do- 


Mineral jelly and wax do- 
Bituminous mixtures do- 
Unspecified d .. do... 

Mineral tar and other coal-, 
gas- derived crude chemicals 


Revised. NA Not available. 


1978 


1 
4.685 
69.232 


1979 


41.498 


2.974 
2.075 


21.007 


(5) 
6,101 


55,895 


Principal destinations, 1979 


U.S.S.R. 9,512; France 4,562; Finland 
4,314; eg oa 

All to East many 

U.S.S.R. 722; East Germany 452; Austria 


212. 
n 3 10,453; Austria 3,985; Italy 


Netherlands 180; West Germany 178. 
Hungary 8. 


West Germany 1,721; Sweden 568. 
Sweden 1,254; Austria 409. 

Austria 74. 

Lab Germany 138; Italy 25; Yugoslavia 


4. 
All to Netherlands. 
All to Sweden. 
Denmark 2,779; Switzerland 911. 


West Germany 26,574; France 14,133. 


1Qwing to the lack of official trade data published by Poland, this table should not be taken as a compe presentation 


of this country's mineral exports. These data have been compiled from various sources which inclu 


e United Nations 


information, data published by the trading partners, and partial official trade sources of Poland. 
?Unless otherwise specified, data are compiled from official trade statistics of individual trading partners. 


Official trade statistics of Poland. 


*United Nations. Quarterly Bulletin of Steel Statistics for Europe, N ew York. 


5Less than 1/2 unit. 


Table 3.— Poland: Apparent imports of mineral commodities! ? 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 


Metal including alloys: 
Unwrought ---------------- 


Semimanufacture s 


Bismuth metal including alloys, all forms 
Chromium: 


den including alloys, all forme 


t: 
Oxides and hydroxides - ----------- 
Metal including alloys, all forms _— — — ~~ 
Copper metal including alloys: 
nwrought ___________________ 
Semimanufactures® s 
Iron and steel: 
Ore and concentrate? thousand tons 


Metal including alloys: 
Scrap ________- thousand tons. . 


See footnotes at end of table. 


1978 


100,558 
311,209 
29,159 
39,710 
2 
198,540 


3589 
6,237 


17,198 


69 


1979 


95,074 
283,038 
23,743 
33,496 
5 
211,248 
4 

21 


9 
24 


5100 
2,836 


18,872 


$6 


Principal sources, 1979 


Hungary 75,480; Australia 19,594. 
Hungary 102,731; Yugoslavia 93,538; 
United States 81,071. 


Hungary 20,013; Norway 2,159;* Greece 


U.S.S.R. 7,759; Romania 6,718; 
Czechoslovakia 4,779. 
All from Japan. 


U.S.S.R. 142,700; Albania 35,085. 
All from United Kingdom. 
France 20. 


All from United States. 
United States 21. 


NA. 
Czechoslovakia 900; West Germany 805. 


E 13,447; Sweden 2,481; Brazil 


NA. 
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Table 3.—Poland: Apparent imports of mineral commodities’ 2 —Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 
Iron and steel —Continued 
Metal! including alloys —Continued 

Pig iron thousand tons_ _ 
Ferroalloys® _______---- do— 
Steel, primary formed do- 

Semimanufactures: 
Bars, rods, angles, shapes, N 
8 
Plates and sheets do... 
Hoop and strip- - ----- do_ ___ 
Rails and accessories _do_ _ _ — 
Wie do... 


Tubes, pipes, fittings ... do... 
Castings and forgings. . do... 
Lead: 
Oreandconcentrate. 
OÜxidé. |. ³o;ꝛ¹ . es use 
Metal including alloys: 
Unwrought' |... --- 
Semimanufactures 
Magnesium metal including alloys: 
Unwrought? ___—--------------—- 
Semimanufactures- - ------------- 
Manganese: 
o and concentrate? ______________ 


re and concentrate 
Metal including alloys, all forms 


kilograms- 
Nickel metal including alloys: 
e oe De tee eee 
Semimanufacturess 
Niobium metal including alloys, all forms 
kilograms_ _ 
Platinum-group metals including alloys, 
unworked or partly worked 


value, thousands_ _ 

Silver metal including alloys, unworked or 

partly worked 
Tantalum metal including alloys, all forms. 

kilograms. - 


Tin metal including alloys: 
Unwroughngjt ???)” 
Semimanufacture s 
Titanum. 


Metal including alloys, all forms 
kilograms- _ 
Tungsten: 
Ore and concentrate 
Metal including alloys, all forms 
ilograms_ _ 
Zinc: 
Concentrate? ___________________ 
Oxide and peroxide |... 
Metal including alloys: 
Unwroughhtſdʒ3h hd 
Semimanufactures 
Other metals, n. e. s.: 
Ores and concentrates... 
Ash and residue, nonferrous _ s 
Oxides, hydroxides, peroxides ________ 


Metal pwderf? ________________- 
Nonferrous alloy ------------ 
Base metals, all form 
NONMETALS 
Abrasives: 
Pumice, emery, natural corundum . ..... 
Dust and powder of natural or synthetic 
precious or semiprecious stones 

value, thousands 

Grinding and polishing wheels and stones 


Corundum,artificial. |... .. 


See footnotes at end of table. 


1978 


647 
6325 
653 


33,774 
297 


9,580 


1,789 


651,414 
1,675 
79 
5,592 


169 


1979 


139,889 
1,417 


957 
90 
20 
99 

107 


Principal sources, 1979 


U.S.S.R. 1,247; West Germany 112. 
Norway 43; U.S.S.R. 20; Switzerland 14. 
Czechoslovakia 9; Yugoslavia 8. 


West Germany 42; United Kingdom 25. 

West Germany 127; Czechoslovakia 126; 
U.S.S.R. 65. 

West Germany 50; Austria 17. 

Yugoslavia 9. 

Belgium-Luxembourg 3; West Germany 2. 


France 34; Romania 34; West Germany 33. 
NA. 


France 399. 


Australia 5,398; U.S.S.R. 4,006. 
All from Yugoslavia. 


Norway 953; United States 337. 
All from West Germany. 


U.S.S.R. 521,463; France 139,353. 
Ireland 760; Greece 560. 


All from Turkey. 

Netherlands 85. 

All from Switzerland. 
Belgium-Luxembourg 48; West Germany 
Wesi Germany 49; United Kingdom 19. 
All from West Germany. 


Switzerland $3,551; West Germany $1,142. 
France $852; West Germany $376. 
All from United States. 


United Kingdom 2,447; Indonesia 750. 
All from West Germany. 


United Kingdom 628; West Germany 472. 
Italy 500; Japan 470. 

United Kingdom 1,721; Switzerland 246. 
United States 1,093; Japan 973. 


West Germany 20,281; Norway 7,698. 
United Kingdom 21. 


U.S.S.R. 2,043. 
Belgium-Luxembourg 200. 


Austria 97; United Kingdom 50. 
All from Canada. 

West Germany 122; France 10. 
France 15,135; Yugoslavia 1,434. 
All from East Germany. 

All from U.S.S.R. 

West Germany 61; Austria 15. 


Italy 623; Greece 51. 


All from 59. United Kingdom d. 

Austria 653; United Kingdom 624; Yugo- 
slavia 310. 

Yugoslavia 2,133; United Kingdom 1,070. 
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Table 3.—Poland: Apparent imports of mineral commodities! 2 —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Barite and witherite________________ 
Boron: 
Crude natural borates. s 
Boric oxide and acid 
Cement 
ss and clay products: 


Clay products: 
Refractory? v: 


Nonrefractory. - - ------------ 
Diamond: 
Gem, not set or strung 
= value, thousands 


Feldspar and fluorspar 
Fertilizer materials: 
Crude, phosphatic? . . thousand tons 


Manufactured: 
Nitrogenous® __________ do- 
Phosphatic_ c do... 
Potassic® _____________ do- 


Ammon ia — 


Graphite 
Gypsum and plasters ~- ------------- 
Dimes 4.2. p 


Mica, all forms 
Pigments, mineral: 
Natural, crude ~- --------------—- 
Iron oxides, processed... 
Precious and semiprecious stones except 
diamond. -------- value, thousands. _ 


— as —— =r ar — am am q — ae am — ae — o — e — — — 


Sodium and potassium compounds, n.e.s.: 
Caustic sda 
Soda ash® 

Stone, sand and gravel: 

Dimension stones 
Gravel and crushed rock _ 
Limestone and dolomite 


Sulfur: 
Elemental 
Sulfuric ac iii 

„ ee ees S 

Other nonmetals, n.e.s.: 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural... 
Carbon black 


Coal, anthracite and bituminous? 
thousand tons_ _ 


Coke and semicoke. --------------- 
Gas, natural“ million cubic feet 
Petroleum: 

Crude? ___ thousand 42-gallon barrels_ _ 


See footnotes at end of table. 


1978 


102,376 
321,653 


3,962 
728,942 
115,521 
185,221 
68,473 
3,263 
8273 
86,139 
174 
86,640 

3,255 


1.641 


25,540 


15,181 
211 


6,993 


1,074 
364 
97,221 


122,147 


1979 


103,372 
1,125 
19,707 


1,801 
42,318 


4,053 
63,299 
48,404 

218,032 


52,432 
7,394 
8375 
87,260 
703 
62,553 
3,327 


80,647 


13,828 
8,864 


10 
319,921 
1,756 


19 
3,031 


$564 
59 


15 
16,300 


4,627 
16,725 
914.468 
6,518 
98 


26 
961 
26,043 


19,043 
267 


47 
15,029 


971 
14,494 
140,658 


122,368 


Principal sources, 1979 


U.S.S.R. 45,217; West Germany 26,707; 
United Kingdom 16,348. 
All from Ireland. 


Turkey 18,775. 
Turkey 1,245; France 556. 
U.S.S.R. 42,313. 


Hungary 4,002. 

U.S.S.R. 49,367; Spain 6,909. 

France 34,372; U.S.S.R. 8,294. 

United Kingdom 94,117; Czechoslovakia 
61,249; U.S.S.R. 28,163. 


West Germany 8,917; Ireland 8,611; 
Yugoslavia 8,586. 
Spain 3,732; Italy 2,290. 


Belgium-Luxembourg $325. 
Belgium-Luxembourg $7,119. 

United States 546; France 157. 

East Germany 19,491; Mexico 18,524. 


ie ids 1,186; United States 763; U.S.S.R. 


U.S.S.R. 157; Hungary 49. 

All from France. 

U.S.S.R. 1,109; East Germany 641. 

All from Belgium-Luxembourg. 

U.S.S.R. 39,033; Hungary 24,482 Austria 


12,967. 

Austria 9,815; U.S.S.R. 3,636. 

West Germany 8,622. 

All from France. 

North Korea 121,259; Brazil 59,911; 
Czechoslovakia 58,635. 

India 1,613. 


All from United States. 
West Germany 1,699; Canada 1,295. 


West Germany $252; Switzerland $200. 
All from Italy. 


All from West Germany. 
NA. 


Bulgaria 2,327; Albania 929; U.S.S.R. 881. 
Norway 13,924; Finland 2,672. 

Hungary 14,264? West Germany 190. 
West Germany 5,717; Brazil 700. 

is adm 33; Netherlands 20; United States 


Austria 24. 
United Kingdom 950. 
Czechoslovakia 6,690; Finland 6,442. 


Hungary 13,971; West Germany 4,978. 
Japan 89; West Germany 67; France 50. 


West Germany 45. 
West Germany 8,181; France 2,307; 
United Kingdom 2,196. 


U.S.S.R. 686; East Germany 285. 
All from Netherlands. 
All from U.S.S.R. 


U.S.S.R. 95,205; Iraq 13,989. 


808 


MINERALS YEARBOOK, 1980 


Table 3.—Poland: Apparent imports of mineral commodities! ? —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 


Petroleum —Continued 


Refinery products 
thousand 42-gallon barrels_ _ 


Mineral tar and other coal-, petroleum-, or 
gas- derived crude chemicals = 


TRevised. NA Not available. 


25,650 


1979 Principal sources, 1979 
29,299 a 19,360; Romania 640; Albania 
1,481 West Germany 1,241. 


1Owing to a lack o oman Bo data erga by Poland, this table should not be taken as a complete presentation of 


this country’s mineral rts. These data have 


information, data publishe 


n compiled 
by the trading partners, and partial official trade sources of Poland. 


from various sources which include United Nations 


"Unless otherwise specified, data are compiled from official trade statistics of individual trading partners. 


Official trade statistics of Poland. 


*Metallgesellschaft AG. Metallstatistik, Druckerei C. Adelmann, Frankfurt am Main, 1980. 
5World Bureau of Metal Statistics. World Metal Statistics, London. 
United Nations. Quarterly Bulletin of Steel Statistics for Europe, New York. 


7Partial figure; tonnage not available for all trading partners 


8Statistical Yearbook of the Member States of the Council for Mutual Economic Assistance, Moscow. 
Official trade statistics of Poland report imports of 14,267 tons of limestone and dolomite, and official trade statistics of 
individual trading partners report exports of 201 tons of dolomite to Poland. 


COMMODITY REVIEW 


METALS 


Aluminum.—The production of alumi- 
num in Poland is based on alumina import- 
ed mainly from Hungary and Yugoslavia. 
In 1980, production of aluminum was 3,000 
to 4,000 tons short of what was originally 
planned. The smelters of Skawina and 
Konin each have an annual capacity of 
50,000 tons per year. The shortfall was 
entirely due to a shortage of coal to produce 
the huge amount of power needed to pro- 
duce aluminum. Reportedly, the Skawina 
plant, near Krakow, is to be closed down 
because of its pollution and deleterious 
effects on the environment and because of 
its high consumption of energy. Output of 
aluminum is expected to fall considerably 
in 1981, and imports of aluminum metal are 
expected to increase. Two new methods for 
aluminum extraction from non-alumina 
raw materials, such as fly ash from the 
Turow power station and overburden clays 
from Turoszow brown coal open pit mine, 
continued to be under research in 1980. 

Copper.—It was originally planned that 
in 1980 the copper plants would deliver 
425,000 tons of refined copper, and in 1983 
about 500,000 tons. According to Polish 
reports, the new copper production target 
for 1980 was set at 390,000 tons. 


However, the new production plant was 
not fulfilled because of strikes which start- 
ed in August and continued in September 
1980. The miners of the Legnica-Glogow 
Copper Basin demanded an immediate re- 
turn to the traditional three-shift working 
day, and a reduction of the working week to 
5 days in the coming years. Meeting the 
demands of the miners would mean a de- 
crease in the extraction of copper ore by 
over 6.5 million tons per year and in the 
production of electrolytic copper by about 
90,000 tons. However, the Polish Govern- 
ment announced on October 1, 1980, a 
return to the three-shift system for the 
copper miners in the Legnica-Glogow Cop- 
per Basin. The agreement also provided for 
a 5-day week. 

According to Polish sources, the down- 
ward trend in copper production is expected 
to continue in 1981. In 1980, due to labor 
strikes, Poland could not fulfill all the 
copper export contracts. 

In 1980, copper ore was mainly extracted 
from the Lubin, Polkowice, and Rudna 
Mines, located in the Legnica-Glogow Cop- 
per Basin. Development of the Sieroszowice 
copper mine, located in the same area, 
continued in 1980. 

The first shaft of the mine was completed 
at the depth of 750 meters in August 1979; 
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when the first stage of development of the 
Sieroszowice Mine is completed in 1983, the 
mine is to produce 5.5 million tons of ore per 
year.!* Projected mine capacity is 15 million 
tons of ore per year. The Rudna Mine, 
which started operating in June 1974, with 
a planned capacity of 12 million tons, pro- 
duced 2.2 million tons of copper ore in the 
first 3 months of 1980. The copper ore 
deposits in the Legnica-Glogow Copper Ba- 
sin lie at depths 600 to 1,200 meters below 
the surface and consist of sulfide ores. The 
average copper content was estimated at 
1.4% to 1.5% in 1980. According to the 
Central Geological Office, it is believed that 
the deposits of copper ore will last about 35 
to 40 years at the planned rate of produc- 
tion. 

Poland’s Orsk plant has produced only 
7,500 tons of rolled copper since it came 
onstream in May 1979. The Orsk plant has a 
capacity of 100,000 tons per year of rolled 
copper wire. 

In 1980, the Polish Impexmetal of War- 
saw and the Belgian Société Generale de 
Mines signed a contract for the delivery of 
42,000 tons of copper to Belgium between 
1981 and 1984.15 

In the same year, the Federal Republic of 
Germany’s consortium had agreed to take 
480,000 tons refined copper for 1979-90, in 
addition to the 40,000 tons per year agreed 
for 1977-88. 

Gold.—The Geological Institute of War- 
saw has begun a study of the possibilities of 
producing gold in Poland from old mines. 
Prospecting for new deposits of gold-bearing 
material is planned to be concentrated in 
Lower Silesia.'* A concentration of 100 mil- 
ligrams of gold per cubic meter of material 
is the minimum economic amount for a 
start-up of mining operations in Poland. 
Polish industry uses about 2.5 tons of gold 
per year. The use of gold in industry has 
been increasing sharply in recent years. 
Reportedly, it is possible to recover 1.5 tons 
of gold per year from waste. The copper ore 
of the Lubin-Glogow deposit contains gold, 
and it is estimated that it could yield 
annually (in addition to 400,000 tons of 
copper) about 40 tons of gold, currently 
worth about $800 million. Production of 
gold, however, would require great invest- 
ment. 

Iron and Steel.—Poland's steel produc- 
tion for 1980 was well below the planned 
22.2 million tons. Ferrous metallurgy was 
hard hit by power interruption due to a 
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shortage of coal at powerplants.!? There had 
been 58 days of power restriction during the 
98 working days between September 1 and 
December 6. Production losses during this 
period amounted to 1 million tons of crude 
steel and 611,000 tons of rolled products. 

In 1980, 230, 100 million was allocated for 
the development of metallurgy. One of the 
biggest metallurgical plants in Krakow, the 
Lenin Metallurgical plant, which produces 
over 6.5 million tons per year, produced the 
100 millionth ton of steel at yearend 1980. 

The major overhaul of the No. 1 blast 
furnace of the Lenin iron and steel enter- 
prise was completed in 1980. The Lenin 
plant employs about 40,000 people. In 1980, 
the second stage of construction at the 
Katowice metallurgical plant continued. In 
1981, however, there will be limitation in 
the volume of investment for expansion of 
Katowice Steel complex and for several 
other steel industry projects. Only Z8,300 
million is earmarked in the steel industry 
for 1981. The plan for 1981 foresaw a steel 
output of 17.7 million tons. 

In 1980, Poland's Nowotko plant was 
building an 800,000-ton-per-year mill to pro- 
duce cold-formed sections. The Polish steel 
industry is almost entirely dependent upon 
imported iron ore. Imports of iron ore and 
concentrate from the U.S.S.R. were about 9 
million tons in 1980. Under agreement sign- 
ed in 1975, Poland has to deliver to Brazil 33 
to 36 million tons of hard coal between 19'75 
and 1990, and Brazil is to supply Poland 
with 33 million tons of iron ore during the 
same period.'® 

In 1980, exploration of the magnetite iron 
ore deposits continued in northeast Poland. 
Development of an underground mine, with 
an initial annual capacity of 8 million tons 
of iron per year, is to begin at Krzemionka, 
near Suwalki. The iron ore deposits are at a 
depth of 2,000 meters. The ore contains 
some quantities of titanium and vanadium 
of industrial value, as well as containing 
27% iron.!? 

Lead and Zinc.—Poland has long been 
one of the largest zinc-producing countries 
in the world. As a result of strikes, produc- 
tion of refined zinc and lead was 4,000 to 
9,000 tons short of the planned amount for 
each metal in 1980. 

In 1980, there were three major lead-zinc 
mines in operation—Boleslaw, Olkusz, and 
Pomorzany—all located in the Katowice 
area. 

To increase zinc production, Poland hopes 
to start using slag with a content of about 
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5% to 6% zinc. Poland imports about 15% 
of its zinc requirements in the form of 50% 
zinc concentrate from Peru, Canada, Mexi- 
co, and Norway. 

It is also planned to increase lead-zinc 
production in the future from deposits dis- 
covered in the Olkusz-Chrzanow and 
Zawiercie regions. In the Zawiercie region, 
Poland plans to develop one mine with a 
capacity of 2.5 million tons of ore per year 
and another mine with a capacity of 1 
million tons after 1980. 

Poland’s second Imperial Smelting Fur- 
nace at Miasteczko Slaskie was completed 
in the beginning of 1980. The furnace is to 
produce 52,000 tons per year of zinc and 
23,000 tons per year of lead, using local 
concentrates. 

In 1978, a decision was made to close the 
shaft furnace in the lead production at 
Szopience because of its pollution of the 
environment. However, the shaft furnace 
continued to be in operation and produced 
140 tons of lead compounds in 1980. 

Nickel.—In 1980, Poland continued to 
produce nickel ore at Zabkowice Slaskie 
from weathered peridotite. The ore contain- 
ed 0.7% to 1% nickel metal. Domestic 
production of nickel metal meets about 30% 
of the national requirements. 

Silver.—Production of silver is becoming 
one of Poland’s major hard currency 
earners.? In 1980, production of silver did 
not increase considerably compared with 
the 1979 level. Practically all of Poland's 
silver was obtained as a byproduct of copper 
production. It is not known what proportion 
of the silver produced is put aside for 
currency purposes. In 1979, the income from 
exporting silver was 45% of income obtain- 
ed from the sale of copper. Export of silver 
amounted to Z327 million in 1979.? Export 
of silver in 1980 was estimated at Z515 
million. The silver is sold mainly in West- 
ern Europe. 

Tin.—In 1979, some tin deposits of eco- 
nomic value were discovered in the Krobni- 
ca region near Swieradow-Zdroj (Lower Sile- 
sia). The probable resources were estimated 
at about 25 million tons of tin ore. Further 
prospecting of the deposits continued in 

0. 


NONMETALS 


Cement.—In December 1980, the short- 
ages of fuel and other materials caused 70 of 
the 91 available furnaces for the cement 
industry to be put out of operation. Produc- 
tion of cement was less than planned by 2.6 
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million tons. It was expected that the Janu- 
ary 1981 supplies would barely meet half 
the cement industry's need. At the end of 
1980, the cement factories in Kielce Prov- 
ince substantially reduced output of cement 
because of a shortage of coal, heavy oil, and 
because of power cuts. The plant Nowiny-1 
was shut, the Novini-2 was working at 50% 
capacity, and the Malogoszcz was working 
at 25% capacity. At the Lublin cement 
combine in Chelm, production was also 
decreased due to the coal shortages. 

Poland's total cement production capacity 
in 1980 was estimated at 25 million tons. 
However, internal conditions permit utiliza- 
tion at only 84% to 88% of production 
capacity. 

Polish cement demand is expected to be 
277 million tons in 1985. 

Fertilizers.— The revised 1980 plan pro- 
vided, in terms of nutrient content, 1.28 
million tons of nitrogenous fertilizers and 
845,000 tons of phosphoric fertilizers. The 
original goals for 1980 were 2.2 and 1.3 
million tons, respectively. The revised 1980 
plan for nitrogenous fertilizer was fulfilled; 
however, production level was lower than 
that of 1979. The shortage in nitrogenous 
fertilizer production was due to a break- 
down at the Wloclowek nitrogen plant, one 
of the three main fertilizer plants. The 
production section of this plant was shut 
down for extensive repairs. Operating rates 
at the Pulawy nitrogen complex were re- 
duced by 30% due to a shortage in gas 
supplies. Production of phosphoric fertilizer 
was below the revised planned target by 
approximately 2.5 thousand tons. 

The plants in Police and Gdansk, located 
in the neighborhood of seaports, underwent 
stoppages because of strikes, while the 
plants in Libon, Ubocz, and Banarka had 
shortfalls owing to a lack of phosphoric raw 
materials, which stayed on board ships.” 

In 1980, consumption of fertilizers per 
hectare of area was reported as 192 kilo- 
grams; this was much less than planned. 
Plans are to increase fertilizer consumption 
to 230 kilograms per hectare in 1985. 

In 1980, the U.S.S.R. delivered about 1 
million tons of potash fertilizer to Poland, 
with the remainder from the German Dem- 
ocratic Republic and Belgium. Potash con- 
sumption in Poland fell considerably in 
1980. Apatite concentrate and phosphorites 
were imported mainly from the U.S.S.R. 
and Morocco. 

The Police 11 ammonia/urea and ammo- 
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nium phosphates complex continued under 
construction in 1980 (due for completion in 
1983). Occidental Petroleum has agreed to 
supply fertilizers, chemicals, and other agri- 
cultural products to Poland, following a 
visit by the Occidental Petroleum Chair- 
man. 

Salt.—Poland possesses some of the 
world’s richest deposits of rock salt. The 
oldest salt mines are located in Wieliczka 
and Bochnia; however, the salt mine in 
Wieliczka is not an economically important 
center. Of greater economic importance in 
1980 were the salt mines in Inowroclaw, 
Klodawa, and Wapno. 

In 1980, there were 12 salt mines and 
plants in operation in Poland, with average 
employment of about 5,000 people. The 


Klodawa Mine in Konin Province, the big- 


gest salt mine in the country, was to pro- 
duce 1.5 million tons of rock salt in 1980, 
about 23,000 tons more than in 1979. How- 
ever, the plan was not fulfilled as the 
expansion and modernization of the enter- 
prise were delayed. 

Sulfur.— Polish sulfur production is con- 
centrated in the Tarnobrzeg region. In 1980, 
sulfur was surface mined at the Machov- 
Piaseczno Mine, while the Frasch process 
was used at the Grzybow and Jezierko 
Mines. Sulfur was obtained by the Frasch 
process at the depth of 40 to 180 meters. In 
1980, it was reported that the experimental 
Baszina Mine in the Preusl region produced 
70,000 tons of sulfur during the trial oper- 
ation and that preparations for exploitation 
of the second working area of this mine 
were to start in 1981. Tarnobrzeg ore con- 
tained 16% to 35% sulfur; ore reserves were 
estimated at 100 million tons. 

According to a report from Warsaw, plans 
were announced to double the production of 
sulfur in the Tarnobrzeg Basin in the near 
future. 

Sulfur production in 1980 was below the 
target. Approximately 2,000 workers at the 
open pit mines and processing plant at 
Machow went on strike September 3, 1980, 
and a week later, the Polish sulfur industry 
was reported to be paralyzed. The workers 
wanted all the benefits of coal miners plus a 
15% supplement for unhealthy work with 
sulfur. Total exports of sulfur from Poland 
in 1979 dropped by 10% compared with that 
of 1978, as a result of production problems 
experienced during the year. The drop in 
Polish sulfur exports during 1979 occurred 
completely with the developed market 
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economy countries; exports to the centrally 
planned countries increased by 5%. Sulfur 
exports from Poland during the first half of 
1980 showed an improvement on 1979’s 
half-year deliveries of sulfur. However, Sep- 
tember's labor strikes lowered the total 
sulfur production and exports in 1980. Sul- 
fur exports fell by 312,000 tons in 1980, 
compared with the 1979 level. 

In the beginning of 1980, the first stage of 
a new railway was completed between the 
iron ore producing region of Vladimir Vo- 
lynski in the U.S.S.R. and the Polish metal- 
lurgical complex at Katowice. The line was 
used to transport Soviet iron ore to Poland 
in exchange for Polish coal and sulfur from 
the Slask and Tarnobrzeg regions.?5 

In September 1980, Brazil signed a $150 
million loan for deliveries of sulfur from 
Poland. Poland will supply Brazil with 4 
million tons of sulfur during the next 10 
years. Deliveries are scheduled to start in 
1981, with 220,000 tons per year to increase 
gradually to 350,000 tons annually by 1991. 
The loan from the Government of Brazil has 
been granted to finance the development of 
Poland's new sulfur mine at Baranow. This 
mine is scheduled to come onstream in 
1983.26 

It is expected that Occidental will provide 
credit for additional sulfur development in 
Poland. Occidental agreed that annual pro- 
duction of the mine will be reduced from 
the proposed 1.5 million tons to 1 million 
tons. It is expected that an agreement on 
this transaction will be concluded in March 
1981. With a 10-year contract, Occidental 
would extend to Poland credit worth about 
$750 million and would consider the credit 
as a direct investment in developing new 
Polish sulfur deposits, stressing that 30% to 
50% of the extracted sulfur is to be deliver- 
ed to Occidental at production cost. Howev- 
er, Poland claims the credits represent only 
an advance payment for sulfur deliveries. 


MINERAL FUELS AND RELATED MATERIALS 


Coal is the principal source of energy in 
Poland. In 1980, the total primary energy 
production was 216.3 million tons in stand- 
ard coal equivalent (SCE). This represents a 
decrease in total primary energy production 
by 4.396, compared with the 1979 level. Coal 
(lignite and bituminous) contributed 94.4%; 
crude oil, 0.2%; natural gas, 3.9%; and 
others (peat, wood, and hydropower), 1.5%. 
Total consumption of all types of primary 
energy reached 219.6 tons SCE, with coal 
providing 78.4%; petroleum, 13.1%; nat- 
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ural gas, 7%; and about 1.5% for others. In 
1980, the total apparent consumption of 
primary energy increased 1.6% over con- 
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sumption of 1979; however, exports decreas- 
ed by 23.7%. The energy balance for 1980 
and 1979 is shown in table 4. 


Table 4.—Poland: Total primary energy balance for 1980 and 1979 
(Million tons of standard coal equivalent)! 


. Crude 
Total (lignite, - 
primary bitumi o ene Natural Others 
energy nous) perum gas 
and coke products 
1980: 

Fegg ee SS 216.3 204.2 0.5 8.4 3.2 
Pl 8 38.8 1.0 30.7 7.1 NY 
EXDOFiS fo 2 9 ⅛] ͤ⁊¹w-ôx—a— 886 35.5 33.1 2.4 ue Ls 
ao paren consumption 219.6 172.1 28.8 15.5 3.2 
Pans... es 226.1 212.4 5 9.8 3.4 
Imports d 36.6 9 30.4 5.3 dese 

Expos -—— 2 1 o uetus exe to sent 46.5 44.2 2.3 m = 
Apparent consumption 216.2 169.1 28.6 15.1 3.4 


10ne ton of standard coal equivalent (SCE)=7,000,000 kilocalories. Conversion factors used are from the United 
Nations as follows: Hard coal, 1.0; brown coal, 0.3; coke, 0.9; crude oil, 1.47; petroleum products, 1.54; natural gas (1,000 


cubic meters), 1.33. 


Source: Biuletyn Sta 


(Statistical Yearbook), Warsaw, 1980 


Coal.—As a result of the strike, extrac- 
tion of bituminous coal in 1980 was about 13 
million tons short of total planned. Howev- 
er, supplies of coal to the population in- 
creased by 1.8 million tons compared with 
the provisions of the plan. In 1980, supplies 
_ of coal to the power industry amounted to 
60 million tons, which was 600,000 tons 
more than planned, and 4.8 million tons 
more than supplied for 1979. 

In 1981, output of bituminous coal is 
planned to be 170 to 172 million tons, with 
Saturday output considered above plan.” 
Saturday output is estimated to be 16 to 18 
million tons of coal. Total output of bitumi- 
nous coal was originally planned at 210 to 
212 million tons for 1981. 

In 1980, Poland failed to fulfill foreign 
contracts for 12.2 million tons of coal. Po- 
land's coal exports in 1980 totaled 31 mil- 
lion tons, 10.4 million tons less than in 1979. 
Because coal amounts to about 12% of 
Polish total exports, the shortfall caused a 
serious deficit in Poland's hard currency 
earnings. 

In 1979, Poland exported 14.9 million tons 
of coal to centrally planned economy coun- 
tries; 9.5 million tons went to the U.S.S.R., 
and 26.5 million tons went to developed 
countries. In 1980, Polish coal exports to the 
Soviet Union amounted to about 5 million 
tons. Finland, Denmark, France, Italy, and 
the Federal Republic of Germany are the 
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largest West European recipients of Polish 
coal. Finland is most dependent; about 91% 
of its imports of coal comes from Poland. 
Denmark is second with over 41%. In 1981, 
export of coal is planned to be about 21 
million tons.?* 

In 1980, Poland operated 66 coal mines. 
There were 320 completely mechanized 
longwall faces in operation. Average mining 
depth was estimated at 550 meters. Extrac- 
tion of coal started at the Halemba Gleboka 
Mine in Ruda Slaske at a depth of 1,030 
meters. The first longwall in operation is to 
supply 2,000 tons per day. The development 
of new mines continued in 1980. Among the 
new mines under development are the 
Suszec, Kaczyce, Czeczot, and Orantovice 
Mines. The Suszec Mine is to have four 
shafts. The first shaft reached the planned 
depth in 1980. The Kaczyce Mine is planned 
to be 1,100 meters in depth. In 1980, three 
shafts were under sinking at the mine. The 
second shaft reached a depth of 560 meters, 
and the first shaft reached 800 meters in 
July 1980. The first coal is to be produced in 
1983, and by 1987 the mine is to produce 
6,000 tons per day. Development of the 
Orantovice Mine started in 1978. In 1980, 
four shafts were under construction, each of 
which was 9 meters in diameter. It is 
expected to yield 20,000 tons per day from 
seams 1,000 and 1,500 meters deep in the 
1990's. 

Eight miners were killed and 18 injured— 
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4 seriously—in an accident which occurred 
at the Halemba coal mine in Ruda Slaska 
on September 1. 

Work was continuing in the new Lublin 
Hard Coal Basin in 1980. The Lublin Basin 
in the east of Poland covers over 4,000 
square kilometers and its development 
started in 1975. The mines will be over 800 
meters deep. The first to be developed is the 
central coal region with recoverable re- 
serves of 2.6 billion tons, covering the area 
of 240 square kilometers.?? 

Geological and preparatory work in the 
Lublin Basin were completed in 1980. More 
than 27.5 billion was invested in the devel- 
opment at the Bogdanka and Stefanow 
Mines in the Lublin central coal region. 
With the completion of the first stage of the 
project scheduled for 1990, the annual out- 
put is to reach 20 million tons. In 1980, the 
development plan for the Lublin Coal Basin 
was cut back; only three mines are to be 
developed at the Basin in the near future. 
Plans are to continue development of the 
Bogdanka Mine, to resume development of 
the K-2 Mine in 1983, and to begin develop- 
ment of the K-3 Mine in 1985.** The coal 
seams in the Lublin Basin are about 1.0 to 
2.0 meters thick and are comparatively flat. 
The coal is of steam quality. 

In 1980, Poland signed an agreement with 
the Federal Republic of Germany's Krupp- 
Kopper to build a small $140 million coal 
gasification plant near a coal mine outside 
of Katowice. The facility will use the Feder- 
al Republic of Germany's technology and 
equipment. The plant is to produce 950 
million cubic meters of gas per year for 
home and industrial heating. Construction 
is to begin in 1982, with startup planned for 
1984. 

Poland is one of the world's largest pro- 
ducers of lignite, which is used mainly by 
local electric power stations. Lignite produc- 
tion was planned to reach 42 million tons in 
1980, but the extraction of lignite was much 
below the planned target. The shortfall in 
production was aided by the strikes in 
Poland. 

The Turnow Basin's surface-mined out- 
put accounted for about 60% of the total 
lignite production in 1980. On November 20, 
1980, miners reached the first lignite seam 
at a depth of 93 meters at Belchatow Basin. 
The Belchatow project includes two power 
stations, each with a generation capacity of 
4,300 megawatts. Belchatow is to have an 
annual capacity of 40 million tons per year 
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when it is fully developed. The Basin's 
lignite reserves are said to total 1,250 mil- 
lion tons. 

Natural Gas.—In 1980, production of in- 
digenous gas declined slightly; about 5.3 
billion cubic meters of natural gas was 
imported from the U.S.S.R.” Under a 20- 
year agreement, Poland is to receive 2.8 
billion cubic meters of natural gas per year 
in return for the investment made in con- 
structing the Soyuz pipeline from the 
U.S.S.R. Poland expects to participate in 
construction of U.S.S.R., Polish, and Ger- 
man Democratic Republic sections of the 
proposed new Northern gas pipeline to re- 
ceive additional deliveries of gas. For the 
coming years, it is expected that a further 
decrease will take place in the supply of 
natural gas from indigenous fields with 
large amounts of methane, while supplies of 
gas containing nitrogen will increase. A 
new field supplying natural gas containing 
nitrogen was opened for exploitation in 
1979. A future rise in gas imported from the 
U.S.S.R. is expected. 

Nuclear Energy.—The first nuclear pow- 
er station in Poland is to be put into service 
at Zarnowice, Gdansk Province. It is to have 
two 440-megawatt units and one 1,000- 
megawatt unit. The first 440-megawatt unit 
is to start operations in 1986, but owing to 
delays *in preparatory work which was 
planned to start in the first quarter of 1980, 
this target date will not be met. The second 
nuclear power station project will be the 
Kujawy station, near Wloclawek, on the 
Vistula. The station will consist of four 
1,000-megawatt units. Under a cooperation 
agreement with the CMEA countries, deliv- 
eries of equipment for the station should 
begin in 1986 and be completed in 1990. In 
the years 1986-90, construction is to begin of 
two nuclear power stations, which should go 
into operation between 1991 and 2000. The 
nuclear fuel for the Polish power stations is 
to be imported from the U.S.S.R. Poland is 
participating in the construction of three 
nuclear powerplants in the U.S.S.R. 

Petroleum.—Production of crude oil in 
Poland is relatively insignificant. In 1980, 
oil imports from the U.S.S.R. were planned 
to be about 15.9 million tons, including 2.8 
million tons of products and 1.1 million tons 
of crude oil as payment for Polish construc- 
tion of an oil pipeline in the U.S.S.R. How- 
ever, there was a delay in supply of crude 
oil due to strikes in Poland. Imports from 
the U.S.S.R. account for about 76% of crude 
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oil used by Polish industry. 

In recent years, imports of oil from the 
Organization of Petroleum Exporting Coun- 
tries have been increasing, and this trend 
will continue in the coming years. In 1979, 
the Nigerian and Polish Governments sign- 
ed an agreement under which Nigeria is to 
deliver to Poland 0.5 million tons per year 
of crude oil at current world prices. It is 
expected that Poland will use about 30 
million tons of crude oil in 1985. For the 
first time in the 5 years of its existence, 
Gdansk refinery failed to meet its annual 
crude oil processing and sales targets. In 
1980, the sale of petroleum products by the 
refinery was 6% less than planned. This 
was due to a shortfall in the supplies of oil 
for processing. Modernization of the Gdansk 
refinery continued in 1980. This will include 
change in production structure. The variety 
of petroleum products at the Gdansk refin- 
ery is planned to be increased. The Plock 
refinery processed about 13 million tons of 
crude oil and fulfilled the 1980 plan. 

Poland planned to explore its Baltic sea- 
bed for oil and gas. The first stage of drilling 
for oil and gas started at the northern Port 
of Gdansk in 1980. The first borehole is to be 
3,000 meters deep. The Petrobaltic Enter- 
prise’s platform was equipped for drilling 
down to a depth of 6,000 meters, with a 
water depth of 90 meters. * 

In 1980, intensified exploration has re- 
sulted in the discovery of new oilfields near 
Karlin in the Koszalin region, northwest 
Poland. The fields were estimated to con- 
tain about 1.5 to 2 million tons of oil. 

Poland's most productive deposits of oil 
are located near Kamien Pomorski, where 
oil is extracted from a depth of 2,300 meters. 
Wysoka Kamienska is another major source 
of oil. There are also smaller deposits of oil 
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in Western Pomerania. In 1980, exploration 
for oil and gas continued in the Polish 
lowlands. 
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The Mineral Industry of 
Portugal 


By Roman V. Sondermayer! 


As in the rest of Europe, economic growth 
in Portugal slowed significantly from 5.7% 
in 1977 to an estimated 2% in 1980. Infla- 
tion decreased from 20% in 1979 to 18% in 
1980 and unemployment was close to 9%. 
The extractive sector of the mineral indus- 
try accounted for about 196 of the gross 
domestic product of $20 billion.? The miner- 
al industry of Portugal was modest by world 
standards, except for the production of 
tungsten which contributed about 4% to the 
world total in 1980. Output of other miner- 
als was of domestic significance only, and 
production of stone was the most important. 


After many years of political instability, 
elections held in October 1980 increased the 
majority of the governing coalition. The 
new Government planned to revise the 
Constitution and take Portugal into the 
European Communities. 

During 1980, the major events of the 
country's mineral industry were the prepa- 
ration for production from the mixed sul- 
fate ore deposit at Castro Verde, the begin- 
ning of modernization at the Seixal steel 
plant, and the modernization of a coal mine 
in northern Portugal. 


PRODUCTION 


Latest trends in minerals production of 


Portugal are shown in table 1. 


Table 1.—Portugal: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Arsenic, whit! „ 
Beryl concentrate, gross weight 
Columbite and tantalite concentrates, gross weight _ _ _ 
Co 


pper: 
Mine output, metal content 
Metal: 


Smelter, primary and secondary: 
fined, primary ___________________ 
Gold, mine output, metal content: troy ounces. _ 


Iron and steel: 
Iron ore and concentrate: 
Gross weight: 
Hematite and magnetite 
Manganiferous _________._______ 


Iron content: 
Hematite and magnetite __________ _ 
Manganiferous _________________ 


See footnotes at end of table. 


1976 1977 1978 1979 19800 
278 222 253 r e345 200 
a Je 2) 5 319 
5 3 8 4 34 
4,560 8, 216 8,617 3,600 35,200 
2.800 3,300 73.000 15.500 36.600 
2,754 3.392 2,997 3,373 4,600 
10,031 rg. 841 9,131 €12,400 7,600 
31,434 22,384 19,761 22,119 314,773 
17,870 30,250 34,760 37,440 341,850 
49,304 52,634 54,521 59,559 356,623 
21,022 15,078 13,437 15,040 10,046 
7,237 11,767 12,757 13,740 15,359 
28,259 26,845 26,194 28,780 25,405 
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Table 1.—Portugal: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity 1976 1977 1978 1979 1980* 
METALS —Continued 
Iron and steel —Continued 
Metal: 
Pig iron -----------—- thousand tons 344 357 353 366 300 
Ferroalloys: 
Ferromanganese®_____________-_- 55,000 55,000 78,000 75,000 74,000 
Silicomanganese®______________-_~— ,000 5,000 15,000 15,000 17,000 
Ferrosilicon 123,000 724,000 730,000 125,000 25,000 
Silicon metal Bugs 13,200 720,000 32,000 83,000 
Ferrotungsten 284 166 163 200 200 
G ³ĩ˙¹üAm 88 (9 (4) ($) ($) me 
Total uu ccs ce kes re . E uiui 180,284 197, 366 143, 163 147, 200 149,200 
Crude steel! thousand tons 463 537 577 649 653 
oer Semimanufactures_ - ----------- o- 436 561 643 640 650 
Primary- ²uu-AAA 496 123 118 - EM 
Refined, secondary _______________----- r600 1400 286 n 31,000 
Silver, mine output, metal content _ _ _ -troy ounces... 28,325 25,753 22,602 *30,700 18,800 
Tin: 
Mine output, metal content 332 261 282 225 3274 
Metal, primary and secondary ------------- 319 71,016 854 1,121 3938 
Titanium: Ilmenite concentrate, gross weight 367 229 325 268 3234 
Tungsten, mine output, metal content T1,259 71,005 1.104 1,971 31,467 
Uranium concentrate: U content 101 111 102 134 395 
Zinc: Smelter, primar NN =e T E. 2,000 
NONMETALS 
Harl. d DE ee 90 590 620 104 1,300 
Cement, hydraulic thousand tons... 3,713 4,296 5,120 5,138 35,748 
Clays: 
BO. a nca E 63,895 12,860 13,555 *54,000 349,274 
Refractory ------------------------- 85,070 105,686 181,717 2100, 000 100.000 
DiBtoniie ß eS 3,150 3,390 700 3,400 32,310 
Feldépar- --------------------------—-— 13,323 15,246 21,582 33,808 340,802 
Gypsum and anhydrite__________.___-_--_-- 159,594 175,961 208,701  * *200,000 205,000 
Lime, hydrated and quicklime ..... thousand tons 222 221 260 261 270 
Lithium minerals: Lepidolite ______._____.._-~- 1,200 1,200 1,200 1,000 31,000 
Nitrogen: N content of ammonia _ __ thousand tons 159 185 252 222 3200 
Pigments, mineral, natural: Iron oxides ~~ 40 62 *65 *60 65 
Pyrite and pyrrhotite (including cuprous), gross weight 
thousand tons 416 360 314 349 350 
Salt: 
| 2) dem do- 306 351 326 408 401 
iii 8 do 163 1148 150 2140 130 
Total nou m mw a do. ___ 469 F499 476 548 531 
Sand and gravel: 
Ge eee MQ 8 do... 5,138 6,882 5,294 NA NA 
Gravel. eo se pL EL E e eL do... 325 153 464 NA NA 
Sodium compounds, n.e.s.: 
Sodium carbonate - _ ------------------- 114,137 129,724 131,452 182,770 175,000 
pum sulf ate. 48,894 46,479 51,344 44,831 ,200 
ne: 
22272277 ] mph thousand tons - 78 121 71 NA NA 
Calcareous 
Dole mie do- 75 93 93 NA NA 
Limestone, marl, calcite. __ _______ do____ 6,556 7,390 8,932 NA NA 
Marble ice oe ee ee do- 253 267 303 NA NA 
DIOFifG usn ae el ded Lea ee do- 12,651 4,222 620 NA NA 
Gabro ur i a ates iL do— 10 La NA NA 
Granite e ME EE do... . 3,243 3,625 6,796 NA NA 
Graywacke ~- —-----------------— do— 20 20 38 NA NA 
P/ö;O»W AA ²v at nd ec do— 51 74 65 NA NA 
e,, ß do- 104 85 — NA NA 
Quart eu x 8 do... 102 116 122 125 125 
f d t oto cedens do- 279 299 316 NA NA 
hii. — cl 8 do- 134 125 215 NA NA 
Serpentine ___________________~- do- 1 1 — NA NA 
J//C;ͤõͤõͤ³ĩ§Wꝛ]. DR es 8 do- 38 50 59 NA NA 
Fl.. 8 do- 6 9 9 NA NA 
Sulfur: 
Content of pyr ite do— 181 156 136 151 155 
By product, all sources do- 1 2 1 1 2 
r ³⁰ A etras do. ... 182 158 137 152 157 


See footnotes at end of table. 
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Table 1.—Portugal: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1976 
NONMETALS —Continued 
77 ͥ e oe 11.505 
MINERAL FUELS AND RELATED MATERIALS 
Coal, anthracite thousand tons_ _ 193 
Coke, metallurgical ----—----------—- do ... 199 
Fuel briquets, all grades 512 
Gas, manufactured million cubic feet. 4,691 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels- 6,521 
rr A ee o.c 2,045 
Kerosine _________________-___ do- 565 
Distillate fuel oilili ~~ -_______ do_ ___ 9,287 
Residual fuel oi] |... do- 15,416 
Lubricants -—-—--------------—-—- do___- 518 
Other: 
Liquefied petroleum gas . do. .. 1,472 
ll een do... 205 
Unspecified |. —-------------—- do- 2,558 
Refinery fut fuel and losses do- 3,434 
M/ ³ĩ˙—w-wr eee es eed do... 42,921 
“Estimated. Preliminary. ‘Revised. NA Not available. 
1Table includes data available through Aug. 4, 1981. 
2Less than 1/2 unit. 
«Reported figure. 
*Revised to zero. 
TRADE 


1977 


44,709 


1978 1979 
1.709 2.727 
180 179 
203 179 
290 247 
4.965 4.900 
6.589 8.700 
2, 827 3,696 
640 947 
9,647 22,402 
16,826 25,669 
469 449 
1,495 2,045 
348 547 
1,664 3,600 
4,004 $5,100 
44,509 73,155 


Trade in Portugal’s minerals for 1978 and 1979 are shown in tables 2 and 3. 


Table 2.— Portugal: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


817 


1980* 


GO = 
pat 
eh 
e 


Cn b» to tO 


S |3388 88888 


-J 
gr 


Commodity 1978 1979 
METALS 
Aluminum metal including alloys, all forms 2,921 9,812 
romium oxides . _ _ _ kilograms_ _ 800 700 
Cobalt oxide and hydroxides ________ _ 9 ae 
Columbium and tantalum: Tantalum ore 
and concentrate 9 Es 
pper: 
re and concentrate 100 1,004 
vlr mM alue. _ Nn $41 
Metal including alloys, all forms 1,711 5,046 
Iron and steel: 
Roasted pyrite. - -- ----------——- 14,689 27,514 
Metal: 
I 9,716 4.796 
Pig iron, ferroalloys, similar 
materials 103,716 92,773 
Semimanufactures: 
rs, rods, angles, shapes, 
sections 3,797 69,387 


Universals, plates, sheets 10,690 35,833 


Hoop and strip __________ 312 1,018 
Rails and accessories 264 320 
JJC Pe 172 155 
Tubes, pipes, fittings _____ _ 5,215 5,408 
Castings and forgings, rough 7,105 12,562 


See footnotes at end of table. 


United 
States 


Destinations, 1979 


Other (principal) 


2 Spain 3,701; France 1,536; India 513. 
a All to Angola. 


at Sweden 1,000. 
De All to Sao Tomé and Principe 
626 France 1,769; Italy 1,077; Belgium- 


Luxembourg 549. 


T" West Germany 27,120; Spain 385. 


(1) Netherlands 2,554; Spain 2,016. 
Italy 11,105; Canada 8,905; Romania 
8,000. 


ES ne Egypt 12,608; Switzerland 
Romania 12,125; Switzerland 10,673; 


Egypt 5,454 


-. Angola 693; Morocco 290. 
Pakistan 262. 


3,851 


NA. 
-— Spain 1,172; Italy 776; France 523; 
Angola 492. 
United Kingdom 4,478; Sweden 1,183; 
France 981. 
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Table 2.—Portugal: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Lead: 
Ore and concentrate 
OXIdes eae ty ane y ts 
Metal including alloys, all forms 
Magnesium metal including alloys, waste 
and scrap ________________-_- 
Manganese: 
Ore and concentrate _ _ 
Oxides d DLL 8 
Molybdenum metal including alloys, all 
[OF eres value 
Nickel metal including alloys, all forms 


Platinum- group metals including alloys, 
unwrought and partly wrought 
troy ounces. . 
Silver metal including alloys, unwrought 
and partly wrought o- 
Tin metal including alloys, all forms 


Tungsten: 
Ore and concentrate____________ 
Metal including alloys, all forms 
kilograms_ _ 
Zinc: 
Oxid . ee 


her: 
Ores and concentrates__________ _ 


Ash and residue sisi nonferrous 
metals J K ce pea te is 


Precious metals including alloys, 
waste and sweepings _ _ value 


Base metals including alloys, all 
TOPING Res 


NONMETALS 


Abrasives, n. e. s.: 
Natural: Pumice, emery, 
corundum, etc 


Cement! 


Refractory including nonclay brick 
Nonrefractory )) 


Diamond: 
Gem, not set or strung 
thousand carats_ _ 
Industrial do. .. 
Diatomite and other infusorial earth |... 
Feldspar, leucite, nepheline, ete 


Fertilizer materials: 
Natural and manufactured: 
Nitrogenous ______________ 
Phosphatic ____~___________ 


Potassic_ ________________ 


See footnotes at end of table. 


1978 


463 
746,708 
10 


18,530 


$288,780 


1,336 


10,239 


57 
118 
3 


148,833 
71,840 


1,315 
61,365 


1979 


315 
11,339 
4 
21,066 


$319,802 


429 
16,873 


6,081 
29,602 
16 


9,099 


181,894 
108,968 


100 
89,220 


United 
States 


Destinations, 1979 


Other (principal) 


Mainly to Belgium-Luxembourg. 
Belgium-Luxembourg 100. 
Angola 86. 


All to West Germany. 


France 650. 
All to Guinea-Bissau. 


Netherlands 34; United Kingdom 34; 
India 14. 


France 1,704; United Kingdom 1,061. 


West Germany 379,387; France 109,345. 
Angola 5; United Kingdom 3. 


United Kingdom 700; West Germany 
219; Netherlands 202. 


West Germany 1,601; Netherlands 311. 
Netherlands 100. 


Belgium-Luxembourg 200; West 
Germany 104. 


West Germany 10,226. 
United Kingdom 2; Spain 2. 


Japan 9,600; West Germany 6,151; 
mania 2. 200. 


Belgium- Luxembourg $131,633; United 
ingdom $126,175; France $44,702. 


Mainly to Angola. 


United Kingdom 80,207. 
Spain 4. 


West Germany 20; Angola 11. 


Mainly to 7 

Mainly to Mozam 

uod erde 4,978; Gibraltar 4,272; 
uinea-Bissau 3 

Cape Verde 17. 


Spain 568; Mozambique 259. 


Angola 264; France 81. 
Spain 2,848; France 2,539; United King- 
dom 2,108; West Germany 1,805. 


All to Switzerland. 

Switzerland 29,596. 

Venezuela 10; Guinea-Bissau 6. 

France 4,900; East Germany 3,520; 
United Kingdom 675. 


Netherlands 40,940; West Germany 
36,907; Belgium-Luxembourg 23,002. 

Brazil 65, 814; Den Kingdom 13, 563; 
U.S.S.R. 9,9 

All to Cyprus 

Belgium-Luxembourg 58,750; Nigeria 
9,960; Netherlands 6, 200. 
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Table 2.— Portugal: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Fertilizer materials —Continued 


Ammonia PR EUER PERO AEA E SIRE 


III1111õĩõĩõĩ5ê- oc ye ery Sh rete 
Mica, all form 
Pigments, mineral: 

Natural, rule 


Iron oxides, processed __________ _ 
t gross weight ______________ 


NUT and potassium compounds, n.e.s.: - 
Caustic sda 


Stone, Rind and gravel: 
Dimension stone: 
Crude and partly worked: 
Marble and other calcareous . _ 


Paving and flagstone 
Marble and other 


Dolomite, chiefly refractory grade 
Gravel and crushed rock 
Limestone, except dimension 
Quartz and quartzite. |... ------- 


8 ene excluding metal- bearing 
u 
Elemental, all form 
Sulfuric acid_________________ 
Talc, steatite, soapstone, pyrophyllite _ _ 
Other: 
Crude onn AAA 
Slag, droes, similar waste, 
not metal-bearing: 
From iron and steel manufacture _ 
Other kilograms. _ 
‘Oxides, hydroxides of magnesium, stron- 
tium, ba 
pce materials of asphalt, asbestos 
and fiber cements, an unfired 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 


kilograms_ _ 

Coal al 1 cep do. ... 

ades 1 briquets- _ _ _ —_ 

eae e semicoke ________~______~_ 

Hydrogen and rare gases 
Petroleum refinery products: 

Bunker deliveries: 
Gasoline, aviation 

thousand 42-gallon barrels_ _ 

Keros ne do- 

Jet fuel do____ 

Distillate fuel ol do- 

Residual fuel oil do- 

Lubricant Is do_ ___ 

Unspecified do. __ 

Nonbunker deliveries: 

Gasoline, motor do... 

Kerosine __________~— do____ 

Jet fueeek do- 

Residual fuel oil do. ... 

Lubricant Us do_ ___ 


See footnotes at end of table. 


1978 


70 


100 
295 


111,246 
8,037 
21,311 
6,745 


102,868 
40,978 


13,862 
92 
335 
127 


1139 


1979 


15,024 
105 


300 
4.837 


108,444 
3,634 
23, 660 
8.690 


138,230 
46,593 


14,112 
205 
28,649 
18 


111 


United 
States 


Destinations, 1979 
Other (principal) 


8 8,644. 
Spain 104. 
ozambique 75; Angola 52. 
Cape Verde 39; Angola 27. 
Mainly to United ingdom. 


nri Tomé and Principe 7; Mozambique 


Asola 8; Cape Verde 6. 
Sweden 122. 
United Kingdom 13,891. 


São Tomé and Principe 80; Guinea- 
Bissau 11. 

All to Cape Verde. 

Argentina 3,000; Spain 1,790. 


Italy 37,399; wer 29,011; Belgium- 
Luxembo 348. U 5. 

Denmark 1,348; West Germany 1,194; 
Netherlands 662. 

Japan 16,740; Italy 6,440. 


West Germany 2,940; Belgium- 
OY aa M 2, 433; Netherlands 


west Germany 92,074; Denmark 
15,582; United Kingdom 9,087. 

West Germany 18,652; France 7,339; 
United Kingdom 5,972. 

All to Angola. 

Gibraltar 4,450. 

Mozambique 68; Guinta-Bissau 63. 

Norway 2,000; United Kingdom 788; 
West Germany 703. 

Gibraltar 12,200. 


Cyprus 
Spain 8 934 Italy 7,325; Canada 5,996. 
Angola 10; Mozambique 7. 


Spain 110. 


France 1,200. 
All to United Kingdom. 


All to Cape Verde. 


Guinea-Bissau 833; Cape Verde 777. 


Mozambique 200; Angola 100. 
France 10; Cape Verde 1. 

Cape Verde 8; West Germany 5. 
All to Cape Verde. 


Netherlands 320; United Kingdom 161. 
All to Republic of South Africa. 

Iraq 103; Spain 64. 

United Kingdom 150. 

Spain 11; United Kingdom 7. 
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Table 2.—Portugal: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 
mmodity rege Other (principal) 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 


Petroleum refinery products —Continued 
Nonbunker deliveries —Continued 


Liquefied petroleum gas 
thousand 42-gallon barrels_ . 6 11 Cape Verde 10. 
Mineral jelly and wax 
do... ] 15 ge Netherlands 7; West Germany 7. 
Unspecified do... 118 1,599 1 Netherlands 746; Italy 204; Sweden 


191; United Kingdom 177. 
Mineral tar and other coal-, petroleum-, or 


gas-derived crude chemicals 15 31 ee Zaire 20. 
r Revised. NA Not available. 
1Less than 1/2 unit. 
Table 3.—Portugal: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 : 
d ue Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 2,191 550 eet spain 308; Suriname 140; Denmark 
Oxides and hydroxides __________~_ 6,808 6,285 62 West Germany 2,630; United Kingdom 
2,098; France 1,234. 
CEE enra a ⁵ ᷣ K al ear 91 503 1 didt 393; Denidari 40. 
Unvrousht 7777. Ei ee DE 20,222 21,803 200 110 951: France 4,199; Spain 
Semimanufacture s 15,855 14,177 286 Belgium Luxembourg 3,217; Spain 
2,002; Austria 1,99 
Ar! ⁵ĩð2Wͥ 8 8 e 
Beryllium: Beryl ore and concentrate 10,788 762 8 Spain 576; Netherlands 60. 
Chromium: 
Chromite -----------------—- 692 133 aes Republic of South Africa 294; Nether- 
lands 180; Finland 131. 
Oxides and hydroxides ___________ 237 254 ics West Germany 227. 
Cobalt oxides and hydroxides 6 9 1 Belgium-Luxembourg 6. 
Columbium and tantalum: Columbium ore 
and concentrate 14,999 NA NA NA. 
oppor 
and concentrate 6,248 62 E gan 44; United Kingdom 18. 
;ͤ» h 246 296 (1) ited Kingdom 142; Norway 104; 
West Germany 31. 
Sulfate solution (1) 10 — Mainly from United Kingdom. 
Metal including alloys: 
Soe o: | e a eec e m 826 269 24 United Kingdom 100. 
ee 
Blister 985 643 _. All from Chile. 
Refined, unalloyed 13,525 10,933 — Belgium-Luxembourg 2, 900; France 
2,475; Zambia 1,302; Canada 1,156. 
Ahe 8 2,538 1,345 (1) | United Kingdom 642; Spain 628. 
Semimanufactures 10,427 12,556 28 United Kingdom 3,715; France 2,224; 
Italy 1,911; Spain 1,503. 
Gold: 
Ore and concentrate value zs $143 ce All from France. 
Metal including alloys, unworked or 
partly worked ______ troy ounces. _ 6,230 8,982 81 Belgium-Luxembourg 6,653; Switzer- 
land 1,903. 
Iron and steel: 
Ore and concentrate including sinters, 
pellets, briquets, ete _ 386,182 619,650 a Brazil 143,915; Venezuela 129,926; 
Mauritania 128, 590. 
RES DY FICS ee sr ecu NA 37 "M Netherlands 20; Australia 17. 
etal: 
S/ ³˙¹¹ T 663,603 145,809 75,392 Netherlands 30,633; U.S.S.R. 14,931; 
United Kingdom 8,440. 


Pig iron, ferroalloys, similar 
materials 37,127 58,204 (1) spain 48,180; Canada 4,034; Republic 
of South Africa 3, 179. 


See footnotes at end of table. 
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Table 3.— Portugal: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 


Steel, primary forms 


Semimanufactures: 
Bars, rods, angles, shapes, 
secti 


Universals, plates, sheets _ _ _ _ 
Hoop and strip 


Rails and accessories 


Tubes, pipes, fittings ___ ____ 
Castings and forgings, rough _ _ 


Oxides_____________________ 
Metal including alloys: 
Serap- eunea ke ec 


Semimanufactures___________ 
Magnesium metal including alloys, all forms 
Manganese: 

Ore and concentrate 


Metal including alloys, all forms |... 


Mercury- --------- 76-pound flasks . 
Molybdenum metal including alloys, all 
Tr kilograms- - 
Nickel: 
Matte and speisss 
Metal including alloys: 
Serap o 


Semimanufactures. . . 
Platinum-group metals including alloys, 
unworked or partly worked 
troy ounces. — 


Rare-earth metals, oxides ___________ 
Silver metal including alloys, unworked or 
partly worked thousand troy ounces. _ 
Tantalum metal including alloys, all forms 
m value 
in: 


Ore and concentrate 
Oxides s es en ea 
Metal including alloys: 

c ee Lecce 
Unwrought _______________ 
Semimanufactures___________ 

Titanium: 
Ore and concentrate: Rutile 
Oxi JC. ⁰ AAA A a a ee gh rur. 


Tungsten: 
Ore concentrate including residues 
Metal including alloys, all forms 


kilograms_ _ 
Zinc: 


Ore and concentrate 
Oxide8 — ———— IN Le 


See footnotes at end of table. 


1978 


232,305 


139,032 
223,923 
73,229 
13,107 
27,830 
37,276 
35,091 
549,488 
114 

82 
16,622 
49 

8 
144,616 
1,001 
1,007 
4,400 
118 


100 


1979 


147,824 


105,048 
178,020 
65,225 
3,847 
17,184 
26,077 
128 
396,129 
60 


91 
28,044 


5 
33 


235,709 
846 
815 

2,000 
104 


18 
206 


452 


8,753 
18 


166 


United 
States 


Sources, 1979 
Other (principal) 


Japan 59,333; West Germany 37,941; 
etherlands 16,916. ` 


West Germany 27,459; Spain 18,810; 
Bel e 

West Germany 54,821; hoslovakia 
20,272; Belgium-Luxembourg 19,982. 

West Germany 28,522; Belgium- 
Luxembourg 23,345; France 8,795. 

West Germany 1,288; United Kingdom 
1,227; Austria 886. 

Spain 3,860; United Kingdom 2,619; 
Republic of South Africa 2,392. 

West Germany 11,066; France 5,361; 
United Kingdom 3,359. 

France 218; West Germany 124. 


West Germany 40; Spain 20. 


United Kingdom 77. 
"n Kingdom 12,143; Switzerland 


Spain 2. 
France 2; Norway 2. 
Gabon 109,700; Republic of South 


Africa 53,019; Brazil 44,620. 
Belgium-Luxembourg 241; Ireland 


221; Spain 138. 
Spain 7 05 
France 1,000. 
Canada 70; Norway 20; Finland 8. 


NA. 
sanada 71; West Germany 48; Finland 
West Germany 142; Finland 66. 
France 3,646; Switzerland 2,211; 
Uni ingdom 2,095. 
France 12; United Kingdom 4. 
West Germany 1,200; France 90. 
All from Austria. 
Indonesia 206; Malaysia 50. 
West Germany 18; United Kingdom 7. 


Sweden 1. 
Thailand 200; Malaysia 140; Spain 60. 
Netherlands 24; United Kingdom 20. 


NA. 

Spain 2,157; Finland 1,373; West 
Germany 1,317. 

All from Spain. 

Netherlands 200; United Kingdom 
100. 

All from Spain. 


West Germany 65; Netherlands 47; 
United Kingdom 38. 
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Table 3.—Portugal: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Zinc —Continued 


Metal including alloys: " 
SCFRD o cu crue 8 


Blue powder 
Unwroughgnt 
Semimanufactures. J 
Other: 
Ores and concentrates: 


Of titanium, vanadium, zirconium . 


Of base metals, n.e.s --—-------- 
man ane slag containing nonferrous 


Metals: 
Metalloids_______________~- 
Alkali, alkaline earth, rare-earth 

metalns kilograms_ _ 

Pyrophoric alloys... 
Base metals including alloys, all 

OFM ͤ ˙ he ne 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, 
corundum, etc LLL Ll 
Dust and powder of precious and 
semiprecious stones, including 
diamond kilograms. - 
Artificial corundum___ ~~~... ____-— 


Grinding and polishing wheels and 
eo. ees 


Boron materials: 
Crude natural borates |... _ 
Oxide and acid |... 
Borates and perborates 
Cement 52 ß d 


Products: 
Refractory including nonclay brick 


Nonrefractor - ------------ 
Cryolite and chiolite.______________ 
Diamond, except powder and dust: 

Gem, not set or strung 


thousand carats_ _ 
Industrial _____~__________ do____ 
Unclassified ____________ do.... 


Diatomite and other infusorial earth. _ _ _ _ 
Feldspar, leucite, nepheline, etc. __ _ ____ 
Fertilizer materials: 
Crude: 
Nitrogenous_______________ 
Phosphatic. ______________-_ 


See footnotes at end of table. 


1978 


98 
545 
17,139 
1,228 


886 
20 
174 
11,611 
44 
600 
"39 


147 


10,872 
402 
94 


90 


1,500 
389,748 


1979 


115 


1,753 


11,213 


125 . 


4,058 
2,209 


1,197 
389,794 


United 
States 


NA 
(1) 
797 


Sources, 1979 


Other (principal) 


opan oo 306; onada 145; United 
as od Kingdom 376; norway 306; 
ium- uxembourg 76 
Cara a 3,242; Spain 3,169; France 
2,990; Belgium-Luxembourg 2,139. 
West Germany 1,159; Belgium- 
Duzempourg 633; United Kingdom 


Spain 637; Australia 190; Republic of 
South Africa 176. 
Spain 335. 


Chile 70; India 25. 
United Kingdom 967; Spain 424; West 
Germany 141. 


Spain 254. 

United Kingdom 3,400. 

Netherlands 18; United Kingdom 12; 
France 6. 


Belgium-Luxembourg 59; Spain 16. 


Netherlands 123; Italy 74. 


United Kingdom 34; Ireland 13. 
n Germany 867; Brazil 343; France 


Ital 88.4 205; cn Kingdom 84; Spain 
Austria 5 
Republic of South Africa 6,350; 
ada 3, 889: Australia 431. 
babar Germany 234; France 206; Spain 


Turkey 3,700; Netherlands 467. 

France 364; U.S. S. R. 126; Turkey 33. 

France 992: Netherlands 926. 

Spain 83, 814; United Kingdom 11,645. 

Spain 4, 77 0; France 3,390; Belgium- 
Luxembourg 1,009. 


E 21,050. 
United Kingdom 9,916; France 1,240. 
Spain 4,480; France 1 953; United 
Kingdom 1.155. 


West Germany 3,918; Austria 2, 083; 
France 1,279. 

Spain 272; Italy 182. 

All from Denmark. 


Belgium-Luxembourg 7; West 
WA Germany 5. 


Switzerland 95; United Kingdom 22. 
Spain 2,855; West Germany 200. 
France 1, 586; United Kingdom 351. 


All from Chile. 
Morocco 379,730. 
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Table 3.—Portugal: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Fertilizer materials —Continued 


Manufactured: 
Nitrogenous_______________ 


Phosphati coc 
Fotaseic -=o ieee ee 


Ammonia ____~____~__-_ — 5 
Graphite: 

All! S tA c er 

Artificiaalllllkk 


1 


ica: 
Crude including splittings and waste 
Worked including agglomera 
splittings _____..____.______ 


Pigments, mineral: 
Natural, crude __ - -- - --------—-- 
Iron oxides, processed VT 
Precious and semiprecious stones other than 
diamond, natural and synthetic 
kilograms_ _ 


Pyrite, unroasted |... „ 
Salt and brinnnaeaaas 
Sodium and potassium compounds, n. e. s.: 
Caustic soda ___________-____ - 
Caustic potash ____________-_-_.. 
888. o ee 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
Worked... 22-22. 
Dolomite, chiefly refractory grade 
Limestone flux and calcareous stone 
Gravel ane crushed rock 
Quartz and quartzite 
Sand, other than metal- bearing 


Sulfur: 
Elemental: 
Other than colloidal __ .. .. .. 
Colloidal —_—-------------—- 
Sulfuric acid 


Talc, steatite, soapstone, pyrophyllite _ _ _ _ 
Other: 
Crude: 
Meerschaum, amber, jet. 


Slag, dross, and similar waste, not metal- 
beari 


ng: 
From iron and steel manufacture _ _ 
Other slag and aan 
Oxides and hydroxides of magnesium, 
strontium, barium —___________ _ 
Bromine and other halogens excluding 
i CONCRA - 
Building materials of asphalt, asbestos 
and fiber cements, and un ired 
nonmetals 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural. -------—- 
Carbon blaceõk kk 


See foot notes at end of table. 


1978 


17,071 
1,256 
72.983 
701 
23,809 


294 
760 


31,771 
3 


3 
2,476 


399 
24 


28 
2,286 


81 


6 
92,812 
13,998 


TUE 
161,765 
4,144 


3 
498 
25,420 


69 
44 


463 


1,772 
10,028 


1979 


71 


6 
48,800 
17,511 


245 


1,649 
10,162 


United 
States 


197 


Sources, 1979 
Other (principal) 


MET ornan 12,447; West Germany 
All from France. 

Spain 72,155; East Germany 10,672. 
Spain 1,826. 

Libya 6,018. 


United Kingdom 80; Norway 44. 

West Germany 444; Spain United 
Kingdom 28. 

Spain 23, 021; Morocco 12,341. 

J xara 28 


United K Kingdom 2,137; Netherlands 


Norway 351; United Kingdom 48. 
Switserland 10; Belgium-Luxembourg 


Spain 71; France 16. 
est Germany 1,520; Spain 300. 


Austria 19; West Germany 17; Swit- 
zerland 17; France 14. 

Mainly from West Germany. 

Italy 26,136; Spain 19,998. 


Spain 11,966; Belgium-Luxembourg 
4,465 


Italy 229; France 89. 
France 1,500; United Kingdom 11. 


All from West Germany. 
8 15 64; Italy 39. 
ain 1 861: Italy 1,855; France 1,836. 
ainly from France. 
France 27; Belgium-Luxembourg 23. 
Sweden 97: Belgium-Luxembourg 46. 
Spain 6,005; Belgium-Luxembourg 


France 67,414; Poland 23,029. 

Mainly from West Germany. 

Norway 16,890; West Germany 12,160; 
United Kingdom 11,274. 

France 2,051; Austria 490. 


NA. 
Republic of South Africa 98; Spain 98; 
rance 97. 


France 28,966; United Kingdom 404. 
All from West Germany. 
France 20. 


Mainly from West Germany. 


France 151; Belgium-Luxembourg 49. 


West Germany 1,502. 
France 5,214; Spain 3,247; West 
Germany 7 
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Table 3.—Portugal: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 1978 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coal, all pre including briquets 435,253 
Coke and semicoke _______________ 107,615 
Hydrogen and rare gases 1 
Peat including briquets and litter 554 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels_ _ 47,572 
Refinery products: 
asoline: 
Aviation do____ 4 
Motor do____ 91 
Jet fue!!! do. ___ T186 
Keros ine do- 14 
Distillate fuel oil do— 1.453 
Residual fuel ol do____ 1,236 
Lubricant --------- do. _ 212 
v fied l 
iquefied petroleum gas 
do ___ 4,068 
Mineral jelly and wax 
do- 15 
White spirit do___ 
Petroleum coke _ _ _ __ do_ ___ 70 
Bitumen and other residues 
do. ... 429 
Bituminous mixtures, n.e.s. 
do... 39 
Unspecified |... do____ r93 
Total do- r7 906 
Mineral tar and other coal-, petroleum-, or 
gas- derived crude chemicals Exe irc tc 11,802 


Sources, 1979 
1979 j 
e Other (principal) 
376,858 252,957 Poland 109,424. 
98,907 (1) Netherlands 36,270; United Kingdom 
25,489; West Germany 18,441. 
46 2 Spain 28; France 15. 
908 m West Germany 194; Sweden 182; Fin- 
land 123; Netherlands 106. 
56,925 TON Irad 24,033; a Arabia 16,055; Iran 
7,250; U.S. S. R 5,828. 
10 6 United Kingdom 3. 
32 S France 24; Italy 4. 
318 56 Netherlands Antilles 50; Venezuela 
44; Libya 39; Spain 39. 
5 (1) Netherlands 4. 
1,408 60 France 521; Romania 222; Nether- 
lands 178; Spain 115. 
1,657 "- Netherlands 493; France 309; Vene- 
zuela 248; Netherlands Antilles 237. 
207 6 prance 98; United Kingdom 36; Italy 
3,927 19 United Kingdom 1,828; France 718; 
Italy 608. 
15 (1) United Kingdom 6; West Germany 4; 
France 2. 
2 E Belgium-Luxembourg 1. 
12 11 Netherlands 1. 
243 (1) Spain 179; Netherlands Antilles 42. 
56 (1) Spain 43; United Kingdom 8. 
75 2 Be ium-Luxembourg : m n 
16; France 13; Italy 11 
7,967 
15,829 4 Spain 3,360; Italy 2,690; France 1,716; 


Netherlands 1, 666. 


TRevised. NA Not available. 
lLess than 1/2 unit. 


2Excludes quantity valued at $4,961 in 1978 and $319,496 in 1979. 


COMMODITY REVIEW 


METALS 


Copper.—Exploration continued on a de- 
posit of complex copper-lead-zinc ore near 
Castro Verde in southern Portugal. The 
mineralized area contains several ore bod- 
ies, of which Neves and Corvo were the 
most significant. 

According to preliminary reports, the 
Corvo deposit contained 20 million tons of 
high-grade ore (5% to 6% copper), and the 
Neves deposit contained about 40 to 50 
million tons of ore, with a copper content of 
between 1% and 1.5%. Chemical analysis of 
Neves-Corvo ores showed the following com- 
position: Sulfur, 4%; iron, 4%; zinc, 2% to 
4.5%; copper, 1% to 6%; arsenic, 0.5%; 
silver, 45 grams per ton; and gold, 0.3 grams 
per ton. 


During 1980, the Government of Portugal 
requested French shareholders to transfer 
11% of their shares to Portuguese interests 
to give Portugal majority ownership in the 
company at Neves-Corvo. A new firm So- 
ciedade Mineira Neves Corvo S.A.R.L., in 
which a Portuguese Government-owned 
company holds 51% of the capital, was 
created to implement the agreement and 
develop and operate the future mine. The 
rest is equally divided between the private 
company Peñarroya (French) and the 
French Government-owned Bureau de Re-: 
cherches Géologiques et Miniéres. Report- 
edly, mining should start sometime after 
the beginning of 1983. 

Iron and Steel.—Exploration and prelim- 
inary development work continued on the 
Moncorvo iron deposit, located east of Torre 
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Moncorvo in northeast Portugal. The ore 
reserves at Moncorvo were reported at 500 
million tons, with an average content of 
37% iron and 0.58% phosphorus. 

During 1980, plans for expanding the 
Seixal steelworks started to be implement- 
ed. The Siderurgia Nacional S.A.R.L. nego- 
tiated purchase of continuous caster from 
an unnamed firm from the Federal Repub- 
lic of Germany. Vóest-Alpine of Austria 
received the order for supplying two 120-ton 
Linz-Donawitz (LD) converters. The Seixal 
works expansion was planned to increase 
capacity by 1 million tons of steel and 
800,000 tons of rolled products. In addition 
to two LD converters, the Seixal plant will 
include one 1.5-million-ton-per-year pelletiz- 
ing plant, one 1-million-ton-per-year blast 
furnace (9 meters in diameter), three 6- 
strand continuous casters, one 400,000-ton 
wire rod mill, and one 400,000-ton-per-year 
light section mill. 

Pyrite.—After the Council of Ministers 
authorized implementation of a plan for the 
total utilization of pyrite in 1979, preparato- 
ry works for expansion started in the 
Aljustrel Mine during 1980. Plans call for 
production of 1.2 million tons of pyrite 
annually by 1982 and 2.7 million tons by 
1985. The average grade of Aljustrel ore was 
reported as follows: Zinc, 2.2% to 3%; lead, 
0.9% to 1.2%; sulfur, 41% to 46%; and iron, 
36%. Recovery of nonferrous metals, pellet- 
ization of iron cinder and its use in steel 
plants were part of the plan. Outokumpu 
Oy of Finland, and the Swedish Govern- 
ment through LKAB International AB, 
were the principal contractors for the proj- 
ect. 

Tungsten.—During 1980, Sociedade Port- 
uguesa de Empreendimentos acquired a 
controlling interest in the Vale de Gatos 
(Vila Real) tungsten mine. After several 
years of exploration, Union Carbide re- 
linquished its tungsten interests in the 
Covas area. Reportedly, the small tungsten 
deposits discovered will be operated by local 
companies. 

Modernization and modification of the 
mill at Borralha, operated by Mines de 
Borralha S.A.R.L., started during 1980. De- 
tails of the program were not made public. 

Joint exploration by Geomines of Bel- 
gium and local companies continued for 
tungsten deposits at Tabucdo. During 1980, 
the largest producer of tungsten was the 
mine of Panasqueira, operated by Beralt 
Tin & Wolfram (Portugal) S.A.R.L., a sub- 
sidiary of Beralt Tin & Wolfram, Ltd., of the 
United Kingdom. Tungsten remained 
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the only mineral produced in Portugal 
which had significance for the world miner- 
al economy. 

Zinc.—According to reports, an 
11,000-ton-per-year zinc electrolytic plant 
started production at a site-near the town of 
Barreiro, southeast of Lisbon in the second 
half of 1980. The owner and the operator of 
the new plant was the Goverment-owned 
concern Quimigal E.P. 

NONMETALS 


Beryl.—Commercial deposits of beryl are 
found in the pegmatites of northern Portu- 
gal, in Braga and Vila Real Districts. Beryl 
was produced as a byproduct of quartz- 
feldspar output. Of quartz-feldspar produc- 
ers in operation in Portugal, the largest 
producers of beryl were Companhia Portu- 
guesa de Fornos Electricos S.A.R.L. (F. 
Electricos) and Sociedade de Exploração de 
Rochas Lda. (Quarfel) a wholly owned sub- 
sidiary of Metalurgica do Norte S.A.R.L. 
(Milnorte), an important producer of silicon 
metal in Portugal. 

Diatomite.—The largest producer of diat- 
omite, with about 90% of country's output, 
was Sociedade Anglo Portuguesa de Diat- 
omite Lda., which operated two mines near 
Couto Mineiro do Jordim in the southern 
part of the Leiria District. In addition, a 
second producer, Sociedade Quisselgur Lda., 
operated a small mine at Amieira in the 
region of Obidos, east of Caldas de Rainha, 
Leiria District. 

Feldspar-Quartz.—Quartz production 
was associated with feldspar in Portugal. 
During 1980, the averge number of compa- 
nies that produced both quartz and feldspar 
was 13; 8 reported production of quartz 
alone, and 3 registered output of feldspar 
only. As in the past, during 1980 producers 
of silicon and ferrosilicon owned and operat- 
ed their own sources of quartz. Fornos 
Electricos owned and operated mines at 
Senhora da Assungáo Varzea e Valdeirei- 
ras, near Satáo, and at Santa Luzia near 
Viseu, both in Viseu District. The mined ore 
was processed in a washing plant at Canas 
do Senhorim, also in Viseu District. Aver- 
age yearly output from Fornos Electricos' 
quartz mines was about 50,000 tons of 
quartz and about 1,000 tons of feldspar. 
Quartz was used in the metallurgical facili- 
ties of Fornos Electricos, and feldspar was 
sold to the domestic ceramic industry. Mil- 
norte obtained quartz supply from its min- 
ing subsidiary Quarfel. Principal mines 
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were at Mata da Lapeira, near Celorico de 
Basto in Braga District; Corga do Cavacao 
in Guarda District; and Medronheiro, near 
Satáo, in Viseu District. Quarfel produces 
about 20,000 tons of quartz per year. 

The most important producer of quartz- 
feldspar in Portugal during 1980 was Uni- 
mil Minerais Lda., which operated the Ar- 
reigada and Vilela Mines in the Pôrto 
District and the Celorico de Basta Mine in 
Braga District. The ore is processed in a 
grinding plant at Formiga, approximately 
20 kilometers from the Arreigada Mine. A 
new mill was under construction at Seixoso 
near Amarante. The project was financed 
jointly by Unimil and Minas do Zezere 
S.A.R.L. In addition to ore, tailings from tin 
operations of Zezere will be processed in the 
new mill. 

The A. J. da Fonseca was the largest 
feldspar producer in Portugal during 1980. 
In addition, the company produced some 
quartz. Most of the operations of Fonseca 
were in the Braga District, at Viana do 
Castelo and in the Vila Real District. About 
75% of the company’s feldspar output came 
from ore operations near Chaves. Fonseca 
produced about 10,000 tons in 1978, the 
latest year for which data were reported. In 
addition to Unimil, Fonseca, Quarfel, and 
Fornos Electricos, there were a number of 
other feldspar-quartz producing companies 
operating in Portugal. The more important 
of these were: Minas do Baranco Lda., at 
Gouveia, Guarda District; Graliminas- 
Mineiro da Gralheira Lda., at Villa Longa, 
Viseu District; and Joao Cergueira Antones, 
with a number of mines at Ponte de Barea, 
Viana do Castelo, and Montealegre, Vila 
Real District. 

Lithium.—During 1980, lepidolite was 
produced in one mine near Seixo Amarelo 
in the Guarda District. The operator was 
Sociedade Mineira Carolinos Lda. The aver- 
age content of lithium oxide (Li.O) in ore 
was reported at 1.5%. A deposit of lithium 
minerals at Goncalo, Guarda District, own- 
ed by Societa Mineira Pegmatites (Pegmati- 
ca), was not in operation. 

Salt.—Salt solution mining by Segema- 
Sociedade Mineira Lda. at Torres Vedras, 
north of Lisbon, remained the largest 
source of salt in Portugal and accounted for 
about two-thirds of the country’s output. A 
25-kilometer-long pipeline brings the solu- 
tion to the soda ash plant of Soda Povoa at 
Povoa de Santa Ira. Soda Povoa was a 
subsidiary of Solvay et Cie. of Belgium. 
Mineira de Sais Alcalinos S.A.R.L. (Clona) 
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was also a salt producer in 1980, from a rock 
salt deposit near Loulé in the Algarve 
District, in southern Portugal. 

Silica Sand.—Silica sand for use in glass, 
foundry, and ceramics was produced from 
two regions, Figuera da Foz in the Coimbra 
District and Rio Maior in the Santarem 
District. Sarel-Sociedade de Arieas Reuni- 
das Lda, the largest producer, had active 
operations in both areas. In the Maioz area 
of the Santarém District, silica sand was 
produced by the smaller producers Maoril- 
Aries Industriais, Lda., and Sifucel-Silicas 
Lda. 

Stone.—Production of stone was the most 
important segment of the mineral industry 
of Portugal during 1980 in terms of both 
value and number of personnel employed. 
About one-half of the value of minerals 
produced in the country can be attributed to 
the production of stone. About 1,000 compa- 
nies were estimated to be producers, with 
sizes ranging from small family-run quar- 
ries to large companies producing from 
several deposits. Marble was the most valu- 
able product, and limestone was the largest 
by volume. Marble was produced mostly 
around the cities of Vila Vicos, Borba, and 
Estremos, and this region accounted for 
about 85% of Portugal’s marble production. 
During 1979-80, the major producers in the 
area were: Marmores e Materias de Con- 
strucao Lda. (Marmetal); Marmores do Con- 
dado S.A.R.L.; Companhia Industrial de 
Marmores de Estremor Lda. (Marmor); and 
Sociedade Lusco-Belga de  Marmores, 
S.A.R.L. (Solubema). 

The major limestone producing areas 
were found in the area between Leiria, 
Lisbon, and the Tagus River. Cement com- 
panies own their limestone quarries and 
were the largest producers of limestone, 
about 50% of the total. Siderurgia Nacional 
purchases limestone from independent pro- 
ducers operating at Arrabida, located about 
30 kilometers north of Lisbon. Granite was 
produced by a large number of small compa- 
nies in the north in the Districts of Braga, 
Viana do Castelo, Pórto, Vila Real, and 
Viseu. 

Slate production came from the area 
around Valongo in the Pórto District. Seven 
companies produced slate during 1980: 
Empresa das Losuas de Valongo, S.A.R.L.; 
Pereira Gomez e Carvalho Lda.; Fonseca, 
Costa e Ca Lda.; Companhia Portuguesa de 
Ardosia Lda.; Exportadora de Ardosias 
Lda.; Balterejo, Sampaio e Ca. Lda.; and 
Exploracao Mineira de Valongo Lda. (Emir- 
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al). 


MINERAL FUELS 


The energy demand of Portugal was al- 
most completely met by imports of crude 
oil, high-rank coals, and coke. Portugal did 
not produce natural gas or crude oil, and 
coal, mostly anthacite, remained the princi- 
pal fuel produced in the country. 

Coal.—West German mining experts, 
working under terms of a Technical Cooper- 
ation Agreement between the Governments 
of Portugal and the Federal Republic of 
Germany, assisted in expanding capacity of 
the only Portuguese coal mine, Germunde, 
also known as the Pejáo Mine, located in 
northern Portugal and operated by the 
Empresa Carbonifera do Douro S.A.R.L. 
During 1980, mining equipment made in 
the Federal Republic of Germany and val- 
ued at 1.1 million German marks, or about 
$500,000 was delivered to the mine site. A 
nearby powerplant, which in the past used 
almost all coal produced at Pejao, will 
remain the major consumer. 

Petroleum and Natural Gas.—Portugal 
did not produce crude oil and natural gas 
during 1980. Geophysical exploration was 
carried out near the townships of Seixal, 
Barreiro, and Palmela in cooperation with 
specialists from Spain. At yearend, results 
of the exploration were studied, but no 
decision was made to start drilling. 

The first onshore well drilled since 1962, 
Campelos No. 1, was spudded in by Sceptre 
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Resources of Portugal near Caldas Rainha, 
55 kilometers north of Lisbon. The drilling 
contractor was Bawden Drilling of the 
United Kingdom, using a National 80-UE 
rig. Partners with Sceptre were Boe Valley 
Exploration of Portugal and Siebens Oil and 
Gas of Portugal. 

In addition, the Goverment of Portugal, 
through its Gabinet e para e Pesquisa e 
Exploracáo de Petroleo, concluded contracts 
for petroleum exploration with Exxon Inc. 
and Union Texas Inc. According to terms of 
the later contract, Union Texas is obliged to 
invest about $1.6 million during a 2-year 
period for seismic exploration. If the results 
of seismic work warrant, Union Texas was 
to drill two wells at a total cost of $46 
million. The onshore concession covers 
2,571 square kilometers near the township 
of Leiria, north of Lisbon. The earlier con- 
tract with Exxon had awarded three conces- 
sions (total area, 2,554 square kilometers) in 
deep waters off the southern coast (Algarve 
coast). 

Portugal had the following petroleum 
storage capacities in use at the beginning of 
1980, in cubic meters: Crude petroleum, 
2,290,000; liquefied petroleum gases, 
130,000; gasoline, 529,000; kerosine, 157,000; 
aviation gasoline, 7,000; jet fuel, 212,000; gas 


oil, 681,000; and fuel oil, 1,089,000. 


1Physical scientist, Branch of Foreign Data. 

Where necessary values have been converted from 
Portuguese escudos (Esc.) to U.S. dollars at a rate of 
US$1.00 = Esc56. 
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The Mineral Industry of 
Romania 


By Richard Levine! 


In 1980, economic growth in Romania 
often fell short of the planned target. In- 
creases in many economic areas have been 
rapid compared with other East European 
countries, and margins between planned 
and actual performance at times reflect 
deviations from self-set ambitious goals. 

In 1980, national income grew by 2.5% 
against a projected 8.8% growth, and gross 
industrial production grew by 6.5% against 
a projected 11.4% growth. Investment as a 
percentage of national income continued to 
average approximately 40%, and this high 
rate of investment has fueled Romania’s 
economic growth. 

Economic shortcomings in 1980 were at- 
tributed to poor weather for agriculture, 
large price increases for imported oil and 
raw materials, and the world economic 
state. Labor shortages in mining were ex- 
perienced as soldiers, students, and workers 
from other parts of the country were mobil- 
ized to help during critical periods. 

1981 plans call for smaller increases. 
National income and gross industrial prod- 
uct are each to rise by 7%. Investment is to 
continue at a lesser but still high percent- 
age of the national income during the 1981- 
85 planning period. 

Romania is not rich in mineral resources 
although it had been a net petroleum ex- 
porter. It is now a net petroleum importer 
and a net importer of other energy raw 
materials including coke, coking coal, and 
natural gas. 

To reduce material costs, Romania is 


implementing its “new economic mecha- 
nism.” The new economic mechanism 
stresses the use of net output instead of 
gross output to eliminate inputs purchased 
outside the enterprise, including energy and 
materials, being counted as production, and 
it stresses profit from sales to reduce pro- 
duction cost and eliminate the production of 
unwanted goods. To provide a more realistic 
assessment of production costs, it was decid- 
ed in 1980 to raise the domestic price of raw 
materials to conform to their world market 
price. This measure went into effect on 
January 1, 1981. Also, as of January 1, 
1981, it was decided to switch to a new 
single commercial rate of exchange for ex- 
ports, imports, and internal exchange of 
15lei= US$1.00? Other programs to reduce 
costs include recycling and reducing im- 
ports. 

The 12th Romanian Communist Party 
Congress, which met in December 1979, 
approved a program to make Romania self- 
sufficient in energy and fuels in the 1990’s. 
Plans call for intensified geological explora- 
tions to tap new petroleum and gas deposits 
including deep drilling and drilling on the 
Black Sea shelf. At the same time, greater 
use is to be made of coal as well as nuclear 
and hydroelectric power. 

The State is also promoting research in 
the use of solar, wind, biogas, geothermal, 
and other potential sources of energy. These 
efforts will be conducted along with a con- 
certed effort to promote savings in the use 
of energy and minerals. 


PRODUCTION 


In 1980, the production of several impor- 
tant mineral commodities fell far below 
planned goals. Production of crude oil again 


declined, and coal production fell far short 
of the 1980 goal of 54.1 million tons. The 
production of natural gas, however, exceed- 
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ed the plan. Steel production increased 
slightly, but was far below the planned 
target. 

For many commodities, the production 
goals set for 1981 are lower than the unat- 
tained 1980 goals. For example, in 1981 coal 
production is planned to be 50.8 million tons 
compared with the 54.1-million-ton goal set 
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in 1980; steel production, 14.665 million tons 
compared with 15.6 million tons; cement 
production, 15.86 million tons compared 
with 18.3 million tons; and crude oil produc- 
tion, 12.6 million tons compared with 15 
million tons. Still, to achieve many of these 
goals it will require production increases 
much greater than occurred in 1980. 


Table 1.—Romania: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 19805 
METALS 
Aluminum: 
Bauxite, gross weight _ 680,000 702,000 707,767 708,000 708,000 
Alumina, calcined, gross weight... 425,000 442,000 449,000 502,000 510,000 
Ingot including alloys: 
Primary uu ere 1203, 000 209,000 213,000 217,000 222,000 
Secondary _ - ------------------ 18, 17,000 18,000 9,000 19,000 
Total -eeen my a Bs 1221, 000 226,000 231,000 236,000 3241,000 
Bismuth, mine output, metal content 80 80 80 80 80 
Cadmium metal, smelter |... 100 90 90 90 85 
Copper: 
Mine output, metal content 23,000 27,000 27,000 28,000 28,000 
Metal: 
Smelter: 
Primary 4 ²³“0ͥ8s⸗»s ⁰⁰⁰ ete 40,491 41,429 38,880 41,120 42,000 
Secondary ----------------- : 4,000 ; : ,000 
Total.z —- ³ A diat ne 45,491 45,429 42,880 45,120 46,000 
Refined, primary and secondary - - ----- 38,000 40,000 40,488 42,000 42,000 
Gold, mine output, metal content _ troy ounces. _ 60,000 65,000 65,000 65,000 65,000 
Iron and steel: 
on ore 3 thousand tons 2,835 2,467 2,511 2,523 2,300 
etal: 
Fi 88 do... 7,415 1,184 8,155 8,879 39,012 
Crude steel do_ __ _ 10,733 11,457 11,779 12,909 313,175 
Semimanufactures: 
Castings and forgings, finished 
do- - 993 1,028 1,097 1,176 1,220 
Pipes and tubes do— 1.216 1.320 1,419 1,500 1,500 
2 Rolled produetss do—- 7, 305 8,392 8,958 9,482 39,319 
Mine output, metal content 35,000 35,000 33,300 ,300 33,500 
Metal, smelter, primary and secondary |... 42,465 41,702 42,815 40,900 42,000 
Manganese:* 
Ore: 
Gross weight __________________ 80,000 80,000 80,000 80,000 80,000 
Metal content 17,000 17,000 17,000 ,000 17,000 
Concentrate, gross weighgnt ; 28,000 i : 28,000 
Silver, mine output, metal content 
2 thousand troy ounces- 1,220 1,125 1,030 965 1,000 
inc: | 
Mine output, metal content 67,000 62,000 60,000 60,000 60,000 
Metal, smelter, primary and secondary _ _ _ _ - 53,373 51,860 49,790 46,486 47,000 
NONMETALS 
Illi ate ee tee Cl *85,000 *85,000 87,300 88,000 88,000 
Cement hydraulic thousand tons 13,088 13,875 14, 688 15,598 315,611 
ays: 
p Se Bes 63,000 63,000 65,000 65,000 65,000 
Kaolin Ree a a 8 90,000 90,000 90,000 ,000 90,000 
Diatomite® ________________________ 40,000 40,000 40,000 40,000 40,000 
Feldspar? _________________________ 58,000 60,000 60,000 60,000 60,000 
Fluorp ark 15,000 20,000 20,000 20,000 20,000 
Graphite"... o c o ee sk oe ge 6,000 6,000 6,000 6,000 6,000 
F ˙·iw¹imii a eg na ris thousand tons_ . 8,320 3,446 3,657 3,829 3,900 
Nitrogen, N content of ammonia 8 1.659 1.792 2,257 2,332 2,400 
Pyrite, gross weigte do- 870 915 930 930 930 
Salt: 
Rock salt do... NA NA 1,657 1,650 1,650 
)J eee N E do____ NA NA 3,082 3,070 3,070 
(Woe | (i eae co sn c tL li er do... 4,210 4,535 4,139 4,120 4,120 


See footnotes at end of table. 
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Table 1.—Romania: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1976 . 1977 1978 1979 19805 
NONMETALS —Continued 
Sand tu ----------— thousand tons NA NA 1,367 1,400 1,400 
Sodium compounds, n.e.s.: 
Caustic sodaaa do... 673 135 125 104 705 


Sodium carbonate, manufactured, 100% 
NaaCOs basis .. do. .. 814 861 899 893 895 


Sulfur: 
S content of pyrite® e do____ 375 395 400 1400 490 
Byproduct, all sources do- 98 110 120 130 140 
TOtAl ____------------—- do____ 473 505 520 530 540 
Sulfuric acid |... do... 1,555 1,523 1,655 1,750 1,850 
Tale e soe eni ĩͤ K LL Ld 60,000 60,000 66,000 60,000 60,000 


MINERAL FUELS AND RELATED MATERIALS 
Carbon black -— - - - - - ----- ----------- 91,282 100,433 108,964 95, 122 95,200 


Coal: 
Run- of- mine: 
Anthracite and bituminous 
thousand tons. . 8,696 8,637 8,794 9,299 9,600 
Brown do- 600 635 641 650 
Lign itte do- 18,819 19,872 22,019 24,956 27,000 
OCD oett Ps do... 28,115 29,144 31,454 34,888 37,250 
Washed (produced from above): 
Anthracite and bituminous: 
For coke and semicoke production 
do... 1,924 2,154 2,450 2,205 2,300 
For other uses do... 5,187 4,993 4,968 5,903 6,000 
Brown do 567 603 606 601 
Fee es ps es oc do____ 18,164 19,028 21,239 24,055 26,300 
Total ô²̃²·ð⅛¹Vꝛ˙² ‚ R do... 25,842 26,778 29,263 32,764 335,200 
Coke: 
Metallurgical. --------------- do... 2,412 3,148 3,458 3,066 3,100 
Other es ee m m’. do ... 357 396 384 385 385 
Total do- 2.829 3.544 3,842 3,451 3,485 
ond briquets (from brown coal)... do... . NA NA 711 120 730 
as: i 
Manufactured: Coke oven : 
million cubic feet. €37,000 NA NA NA NA 
Natural: 
TOSS: 
Associated do... 222,940 230,462 232,016 242,540 250,000 
Nonassociatddd do 1,053,573 1,015,468 1,023,167 960,166 3996,000 
Total. 2.22, ese do... 1,276,513 1,245,930 1,255,183 1,202,706 1,246,000 
Marketed _______________ do— 1,136,432 1, 203, 526 1.211, 697 1,161,100 1,202,900 
Natural gas liquids 
thousand 42-gallon barrels. . 3,190 3,740 NA NA NA 
Petroleum: 
Crude: 
As reported ________ thousand tons 14,700 14,650 18,794 12,323 311,500 
Converted thousand 42-gallon barrels_ _ 109,559 109,186 102,806 91,843 85,710 
Refinery products: 
Gasoline do- 38, 395 37,961 42,440 41,514 41,500 
Jet fuel and kerosine do... 8,742 8,029 7,789 7,463 7,450 
Distillate fuel oll do- 46,901 48, 356 52,324 54,301 55,000 
Residual fuel oil do— 50, 829 50,989 60,912 67,393 70, 000 
5 REO ˙ pale eae do— 4, 676 4,242 4,669 5,103 5,200 
er: 
Liquefied petroleum gas do- 3,097 3,144 2,802 2,285 2,200 
Asphalt do... 3,951 4,357 4,400 4,218 4,200 
Total. luu a do... 156,591 157,078 175,336 182,277 185,550 


“Estimated. Preliminary. Revised. NA Not available. 

Includes data available through Aug. 4, 1981. 

?In addition to the commodities listed, antimony, asbestos, um, and a variety of crude construction materials are 
beara 1 5 output is not reported quantitatively, and available information is inadequate to make reliable estimates of 
output levels. 

3Reported fiqure. 

*Romanian sources do not indicate whether refinery fuel is reported as a part of the listed product yields. Moreover, 
additional minor products may be produced, but are not listed in official sources. 
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TRADE 


In 1980, Romania’s foreign trade turnover 
reached 340.3 billion lei. Imports accounted 
for approximately 90% of the iron ore, 70% 
of the bauxite and crude oil, and 50% of the 
coking coal requirements. Although the So- 
viet Union is Romania’s largest single trad- 
ing partner, the country is not dependent 
upon it for the majority of its mineral 
imports. For example, in 1980 approximate- 
ly 10% of Romania’s imported crude oil 
(1,496,000 tons), 45% of its imported iron ore 
(7,230,000 tons), and 20% of its imported 
phosphates (197,000 tons) came from the 
Soviet Union. 

Approximately three-fourths of fuel and 
raw materials imports came from market 
economy countries. Romania is a net im- 
porter of copper, lead, zinc, sulfur, and 
many other minerals. It exports large 
amounts of petroleum products along with 
metals, nonmetals, and precious and semi- 
precious metals and stones. Because of the 
increased price of raw material on the 
world market, Romania intends to increase 
its share of trade with the CMEA* countries 
to reduce its hard currency payments, and 
is seeking cooperative agreements with all 
countries. However, in 1980, despite its 
membership in CMEA, all petroleum im- 
ported from the Soviet Union was paid for 
in hard currency at Organization of Petrole- 
um Exporting Countries (OPEC) level 
prices. 

In 1980, Romania was engaged in coopera- 
tive ventures with the CMEA countries. It 
is one of the CMEA countries participating 
in the development of the Kiyembay Asbes- 
tos complex in the Soviet Union, and was 
scheduled to receive 15,000 tons of asbestos 
in 1980, increasing to 25,500 tons in 1981, 
and eventually to 30,000 tons by 1991. In 
1980, Romania was scheduled to receive 
shipments of 1.5 billion cubic meters of 
natural gas from the Soviet Union through 
the Orenburg pipeline in conjunction with 
Romania’s participation in the pipeline’s 
construction. 

Success has been achieved in arranging 
cooperative ventures for minerals with non- 
CMEA countries. Many of these ventures, 
however, are described in terms of their 
future potential, and it is not certain if and 
when deliveries are to begin. A number of 
cooperative venture agreements have been 
made with African states. The Romanian- 
Zambian joint enterprise "Mokambo" is to 
cooperate in the exploration and develop- 
ment of coal, nickel, lead, phosphate, molyb- 
denum, uranium, and hydrocarbon deposits. 


In Kenya, the K.M.LL. joint company is 
conducting geological surveys of nickel de- 
posits. In Burundi, the Somiburom joint 
company is to participate in the exploration 
and mining of nickel deposits; in Tanzania, 
the Besaminco joint company is to explore 
and mine mineral resources; and in Mozam- 
bique, geological surveying is being con- 
ducted for coal and iron ore. Other coopera- 
tive ventures are either underway or being 
initiated with Guinea, Zaire, the Congo, 
Liberia, and Angola. 

In North Africa and the Mideast, there is 
joint oil drilling and mineral exploration 
with Algeria, exploration with Morocco of 
copper deposits, and a cooperative venture 
for mining and concentrating phosphates in 
Egypt. Iraq, which supplied Romania with 
oil in 1980, signed an agreement to cooper- 
ate in oil prospecting, drilling, and refining 
operations. In 1980, an agreement was 
announced whereby Iran is to supply Roma- 
nia with a large quantity of oil for hard 
currency, although it is uncertain whether 
this agreement will actually be put into 
effect. This agreement would result in a 
marked increase in deliveries from Iran, 
and would be comparable in quantity to the 
agreement negotiated with the former 
Shah’s Government. 

In the Far East in September 1979, the 
Romanian and Chinese Governments sign- 
ed a cooperative agreement to mine coking 
coal in mainland China. Collaboration is to 
occur in the construction of mines, dressing 
plants, and other facilities. The Romanians 
are to receive one-half of the coking coal 
output. Initial design work for this project 
began in December 1979. Romania is also 
obtaining oil from China and imported 
approximately 770,000 tons in 1980. 

In the Balkans, Romania is trying to 
increase trade and promote good relations. 
Romania imports minerals, including chro- 
mium ore and concentrate, from Albania; 
has established joint companies with Greece 
to market petroleum products; is cooperat- 
ing with Turkey in the construction of a 
petroleum refinery; and is engaged in joint 
hydroelectric projects with Yugoslavia and 
Bulgaria. 

Romania is also trying to increase trade 
with the developed market economy coun- 
tries. In 1980, it entered into a separate 
trade agreement with the European Com- 
munities (EC) although the CMEA position 
is to negotiate with the EC as a block. This 
separate agreement was the first of its kind 
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between a CMEA country and the EC al- 
though Romania’s official position is still to 
support joint EC-CMEA negotiations. Un- 
der the terms of this agreement, a range of 
94 industrial products and raw materials is 
allowed to enter the EC countries. 

The United States is one of Romania’s 
important trading .partners. During the 
first half of 1980, petroleum products, which 
had traditionally dominated U.S. imports, 
remained at their 1979 low of 16% of US. 
imports. Romanian imports of U.S. coal 
increased greatly in 1980 as shipments be- 
gan in accordance with a contract with the 


Island Creek Coal Co., a subsidiary of the 
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this contract, Romania is to receive 2 mil- 
lion tons of coal annually for 20 years from 
a large coal mine being developed in Up- 
shur County, W. Va. 

Romania is giving much attention to 
reducing its hard currency indebtedness, 
which was estimated at $6.7 billion as of 
yearend 1979, with a debt-servicing ratio of 
22%. Romania's debt-servicing ratio is the 
lowest among the East European countries.’ 
Romania is also the only CMEA country 
belonging to the World Bank and the Inter- 
national Monetary Fund; and it has Most- 
Favored-Nation trading status with the 
United States. 


Occidental Petroleum Corp. According to 


Table 2.—Romania: Apparent exports of mineral commodities! ? 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal destinations, 1979 
METALS 
Aluminum: 
UNICO: ons Se ee ½%⅛üü. ot EE ut 8,295 All to Austria. 
Metal including alloys: 
pacad Ro eene eee eii 7,160 2,016 Italy 1,627; France 192. 
Unwroughnt 370,300 365,000 Japan 10,330; France 8,131; Italy 5, 127. 
Semimanufactures____________ 27,562 584 United States 6,856; Poland 6, 718; Japan 
Arsenic trioxide, pentoxide, acid ________ 80 150 All to Greece. 
Chromium: 
Chromite _------------------—-- 10 SP 
Oxides and hydroxides _----------- 47 199 United States 114; Japan 85. 
Copper 
AUG m ³ĩð2· G TER = 20 All to Greece. 
Metal including alloys: 
P)! TS 3,561 844 Italy 764. 
Unwrought --------------—-- 5,423 5,350 All to West Germany. 
Semimanufactures 260 242 Pakistan 200. 
Iron and steel: 
ne roasted |... thousand tons. . 147 126 All to Hungary. 
etal: 
Scrape 2 a op AA E 3,412 1,142 Yugoslavia 764; Italy 369. 
Pig iron thousand tons_ _ 114 51 Austria 32; Italy 10. 
Ferroalloys .. ss do... 4 20 West Germany 10; United Kingdom 3; 
Netherlands 2. 
Steel, primary forms do... *641 4541 Yugoslavia 216; Italy 107; Japan 80. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
do. 4324 4295 wet Germany 40; Poland 23; Yugoslavia 
Universals, plates, sheets 
do- 4757 4575 West Germany 35; United States 21; 
Japan 16. 
GOD and stri d 231 309 Yugoslavia 288. 
. thousand tons. .. 4117 4147 West Germany 15; Pakistan 3. 
Tubes, pipes, fittings |... do- 3420 3389 West Germany 35; Poland 34; United 
tates 14. 
Castings and forgings, rough 
do... 4 3 West Germany 3. 
Lead: 
Oxides 2. ----------------—- 5 All to Spain. 
Metal including alloys, scrap. - - - - - -- - 58 E 
i metal including alloys, à 
Nickel metal including alloys, sera 8 2 All to West Germany. 
Platinum and platinum- group metals 
including alloys, unworked or partly worked 
value, thousands $12 qe 
Silver metal including alloys: 
Unworked or partly worked uto 03s $1,037 $4 All to Italy. 
Waste and swee pings do- $10,400 hs 


See footnotes at end of table. 
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Table 2.—Romania: Apparent exports of mineral commodities! ? —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Tungsten metal including alloys, all forms 
Zinc metal including alloys: 
Unwrougnt 
Semimanufacture s 
Other: 


Oxides, h droriden peroxides _______-_ 

Metalloids 

Nonferrous metals including alloys:? 
Unwrought ___________-_-_- 
Semimanufactures 


NONMETALS 


Abrasives: Grinding and polishing wheels and 
p . et ee ee 


— = = =e ae oe eae ae ei i am 


Barite and witherite________________ 
Boron oxide and acid 
Cement thousand tons - 


Nonrefractor j M 
Diamond: 
Gem, not set or strung 
value, thousands 


Industria l.l˖l˖l do. ___ 
Fertilizer materials: 
Crude, nitrogenous __________-_--- 
Manufactured: 
Nitrogenous: Urea _ thousand tons 
Phosphatic_ ____._____~- do_ __ _ 
Other including mixed do... _ 
Ammonia __________-___-_ do... 
Gypsum and plasters |... ss 
Lime. 2 a 88 


Pigments, mineral: Iron oxides, processed 
Precious and semiprecious stones excluding 
diamond, natural value, thousands. _ 
Sall. c ꝛ A 8 thousand tons 

Sodium and potassium compounds, n. e. s.: 
Caustic sda „„ 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked... 
Worked_____________~______ 
Gravel and crushed rock ----------- 


Sand, not metal-bearing __________~- 
Sulfur: 

Elemental, other than colloidal ______ _ 

Sulfuric acid 
Ps and steatite__________________ 


Slag, dross, and similar waste 
Oxides and hydroxides of magnesium, 
strontium, bariummmnm 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 


Carbon black `- -----------------—- 
Coal and briquets: 
Anthracite and bituminous coal including 
briquets - - ------------------ 
Lignite and lignite briquets --_------- 
Gas, natural million cubic feet 
Peat and peat briquets 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. _ 
Kerosine. _ do... 
Distillate fuel oil |... do... 
Residual fuel oil ----------- do_ ___ 


See footnotes at end of table. 


1978 


$1 
3781 


3303,500 
317 
3518,300 


172 
15,920 
120,946 
687 


1,677 


2, 
318,016 
315,218 


1979 


3238,600 


515 
3457,400 


547 
23,351 
121,428 
932 

20 


5,322 
88 


1,896 
119,199 


Principal destinations, 1979 


All to France. 


Belgium-Luxembourg 49. 
All to Morocco. 


West Germany 530. 
Pakistan 2,666. 
All to Switzerland. 


NA. 


West Germany 9. 

All to United States. 

France 1,199; Italy 1,030. 

Italy 160; Singa re 100. 

Egypt 903; Saudi Arabia 229; Pakistan 


All to Austria. 


Yugoslavia 1,437. 
Nigeria 3,711; Yugoslavia 1,208. 


All to Belgium-Luxembourg. 
All to Turkey. 


Turkey 188; Egypt 65; Morocco 46. 
Turkey 96; Indonesia 47. 

Thailand 133; Yugoslavia 44; Turkey 36. 
Yugoslavia 29. 

All to Hungary. 


All to Greece. 


All to France. 
Hungary 445; Yugoslavia 131. 


1118719 24,573; Egypt 16,827; Yugoslavia 


Italy 407; Tunisia 50; West Germany 38. 
Czechoslovakia 53, 000; Thailand 24,753. 


Japan 463; Belgium-Luxembourg 50. 
ing set Germany 1 16,179; Austria 3:593. 
Pob to West oras 

All to United Kingdom. 


All to Yugoslavia. 
West Germany 72. 


Hungary 1,538; West Germany 358. 
All to Yugoslavia. 


All to Yugoslavia. 
Sri Lanka 1,378; Thailand 519. 


All to Hungary. 
Austria 1,595; Italy 411. 


Netherlands 5,743; West Germany 5,321. 
NA. 


Turkey 4,469; West Germany 2,357; 
Net erlands 1 667. 
tay 105 „542, Netherlands l, 249; Sweden 
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Table 2.—Romania: Apparent exports of mineral commodities! ? —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal destinations, 1979 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products —Continued 
Lubricants and nonlubricating oils 
x thousand 42-gallon barrels... 32,289 32615 Singapore 393; Brazil 289; Spain 267. 
her: 
Mineral jelly and wan do... 326 331 West Germany 4; Ethiopia 3; Egypt 2. 
Petroleum cok do_ ___ 3578 3295 ltaly 66. 
Bitumen and other residues do- 351 338 Austria 27. 
Mineral tar and other coal-, petroleum-, and 
gas-derived crude chemicals r 378,200 368,700 


TRevised. NA Not available. 


West 6 7,189; Hungary 5, 672; Italy 


lOwing to the lack of official trade statistics published by Romania, this table should not be taken as a complete 
presentation of this country’s mineral ex pora These data have been compiled from various sources which include United 


ations information, data published by t 


e partner trade countries, and partial official trade sources of Romania. 


2Unless otherwise specified, data are compiled from official trade statistics of individual trading partners. 


Official Romanian trade statistics. 


*Quarterly Bulletin of Steel Statistics for Europe, United Nations, New York. 


5May include platinum and platinum-group metals. 


9$World Metal Statistics, World Bureau of Metal Statistics, London, United Kingdom. 


Less than 1/2 unit. 


Table 3.—Romania: Apparent imports of mineral commodities! ? 


(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 
Aluminum: 
77öCöõÄ˙²˙ͥÄĩ¹ ⁵ 8 877, 206 
Oxides and hydroxi des 25,607 
Metal including alloys: 
rf A 3,490 
Semimanufacturee s 6,148 
Bismuth metal including alloys, all forma ES 
Chromium: 
Chromite __________-_______-_ --_--_~- 2,285 
Oxides and hydroxides -— - - - - ------------ 1 
Metal including alloys, all forme Et 
Cobalt: 
Oxides and hydroxides 5 
Metal including alloys, all form 31 
Ore 
and concentrate |... LLL LLL ccc 4,000 
Metal including alloys: 

PR NND — 
Unwrought -------------------———- 27,129 
Semimanufacture s 10,392 

Germanium metal including alloys, all forms 
kilograms_ . ee 
Iron and steel: 
Ore and concentrate thousand tons... 313,843 
ite, roasted ______________________- 2,500 
etal: 
(C AA thousand tons 4g 
IIC cs do... 3521 
Ferroalloys ----------------—-- do— 3169 
Steel, primary form do— 4556 
Semimanufactures: 
rs, rods, angles, shapes, sections do- 4854 
Universals, plates, sheets do- 4377 
Hoop and strip- - „ do— r 485 
ae and accessories do... 470 
E a 8 89 457 
Tubes, pipes, fitting do- 3142 


See footnotes at end of table. 


1979 


50 
20,934 
11.803 


Principal sources, 1979 


Greece 573,703; Yugoslavia 92, 260. 
Hungary 8, 816; West Germany 1,584; 
Netherlands 1 „507: Turkey 380, 

Hungary 2,095. 
West Germany 2,157; Hungary 1,953; 
France 607. 
All from West Germany. 
Do. 


All from Belgium-Luxembourg. 


West Germany 8; France 3. 
All from Morocco. 


All from Italy. 
Belgium-Luxembourg 9,232; Poland 


7,074. 
Poland 4,653; Belgium-Luxembourg 
2,049; West Germany 1,842. 


All from West Germany. 


U.S.S.R. 4,224; Brazil 1,444; Liberia 
1,257. 


United States 6. 
vex Germany 71; France 49; Brazil 


Spain 15; ; Portugal 8 U.S.S.R. 8.5 
est Germany 61; Spain 20; Belgium- 
Lüsemboury 15. 


Poland 92; Czechoslovakia 91; Hun- 
gary 84; West Germany 76. 
us Germany 38; Spain 31; Bulgaria 


West Germany 24; Hungary 9. 

Yugoslavia 23; Austria 17; France 5. 

West Germany 17; Austria 3; Italy 3. 

West Germany 32; Czechoslovakia 15; 
Italy 15. 
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Table 3.—Romania: Apparent imports of mineral commodities! ? —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal sources, 1979 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 
Semimanufactures —Continued 


Castings and forgings, rough 


thousand tons 5 44 Hungary 2; Poland 2. 
Lead: 
83 ane concentrate ___________________ 7,420 30,326 Greece 22,770; Morocco 5,163. 
x s t ui cuu 8 2,002 2,861 France 2,860 
Metal i including alloys: 
Unwrought ______________________ 4,459 15,066 Morocco 13,567. 
Semimanufactures_ - - - - - -- ---------- 1 5 All from West Germany. 
Magnesium metal including alloys: 
nwrought: 2 ee ek ee Sl 4 406 United States 394. 
Semimanufacturets 23 57 West Germany 22: France 19. 
Manganese: 
Ore and concentrate thousand tons 4109 4113 Brazil 44. 
%ͤ'd y 8 710 784 Ireland 355; Greece 215; Spain 200. 
Mercury. --------------—- 76-pound flasks .. 5,800 8,961 Spain 7,511. 
Molybdenum metal including alloys, all forms 4 5 Japan 3; West Germany 1. 
Nickel metal including alloys: " 
) "RU "PS 
Unwrought _______________-____---__ 6 2,103 Danes t 1,557; France 430. 
Semimanufactures ENT EE - 530 516 ermany 441; France 21. 


Platinum and platinum-group metals including alloys, 
unworked or partly worked ___ value, thousands. _ $2,192 $3,298 France $2,086; United Kingdom $565. 


Silver metal including alloys, unworked or part] 


Worked 2-5 ˙¹ m ee 8 8359 $367 West Germany $159; France $148. 
m metal including alloys, unvrouggnlt 66 80 All from Belgium-Luxembourg. 
itanium: 
r . eee 2,396 1,119 Span 450; West Germany 411; Italy 
Metal including alloys, all form xs 5 Japan 3; West Germany 2. 
pongan metal including alloys, all form 7 10 France 5; Japan 4. 
inc: 
Ore and concentrate __-—---------------— es 11,607 Argentina 9,507; Greece 2,100. 
Oxides and peroxides _ - - - - -------------- 885 5,405 France 3,880; Yugoslavia 1,050. 
Metal including alloys: 
DGS ee rnc te 501 2,300 West Germany 1 060; Belgium- 
Luxembourg 1,0 
Unwroughgnltu „ 6,504 3,506 Italy 3, 006; Spain 500 
Semimanufacturee s 1,428 101 All from Poland. 
Zirconium: 
Ore and concentrate -_----------------- zm 45 All from West Germany. 
Metal including alloys, all form A 1 Do. 
Other: 
Ores and concentrats 64,022 8,429 Greece 8,400. 
Ash and residue, nonferrous. - ------------- M 36 All from Japan. 
Oxides, hydroxides, peroxidesͤ⸗ 151 80 A Canada 13 ; Belgium- Luxembourg 
Ff; ³˙³ Ai oe 12.124 4,216 Portugal 2, 200; Italy 905; France 803. 
Base metals including alloys, all forme 962 104 Japan 68; Austria 12. 
NONMETALS 
Abrasives: 
Pumice, emery, natural corundum, et 1,575 1,653 Hungary 1,466; Italy 143. 
Dust and powder of natural and synthetic precious 
and semiprecious stones value, thousands $406 $751 9 States $453; United Kingdom 
Grinding and polishing wheels and stones 4,890 3,647 n 1,385; Austria 938; Italy 
Corundum, artificial __________________~_ NA 7,690 Yugoslavia 5,652; Italy 1,555. 
GJ) Lene ur ³ d v AM epe. 11,068 10,759 Canada 8, 032; United States 2,504. 
Barite and witherite __——-----------------—- 8,857 17,290 Turkey 1,350; Thailand 6,500; West 
Germany 3,400 
Boron: Crude natural borates.. _ 30,600 12,501 Turkey 12,500. 
„ d et erede is 12 97 Italy 72; Belgium-Luxembourg 25. 
CHalk-2— 0o y ⁊ v . E uA. 204 398 All from France. 
Clays and clay products: 
/ o—qOii? ie a eo ee 23,411 14,614 United Kingdom 7,409; Greece 4,434. 
Products 
Refractory. // thousand tons 3125 3114 Yugoslavia m U.S.S.R. 22; West 
rmany 
Nonrefr actor 108 818 Yugoslavia. 742. 
Diamond: 
Gem, not set or strung — — — _ _ value, thousands_ _ $672 x 
Industrial- ------------------—- do____ $1,306 $4,503 Be eret Ur tas $2,283; United 
om $ 
Diatomite and other infusorial earths - - - -------- 1,292 181 France 465; United States 263. 
Feldspar and fluorspar - - - - - --------------——- 15,443 500 Italy 300; Morocco 200. 


See footnotes at end of table. 
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Table 3.—Romania: Apparent imports of mineral commodities! ? —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal sources, 1979 
NONMETALS —Continued 
Fertilizer materials: 
Crude, phosphatic _ _ .____ ~~ - thousand tons 22,231 32,338 Morocco 654; United States 646; Syria 
537. 
Manufactured 
Nitrogenous_ — - —- ----------------——- 180 50 All from West Germany. 
Fehbee 9,757 AE 
Potassic, K3O content thousand tons 3162 3179 East Germany 82. 
Other including mixed _______________ 149 75 All from Belgium-Luxembourg. 
Graphite, natura „ 73 114 All from West Germany. 
Gypsum and plaster ss 22 10 All from United Kingdom. 
Ln: nouit ie. ee ea ee 8 All from France. 
5 JJ 88 94,118 41,154 Czechoslovakia 41,000. 
ica: 
Crude including waste 1240 12 All from Belgium-Luxembourg. 
W lllUUU!!•õ³o AAA 1837 23 All from France. 
Pigments, mineral: Iron oxides, processed 1,285 617 iu Germany 381; Japan 136; France 
Precious and semiprecious stones, excluding diamond 
value, thousands $18 $22 France $18. 
i Ss Fl eh Ore ee ee 74,664 75,844 Yugoslavia 75,825. 
Salf o cn DE cn m ĩð v 8 6 3 Sweden 2. 
Sodium and potassium compounds, n. e. s.: 
Caustic soda _——------------------——— NES 19 Netherlands 18. 
Caustic potash _____._________________ 216 542 Yugoslavia 490; France 51. 
Stone, sand and gravel: 
Dimension stone_ - - - --—--—-—-------—---————- 144 131 Italy 125. 
Gravel and crushed rock -—-—------------- 426 508 France 323; Yugoslavia 111. 
rtz and quartzite ___________________ 553 1,111 Sweden 890; West Germany 221. 
d, not metal- bearing 507 3,339 Netherlands 3,210. 
Sulfur: 
Elemental: 
Geis... 593 1,330 Yugoslavia 1, 130. 
Other than colloida ___ thousand tons 172 223 Poland 185; United States 37. 
Sulfuric acid |... ~_~_~_~_~__~__________ 14,052 4,400 Hungary 2,415; Bulgaria 1,885. 
Tale teo ioci Leu UL LE S M C 393 435 Italy 423. 
Other: 
Crude s o ce een ee eS eo ee 1,263 2,020 Italy 1,830; Netherlands 377; West 
Germany 309. 
Oxides and hydroxides of magnesium, strontium, 
„ ee a Eon 5 on 
Hao... ĩ⁵⅛ 23 18 Japan 7; Switzerland 5. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturalll 33 41 Italy 40. 
Carbon black 2.2. ß 2,106 93 West Germany 65; Netherlands 23. 
Coal and briquets: 
Anthracite and bituminous coal _ thousand tons... T2 248 1,801 i ee 1855 569; Czechoslovakia 556; 
olan : | 
Lignite and lignite briquets __________ do... 430 148 Turkey 131. 
Unspecified______________--_--- do— 71,991 61,896 NA. 
Total. uud csl do... 734,669 33,845 
Coke and semicoke _——--------------- do... 32.083 32,898 West Germany 1,118; Czechoslovakia 
215; France 238. 
Petroleum: 
Crude thousand 42-gallon barrels__ 394, 400 3104, 375 Libya 16,024; Algeria 6, 608. 
Refinery products: 
Gasoline —— —--------------—- do— 35 33 West Germany 30. 
Keros ine do— 8 6 Hungary 2; Italy 2. 
Distillate fuel oil |... do____ 23 3 Mainly from Greece. 
Residual fuel oil _-..__________~- do— 12 7 Ivory t 4; Greece 2. 
Lubricant ~~~ ~~~ ~_____ do____ 20 23 Netherlands 6; West Germany 5; 
Yugoslavia 4. 
Other: 
Liquefied petroleum gass do... 59 168 ua 84; West Germany 52; Austria 
Mineral jelly and wax |... do... 2 2 West Germany 1. 
Mineral tar and other coal-, petroleum-, or gas-derived 
crude chemicalsss U é 11.469 11,380 U.S.S.R. 10,818; West Germany 533. 


"Revised. NA Not available. 

lOwing to the lack of official trade data published by Romania, this table should not be taken as a complete presentation 
of Romania's mineral imports. These data have been compiled from various sources which include United Nations 
information, data published by the partner trade countries, and partial official trade sources of Romania. 

'ZUnless otherwise specified, all data are derived from official trade statistics of individual trading partners. 

3Official Romanian trade statistics. 

*Quarterly Bulletin of Steel Statistics for Europe, United Nations, New York. 

5Silicomanganese ferroalloy only; total import from the U.S.S.R. not available. 

$Presumably largely bituminous coal; of total officially reported coal imports in 1979, 2,840,000 tons was described as 
washed pit coal for coke manufacture, while 1,005,000 tons was not further described. 
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COMMODITY REVIEW 


METALS 


Ferrous mining and metallurgy employs 
approximately 107,700 workers and ac- 
counts for 7.7% of the country’s industrial 
output, and nonferrous mining and metal- 
lurgy employs approximately 70,800 work- 
ers and accounts for 3.4% of the country’s 
industrial output.? Romania is not rich in 
metals and is largely dependent upon im- 
ports to supply sufficient raw materials for 
metal production. The country is exporting 
precious metals, but there is a lack of 
reliable information regarding production 
of these metals. 

The 1981 plan calls for geological explora- 
tion to locate new reserves of iron ore, 
nonferrous metals, and rare and precious 
metals. Also, greater use is to be made of 
rare and precious-metal deposits with poor 
and dispersed contents. Local industries as 
well as individuals are being encouraged to 
mine gold, silver, and other precious metals. 

Plans call for expanded secondary recov- 
ery of iron, pig iron, iron and steel alloys, 
copper, aluminum, and other nonferrous 
metals. By 1985, Romania plans to supply 
through recycling 40% of its iron, 41% of its 
copper, and 40% of its lead requirements. 

Aluminum.—Production of bauxite re- 
mained at its 1979 level, and production of 
alumina and primary aluminum ingots in- 
creased. In 1980, a second aluminum foil 
roling mill began operations at Slatina. 
This mill was designed and built in Roma- 
nia. Beginning in 1981, Slatina is to provide 
the country's entire supply of aluminum 
foil from 5 to 750 micrometers thick. 

Copper.—Total copper production contin- 
ued to increase, and future increases are 
planned based in part on the expansion of 
enterprises in the Moldova Noua and Rosia 
Poieni areas. Research has been conducted 
on copper preparation to make better use of 
the low-grade ores from these areas. In 
addition, the flotation installation at Moldo- 
va Noua is to be enlarged. Projected annual 
capacities for the Rosia Poieni and Moldova 
Noua Mines are given as 15 million tons 
and 9 million tons of ore, respectively, and 
production of copper ore is projected to 
increase by four times. 

Gold.—President Ceausecu claimed that 
gold is still being mined from regions where 
it was mined 2,000 years ago and stated that 
substantial amounts of alluvial gold are 
contained in other areas. It was claimed 
that new prospecting areas for gold-bearing 


ores were discovered during the 1976-80 
planning period. Individuals are being en- 
couraged to mine gold from alluvial depos- 
its. The unemployed and pensioners are to 
receive 150lei for every gram of fine gold 
obtained. Local industry is also being en- 
couraged to engage in gold production. In 
October 1980, Romania was the world's 
second largest exporter of gold for sale in 
Switzerland with a reported 10.tons. 

Iron and Steel.—In 1980, preduction of 
crude steel increased although falling short 
of the plan. Production of pig iron also rose, 
but that of iron ore declined. 

Some problems in steel production were 
experienced in 1980. Shortages were report- 
ed in the delivery of widely used rolled 
products. These included shortfalls in the 
supply of billets from the Hunedoara and 
Resita complexes, which resulted in de- 
creased pipe production. In addition, the 
steel industry exceeded its consumption lev- 
el for coke, and this was blamed on the poor 
quality of coke and coking coal provided. 
Poor-quality electrodes and nonenforce- 
ment of provisions regarding the quality of 
scrap were faulted for the steel industry 
exceeding its norm for electrode consump- 
tion.“ 

A number of measures were stressed for 
eliminating problems. The use of alloy steel, 
especially in the machine building industry, 
is said to be unjustifiably high and an effort 
is being made to replace alloy steel with an 
improved carbon steel. Production of alloy 
steel in 1981 is to be directed toward those 
types of steel that reduce imports. Short- 
ages of certain special alloy steels are fore- 
casted for 1981 due to planning delays.* The 
importance of attaining the projected 
parameters for the new heavy plate rolling 
mill at the Galati complex was stressed for 
ensuring the necessary amount of metal for 
the machine building industry. Production 
of stainless and refractory steel plates is 
required to double in 1981 compared with 
1980 production. 

In 1980, production facilities that came 
into operation included a 100-ton electric 
furnace at the Calarasi complex, two 100- 
ton electric furnaces at the Tirgoviste com- 
plex, the first oxygen converter with a 160- 
ton capacity at plant No. 3 at the Galati 
complex, continuous casting machines for 
blooms at the Galati and Calarasi com- 
plexes, a 1,000-cubic-meter blast furnace at 
the Calan "Victoria" enterprise, a medium 
section rolling mill at the Braila "Laminor- 
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ul” enterprise, a wire rolling mill at the 
Zalau Tube enterprise, a hard steel wire 
drawing mill No. 3 at the Cimpia Turzii 
Metallurgical enterprise, and a stainless 
steel sheet and strip facility at the Otelinox 
enterprise of Tirgoviste. 

Lead and Zinc.—The production of lead 
and zinc has declined from the production 
level at the beginning of the 5-year plan in 
1976. Plans are to increase the production of 
both commodities during the next plan 
period. In 1981, lead production is projected 
to increase by 13.9% and zinc production by 
8.9% over that of 1980. By 1985, plans are to 
obtain 40% of lead production from second- 
ary materials. Construction is being com- 
pleted of a metallurgical facility for electro- 
lytic lead at the Copsa Mica nonferrous 
metallurgical enterprise. 

Silver.—During the 1976-80 planning pe- 
riod, Romania claims to have discovered 
new prospecting areas for silver-bearing 
ores. As with gold, individuals are being 
encouraged to mine silver from alluvial 
deposits. Unemployed persons and pension- 
ers are to receive 7.5 lei per gram of silver 
obtained. 


NONMETALS 


Romania produces a variety of nonmetal- 
lic mineral commodities. It is a net exporter 
of products such as sodium compounds, 
nitrogenous fertilizers, cement, stone, grav- 
el, lime, and salt, and is a net importer of 
other products such as asbestos, pyrite, and 
magnesite. During the 1981-85 planning 
period, production increases are projected 
for many nonmetallic minerals including 
kaolin, bentonite, graphite, sulfur, lime- 
stone, pyrite, etc. To better exploit nonme- 
tallic mineral deposits, local industry is 
being encouraged to mine building materi- 
als. In an effort to reduce energy and 
material costs, plans are to change produc- 
tion methods and to use less expensive 
materials in the production of cement and 
concrete. 

Cement.—Cement production has been 
steadily increasing. However, because of the 
energy-intensive nature of cement produc- 
tion and the cost of raw materials, an effort 
is underway to alter current production 
methods. Production plans call for the share 
of dry processing to rise to 95% of total 
production by 1985. Dry processing is said to 
result in a 30% energy savings. The use of 
secondary materials is also planned to in- 
crease. In 1981, there is to be an increase in 
the use of ash from thermal and electric 
powerplants by five times over use in 1979 
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and in the use of blast furnace slag as 
additives. 

In 1981, emphasis is to be placed on the 
modernization of existing enterprises to 
achieve fuel and materials savings. Only 
5.6% of production increases in the Minis- 
try of Forestry Administration and Con- 
struction Materials is to be based on new 
capacities being activated or attaining their 
planned parameters. Regarding increasing 
capacities, the expansion of the Alesd Bind- 
er and Asbestos Cement complex, scheduled 
for 1980, will make it the largest enterprise 
of its kind in Romania. 

Clays.—Production figures for clays are 
generally not published and must be esti- 
mated. It was stated that in 1980 there was 
a failure to meet the extraction plan for 
certain clays. Shortages were cited in the 
supply of refractory materials including 
furnace linings, which caused negative re- 
percussions at the Galati, Hunedoara, and 
Resita steel complexes.“ In 1981, plans call 
for the production of refractory clay to 
increase by 10.9%. A refractory clay wash- 
ing installation is under construction at 
Suncuius. 

By 1985, production of kaolin is planned 
to increase by 40% and in 1981, by 12.5% 
over its 1980 level. A kaolin preparation 
unit at Parva is scheduled for completion in 
1981. 

Fertilizers.—In 1980, problems occurred 
in agriculture partly because of a lack of 
timely deliveries of fertilizers; and total 
fertilizer production in 1980 was reported to 
have declined.'^ Although Romania is an 
importer of fertilizer raw materials, it is an 
exporter of fertilizers and is one of Europe’s 
leading exporters of nitrogenous fertilizers. 
Less than 50% of fertilizer production has 
been used for domestic agriculture. The 
issue has been raised as to whether it would 
be preferable to make a greater percentage 
of fertilizer production available for domes- 
tic agriculture because of the need for 
agricultural products. Also the expense of 
fertilizer production, caused by the rise in 
energy prices, coupled with the rise in price 
of agricultural products on the world mar- 
ket, indicates that it might be more advan- 
tageous to apply fertilizers to obtain in- 
creased yields rather than to simply export 
them. 

Projections for 1985 call for urea to com- 
prise the greatest proportion of nitrogenous 
fertilizer production, followed by ammo- 
nium nitrate and nitrochalk. For phosphate 
fertilizers, superphosphate concentrate is to 
replace simple superphosphate as the domi- 
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nant type. The greatest growth is to be in 
the production of complex fertilizers, which 
is to triple. 

In 1980, it was reported that urea plants 
were under construction at the Bacau, Ar- 
ad, and Slobozia fertilizer enterprises with a 
capacity of 1,300 tons per day for each 
plant. France’s Coppee-Rust S.A. is the 
contractor for the three urea plants. 

Sulfur.—Although Romania has been 
mining pyrite for its sulfur production, it 
also depends on imported raw materials. In 
1980, work was described as being in the 
advanced stage for starting operations at 
the sulfur-bearing ore deposit in the Cali- 
man Mountains, and production is schedul- 
ed to begin in 1981. This deposit is stated to 
have an annual capacity of 60,000 tons. 
During the 1981-85 planning period, sulfur 
production is projected to increase sixfold. 


MINERAL FUELS 


Romania's energy policy is directed to- 
ward diverting its limited oil and gas sup- 
plies from fuel uses wherever more econom- 
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ic substitutes exist in order to produce the 
more valuable hydrocarbon products. In 
electric power generation, it is intended to 
substitute lignite and oil shale and to devel- 
op hydroelectric and nuclear power. 

For the 1981-85 planning period, energy 
consumption is expected to increase while 
the production of oil and natural gas is to be 
below their peak levels in the 1970's. Oil 
production has been stagnating despite the 
fact that a large percentage of the geologi- 
cal research budget is designated for the 
discovery of oil reserves. To compensate for 
the shortage of oil, coal production is plan- 
ned to increase sharply until nuclear power- 
plants come onstream in the late 1980's. 
Emphasis is also being placed on the devel- 
opment of hydroelectric power. Along with 
hydroelectric and nuclear power, Romania 
intends to increase its share of solar and 
other nonconventional power sources. 

Table 4 shows the planned changes in the 
sources of electric power generation. The 
total energy balance for 1979 and 1980 is 
shown in table 5. 


Table 4.— Production of electricity, by source 


(Percent) 
Source 1979 1980! 1985! 1990! 
HydFoOCSFDOHS 2 on oe a 5omꝓↄꝓↄ 88 93.49 39.7 20 4-5 
Coal and oil sale 26.66 40.0 55 44 
Hydroelectric ~- -----------------—------—-—-—-—_- 17.46 17.6 20 
Nucleo cm kt T ei A I ud a V dd 17-18 
Nonconventional (wind, solar, etc.) 2.39 2.7 5 10 
PA ok ce I ð Kd ert eta Sn Se 100.00 100.0 100 100 
1Figures for these years are estimated Romanian plan figures. 
Table 5.—Romania: Primary energy balance 
(Million tons of standard coal equivalent)! 
eee Crude Natural 
Total (lignite, oil and and Hydro- 
Primery anthracite, petroleum associated power 
energy n ) products gas 
1979: 
Production- 80.8 16.0 18.1 45.3 1.4 
PJ es he Se ceo 11.6 E 10.9 3 4 
ImpoFtB ss et hee li nt i ee e Au 27.4 6.2 21.0 - 2 
1% orent consumption 96.6 22.2 28.2 45.0 1.2 
Production 82.3 17.0 16.9 46.9 1.5 
Export?2ns LLL LLL LLLLLLLLLA 11.7 "d 11.0 3 4 
Fo 88 31.9 6.2 23.5 2.0 2 
Apparent consumption 102.5 23.2 29.4 48.6 1.3 


lOne ton of standard coal equivalent (SCE)=7,000,000 kilocalories. Conversion factors used are hard coal, 1.0; lignite 
and brown coal, 0.33; coke, 0.9; crude oil, 1.47; natural gas, 1.33 (per 1,000 cubic meters); and hydroelectric power, 0.123 


(per thousand kilowatt-hours). 


? Production from production table and from Anuarul Statistic al Republicii Socialiste Romania, 1980 (Annual Statistics 


of the Socialist Republic of Romania, 1980), Bucharest, 1980 
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Coal.—Coal production, which was plan- 
ned to reach 54.1 million tons in 1980, fell 
far short of this goal. Romania has tended 
to set unrealistically high goals for coal 
production, which it fails to achieve, even 
though production increases. 

In 1980, the coalfields in the Oltenia 
region were to produce 32 million tons of 
lignite, but by July 1980, output had al- 
ready fallen 6 million tons short of the plan. 
Failures to meet targets were blamed in 
part on lack of delivery of equipment and 
inadequate use of existing equipment. In- 
ability to meet production targets in the 
Oltenia region resulted in thermal power- 
plants not being adequately supplied.“ 

In an effort to aid production, workers 
from all parts of the country, as well as 
soldiers and students, were tasked to work 
in coal mines during critical periods. Along 
with production problems, on December 1, 
1980, Agerpres reported one of the worst 
coal mining disasters which occurred in the 
Jiu River Valley and resulted in 49 deaths 
and 26 persons injured. 

In 1981, efforts will be made to complete 
ontime the new lignite production facilities 
at the Tismana II, Jilt-South, Pesteana- 
North, Rosia de Jiu, and Moii Mines. Also in 
1981, exploitation of lignite deposits is 
scheduled to commence at the Prunisor- 
Izvoru Anestilor and Husnicioara locales in 
Mehedinti County, with projected capacities 
of 150,000 tons per year and 490,000 tons 
per year, respectively. 

Natural Gas.—While Romania’s oil pro- 
duction fell in 1980, its production of natu- 
ral gas exceeded the plan and was the only 
mineral fuel produced above the planned 
goal. Still, natural gas production has de- 
clined from the start of the 1976-80 plan- 
ning period. By 1985, natural gas produc- 
tion is projected to increase from its 1980 
level to 31 billion cubic meters, as natural 
gas is to be substituted for other fuels. In 
1980, Romania was an importer of natural 
gas and is scheduled, for the period 1980-85, 
to receive 1.5 billion cubic meters annually 
from the Soviet Union through the Oren- 
burg pipeline. 

Nuclear Power.—In 1980, Romania had 
no nuclear powerplants in operation, but is 
planning by 1990 to supply about 18% of its 
electric energy through nuclear power. Can- 
ada had in 1978 extended Romania a $1 
billion credit for the purchase of four 
Candu-type reactors, the first of which is to 
be commissioned at Cernovoda. In 1980, 
Romania negotiated a $320 million contract 
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with an Italian-United States consortium 
composed of the Italian firm Ansaldo Socie- 
ta Generale Elettromeccanica (ASGEN), a 
subsidiary of the State-owned conglomerate 
I.R.I. Finmeccanica, and the General, Elec- 
tric Co. According to this agreement, Roma- 
nia is to receive two turbine generators for 
use with its nuclear reactors. 

By using the Candu technology, Romania 
is able to use domestic nonenriched urani- 
um. There has been a call for greater 
attention to exploration for new domestic 
uranium deposits. Furthermore, Romania 
has concluded agreements concerning ura- 
nium with Gabon and Zambia. Gabon, ac- 
cording to a 1979 3-year contract, is to 
deliver 100 to 150 tons of uranium annually 
starting in 1986. Details of the agreement 
with Zambia are not yet known, although 
the joint Romanian-Zambian mining com- 
pany Mokambo is to extend its work to 
uranium mining. 

Oil Shale.—In 1981, mining is scheduled 
to commence at an oil shale deposit, which 
is part of the Anina oil shale mining enter- 
prise. This shale deposit has a projected 
annual capacity of 500,000 tons. By 1985, 
total oil shale production is projected to be 
15 to 16.5 million tons and is to be a sig- 
nificant fuel for thermal electric power 
generation. The Anina thermal electric 
powerplant located in Caras-Severin County 
is to be the first to operate on oil shale and 
is scheduled to begin operations in 1981. 

Petroleum.—The 1980 crude oil produc- 
tion of approximately 11.5 million tons was 
below the official target and the previous 
year's production. Gheorghe Vlad, Deputy 
Minister of Mines, Petroleum and Geology, 
attributed failure to meet planned produc- 
tion to a number of factors including delays 
in the supply of equipment, overly long 
periods between the drilling of wells and 
their exploitation, inadequate recovery pro- 
cedures from older wells, and deficiencies in 
securing personnel. The major problem, the 
Minister stated, is that the volume of oil 
deposits discovered and exploited is below 
the amount of oil being extracted, leading to 
depletion of the oil supply.!? 

Projected output for 1985 is 12.5 million 
tons, which is below the peak amounts 
produced in the 1970’s. Consideration was 
taken in setting this goal on maintaining an 
adequate level of reserves. Plans for the 
1981-85 period call for intensified geological 
research and for improving recovery from 
existing wells. Large sums are to be expend- 
ed for the expansion of geological explora- 
tion, including deep drilling and offshore 
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drilling on the Black Sea shelf. Romania 
commissioned an offshore drilling platform 
in 1976, the Gloria I, which has not yet 
produced significant quantities of oil. In 
1980, a second offshore drilling platform, 
the Orizont, was launched with equipment 
still to be installed on it. It is the first of 
four Orizont platforms to be built. 

According to Vasile Patilinet, former 
Minister of Mines, Petroleum, and Geology, 
during the 1981-85 period, increased recov- 
ery is to create 70% to 71% of the increase 
in resources and is to account for 2096 to 
22% of oil production compared with 55% 
to 57% and 14% to 16%, respectively, dur- 
ing the 1976-80 period.'* The rate of recov- 
ery is to go from 31.5% in 1979 to approxi- 
mately 40% by 1985. 

Romania has developed an export trade 
in refined petroleum products and relies on 
crude oil imports to achieve its refining 
capacity. Increasingly high-priced imported 
oil makes refining less lucrative and more 
dependent on uncertain supplies. In 1980, 
approximately 7096 of the crude oil supply 
was imported, and, in addition, there was 
underutilization of refining capacity. Crude 
oil imports in 1980 were approximately 16 
million tons, of which 1,496,000 tons came 
from the Soviet Union and were paid for in 
hard currency. Crude oil deliveries from 
two other major suppliers, Iran and Iraq, 
were interrupted due to their war, and this 
was reported to have adversely affected the 
Romanian economy. Another major suppli- 
er in 1980 was China, which provided ap- 
proximately 770,000 tons. 1981 plans call for 
a reduction in total imports of crude oil to 
12.5 million tons. 

Other.—ZZydroelectric Power.—In 1980, 
hydroelectric power accounted for approx- 
imately 18% of electric power generation 
and is projected to increase to 20% in 1985 
and 24% in 1990. Along with the construc- 
tion of large hydroelectric powerplants, a 
major emphasis is to be placed on the 
construction of numerous small hydroelec- 
tric powerplants supplying between 5 and 
5,000 kilowatts. 

A significant increase in hydroelectric 

power is to be achieved through cooperative 
ventures. Upon the completion of the joint 
Romanian-Vugoslav Iron Gates II, and the 
joint Romanian-Bulgarian Turnu Magurele- 
Nikopol hydroelectric powerplants, Roma- 
nia is to receive annually 1.2 billion and 2 
billion kilowatt-hours, respectively. An 
agreement with Bulgaria was reached in 
1980 to build a joint hydroelectric power- 
plant in the Cernavoda region entirely on 
Romanian territory. 


MINERALS YEARBOOK, 1980 


Nonconventional Energy Sources.—In 
1980, approximately 2.7% of electric power 
generation was from nonconventional ener- 
gy sources (solar, wind, geothermal, biogas, 
etc.), and this percentage is planned to rise 
to 5% by 1985, 10% by 1990, and 20% by the 
year 2000. 

Production of solar energy equipment is 
in progress. For example, the Sadu mechan- 
ical enterprise is organizing the production 
of solar panels. In 1980, it produced 2,400 
solar panels; in 1981, it is targeted to 
produce 70,000, and in 1985, more than 
250,000. Efforts to harness wind-power are 
underway. Construction was reported of a 
wind-powered electric plant in the Semeni- 
cului Mountains in the Banat region. Al- 
though its capacity is only about 5 kilo- 
watts, it is to be the first of a number of 
such plants with higher output in that area. 
Research is also progressing on the con- 
struction of wind turbines. To discover and 
make greater use of geothermal waters, a 
research unit has been established in Orad- 
ea. Using geothermal waters, it is envisaged 
by 1985 to supply energy with the caloric 
equivalence of 500,000 tons of conventional 
fuel. As part of the program to utilize 
nonconventional sources, local industry is 
being encouraged to utilize and to produce 
components for these sources. 


1Foreign mineral specialist, Branch of Foreign Data. 

2In addition to establishing a new single commercial 
rate for the leu of 15lei=US$1.00= 1.00 convertible ruble, 
as of February, 1981, a new tourist exchange rate for the 
leu was established of 11lei = US$1. 

zin 1980, for the first time, Romania began reporting its 
foreign trade figures in lei rather than foreign trade 
(valuta) lei. However, the replacement of the foreign trade 
leu with an exchange rate of 4.47lei=US$1.00 by a single 
commercial rate of 15lei=US$1.00 was only to take effect 
in January 1981. Using the new single commercial rate 
instead of the foreign trade rate, foreign trade would have 
grown by 5 10% in dollar value in 1980 
instead of the reported 23.2%. 

*CMEA —Council for Mutual Economic Assistance. Its 
current members include Bulgaria, Cuba, Czechoslovakia, 
the German Democratic Repub Hungary, Mongolia, 
Poland, Romania, the U.S.S.K., and Vietnam. Yugoslavia 
obtained permanent observe status in 1965. 

5U.S.-Romania Trade Trends, January-June 1980, U.S. 
Department of Commerce, International Trade Adminis- 
tration, September 1980, p. 17. 

The figure of 3.4% for the percentage of output for 
nonferrous metallu is presumably for 1980 and was 
taken from Revista Economica (Economic Review), Bucha- 
rest. No. 3, Jan. 16, 1981, pp. 12-13. In 1979, this figure was 
3.2%. The other figures are for 1979. All 1979 figures were 
taken from Anuarul Statistic al Republicii Socialiste 
Romania, 1980 (Annual Statistics of the Socialist Republic 
of Romania, 1980). Bucharest, 1980, pp. 156-157, 200-201. 

7Scinteia Bucharest. Nov. 27, 1980, pp. 1-3. 

5Work cited in footnote 7. 

?Era Socialista (Socialist Era), Bucharest. No. 18, Sept. 
20, 1980, pp. 12-15, 51. 

10Scinteia Bucharest. Jan. 30, 1981, pp. 1-3. Era Sociali- 
EA 55 Era), Bucharest. No. 23, mber 1980, pp. 


"Revista Economica (Economic Review), Bucharest. No. 
31, Aug. 15, 1980, pp. 9-10, 17. 

12Scinteia Bucharest. Nov. 20, 1980, pp. 1-2. 

Is Revista Economica (Economic Review), Bucharest. No. 
35, Aug. 31, 1979, pp. 4-6. 


The Mineral Industry of 
Saudi Arabia 


By Peter J. Clarke! 


Substantial increases in petroleum reve- 
nues continued to fuel the development of 
the Saudi economy in 1980. Petroleum reve- 
nues topped $100 billion? for the first time 
in 1980, and comprised over 60% of the total 
gross national product. Petroleum, both 
crude and refined, and natural gas liquids 
(NGL) were the major exports. Emphasis 
continued, however, on diversification of 
the economy and on adding value to Saudi 
Arabia’s hydrocarbon resources. Construc- 
tion of downstream processing facilities was 
given top priority in the country’s third 5- 
year development plan (1980-84), and large 
investments were made in nonpetroleum 
heavy industries such as iron and steel, 
cement, and fertilizers. The nonoil sector 
achieved a nominal growth rate of about 
20% for 1980, compared with a 9% growth 
rate for the economy overall. 

Nonfuel mineral development received 
greater emphasis under the new 5-year 
plan. Exploration for copper-lead-zinc and 
gold deposits was being conducted by the 
U.S. Geological Survey, the French Bureau 
de Recherches Géologiques et Miniéres 
(BRGM), Hunting Survey’s Ltd. (United 
Kingdom), and Shell Minerals Exploration 
Saudi Arabia. Development continued on 
the Red Sea minerals mining project, and a 
pilot program was to begin operation at the 
end of 1981. Mineral exploration was car- 
ried out under the auspices of the Director- 
ate General of Mineral Resources (DGMR), 
and hydrocarbon development was under 
the control of the General Petroleum and 
Mineral Organization (Petromin), both of 
which were Government owned and spon- 
sored. 

Basic infrastructure development for Sau- 
di Arabia’s two major industrial centers, at 
Jubail on the Persian Gulf and Yanbu on 


the Red Sea, was nearly completed by the 
end of 1980. Jubail was to be the site for two 
major export refineries, five petrochemical 
projects, an iron and steel mill, and an 
aluminum fabrication plant, as well as sec- 
ondary support industries and a residential 
community to house 300,000 people. 
Industrial development in Yanbu, which 
began as little more than a sideshow to 
Jubail, took on much greater significance in 
the wake of the Iran-Iraq war. Yanbu was to 
become a major crude oil and NGL export 
terminal, giving the Kingdom its first outlet 
on the Red Sea, and avoiding the vulnerable 
Strait of Hormuz. Yanbu was to house a gas 
fractionation center, an export and lubricat- 
ing oil refinery, and a petrochemical plant. 
The harbor at Yanbu has been expanded 
from two berths to nine, with five special- 
purpose, artificially created harbors along- 
side each industrial plant, and separate 
terminals for crude oil and NGL export. 
Saudi Arabia’s third 5-year Economic De- 
velopment Plan reflected the progress the 
Kingdom has already made toward industri- 
al development and diversification. Govern- 
ment spending shifted away from basic 
infrastructure and into “productive” invest- 
ments, such as heavy industry, agriculture, 
and mining. Saudi Arabia’s goal was to 
become an industrial processor of its own 
resources, thereby increasing the value add- 
ed to its raw materials. Combined with this 
emphasis on resource development, the 
Government gave high priority to increas- 
ing the number of Saudi nationals owning 
and operating major industries. New limits 
were placed on the growth of expatriate 
labor, whose numbers reached over 2 mil- 
lion in 1980, and greater attention was paid 
to increasing Saudi participation in joint 
ventures. The Saudi Government completed 
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its full takeover of the Arabian American 
Oil Co. (Aramco) late in 1980. The company, 
originally a partnership of American oil 
companies, was gradually bought out by the 
Saudi Government, and the remaining 40% 
share was purchased in March for $1.5 
billion, thereby ending 47 years of foreign 
ownership of Saudi Arabia’s oil concessions. 

The Saudi Government, through its ex- 
penditures, was the engine of economic 
growth. The runaway inflation of 40%, 
brought on by free spending from 1974 to 
1977, was under tight control by 1980. In 
1977 and 1978, expenditures and revenues 
were kept in balance, and budget alloca- 
tions were kept constant in real terms. 
Tight controls on spending managed to 
reduce inflation to around 8% in 1980, 
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despite a 27% increase in budget allocations 
in fiscal year (FY) 1980-81 budget. Even 
with this increased spending, the Govern- 
ment was expected to run a substantial 
surplus in its current accounts. The Saudi 
Arabian Monetary Agency (SAMA) was in 
charge of investing these surpluses to re- 
ceive a maximum return. SAMA has tradi- 
tionally invested in Government bonds or in 
quasi-governmental organizations with offi- 
cial guarantees, and more recently has 
moved into private bond issues, mostly of 
top U.S. corporations. Estimates place near- 
ly 80% of Saudi investments in dollars, 
equally divided between deposits and securi- 
ties, but with less than 50% in the United 
States itself. SAMA’s total assets in 1980 
were estimated at $75 billion. 


PRODUCTION 


Crude oil production in Saudi Arabia 
reached its highest level ever in 1980, as 
production ceilings were raised from 9.5 to 
10.5 million barrels per day to accommodate 
countries affected by the Iran-Iraq war. The 
10.5-million-barrel-per-day production level 
continued through the end of the year, 
creating an oversupply condition in the 
world market. The Saudi's attempted to use 
their dominant position in the Organization 
of Petroleum Exporting Countries (OPEC) 
to stabilize prices by keeping a downward 
pressure on the spot market price. Saudi 
Arabia's Arabian light (84° API) marker 
crude began the year at $26 per barrel, and 
was raised to $28 in April, $30 in August, 
and $32 in November, which was consistent- 
ly the lowest price charged by any OPEC 
country. 

Saudi Arabia was in the process of build- 
ing the largest single gas-gathering and 
processing project in the history of the oil 
industry in 1980. By the close of 1980, the 
NGL gas-gathering center in Shedgum and 
the fractionation plant in Ju'aymah were 
completed, and the third center at Uth- 
maniyah was to be completed by the end of 
1981. Total capacity of the gas complex 
after completion of this phase was to be 
700,000 barrels of NGL per day, to be used 
both for export and production of liquefied 
petroleum gas (LPG) and ethane. In 1980, 96 
million barrels of LPG were produced, 


and 92 million barrels were exported, a 20% 
increase over 1979 levels. Plans were made 
to nearly double this output by 1983. 

Production of refined products in the 
Kingdom continued to grow to 323.8 million 
barrels, a 6% increase from that of 1979. 
Expansion plans were underway at the 
Riyadh and Jeddah refineries, and six new 
refineries were to be constructed by the 
middle of the decade, bringing total refining 
capacity to over 900 million barrels per 
year. 

Saudi Arabia’s nonfuel mineral produc- 
tion was also scheduled for large-scale ex- 
pansion. Nitrogenous fertilizer production 
rose to 330,000 tons of urea, the highest 
level ever, and a new ammonia-urea plant 
at Jubail was to come onstream early in 
1981. The Saudi Iron and Steel Co. planned 
to construct an 800,000-ton-per-year direct- 
reduction steel plant in Jubail, and capacity 
at the Jeddah steel rolling mill was upgrad- 
ed to 140,000 tons per year. The cement 
industry, already operating near capacity, 
commissioned two new cement plants dur- 
ing the year and was scheduled to add five 
more by 1982. The Kingdom also produced 
small quantities of other nonmetallic min- 
erals, mostly for use in local construction. 
Saudi Arabia’s mineral production is shown 
in table 1. 
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Table 1.—Saudi Arabia: Production of mineral commodities? 
Commodity and unit of measure 1976 1977 1978 1979P 1980° 
METALS 
Iron and steel: Crude steel 
thousand metric tons. 5 5 5 45 50 
NONMETALS 
Cement, hydraulic? |... do... 1,104 1,267 1,800 2,200 3,500 
Gypsum os eee ees oic. 17 20 210 300 300 
Lime? COM ORC DE E MENS RIDE do... 15 20 30 150 150 
Nitrogen: N content of ammonia _ _ _ _ _ _ o 1102 1125 140 155 167 
Sulfur 
Native metric tons 1,826 1,160 1,083 1,100 1,000 
Byproduct, all sources do... 2,000 12,000 14,000 125,000 100,000 
Total. cce T do- 13,326 13,160 15,083 126,100 701,000 
MINERAL FUELS AND RELATED MATERIALS? 
Gas, natural: 
Gross million cubic feet: 1,667,904 1,719,816 1,544,960 1,700,000 1,769,000 
Marketed? .. do... 138,327 158,915 334,927 00,000 450,000 
Natural gas liquids: 
Propane and butane 
thousand 42-gallon barrels. _ 46,748 NA NA NA NA 
Natural gasoline and other do____ 19,665 NA NA NA NA 
2. ns Seal RC do... 66,413 70,000 91,009 100,000 105,000 
Petroleum: 
Crude ß ei ee do... 3,139,722 3,357,955 8,029,901 3,479,889 3,530,000 
Refinery products 
asoline ___§_§____________ do____ 9,545 12,334 19,716 21,316 22,000 
Jet fuel_ |... 2222 -- do- 4,346 2,054 202 250 
eros ine do— 8,535 8,569 9,854 9,918 10,000 
Distillate fuel oil do____ 26,914 82,116 37,486 34,99 86,000 
ra fuel oll do... 104,528 i 95,423 i 98,000 
er: 
Liquefied petroleum gas do- 47,021 57,571 65,326 79,523 80, 000 
Naph ta do. 51,491 149,010 48,285 51,250 51,000 
Asphalt do— 5,081 6,178 7,937 000 
nspecified |... do— T" EN ,085 1,560 1,600 
Refinery fuel and losses do- 9,499 9,608 *10,200 *10,200 10,200 
Total oe et do— 266,960 T215,212 298,155 814,935 817,050 


*Estimated. Preliminary. 
1Table includes data available through July 18, 1981. 


"Revised. NA Not available. 


Mata are for the Hejira calendar year, which corresponds closely to the Gregorian calendar year. 
Includes Saudi Arabia’s 1/2 share of production in the Kuwait-Saudi Arabia Partitioned Zone. 


TRADE 


Saudi Arabia's balance of trade surplus 
continued its rapid growth in FY 1979-80, 
fueled by higher oil prices and high produc- 
tion levels. The surplus in the current 
account balance was nearly $40 billion, up 
over 300% from that of 1979. Exports of 
crude petroleum accounted for virtually all 
export earnings, but the Kingdom also ex- 
ported refined products, and was the 
world's largest exporter of NGL. The major 
recipients of Saudi crude oil were Western 
Europe, Japan, and the United States. Most 
of the NGL exported was destined for Japan 
and Western Europe. 


Total Saudi Arabian imports for 1980 
were estimated at $32 billion and were 
increasing at an average rate of 28% per 
year. The United States supplied approxi- 
mately $6 billion of the total, which was up 
20% from the previous year, making Saudi 
Arabia the seventh largest market for 
American technology and products. Al- 
though total imports from the United States 
were up in FY 1980, the overall U.S. share 
of Saudi imports declined from 20% to 18%, 
and the U.S. share of construction contract 
awards dropped to 396. 
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COMMODITY REVIEW 


METALS 


Exploration for metallic minerals con- 
tinued in 1980, primarily in the Arabian 
Shield, where a total of 95 metalliferous 
prospects have been identified. Most of the 
deposits were located in volcanic rocks 
which hosted copper, lead, zinc, and iron 
minerals, but seven prospects have been 
drilled into basic plutonic rocks where chro- 
mite, nickel, platinum, and copper have 
been identified. A project was initiated by 
DGMR of Saudi Arabia to investigate sedi- 
mentary rocks underlying 1.5 million 
square kilometers of the Kingdom for depos- 
its of lead and zinc. 

Rio Tinto Finance and Exploration Ltd. 
(Riofinex) a subsidiary of Rio Tinto Zinc 
Corp. Ltd. (United Kingdom), concluded a 
preliminary review of mineral deposits in 
the Kingdom during 1977. Slated for further 
investigation were stratiform copper-lead- 
zinc deposits in the Ad Dawadimi-Jebal 
Sakhen Basin, metallic sulfides in the Wadi 
Wassat-Wadi Qatan district, iron ore at 
Wadi Sawawin, columbium and tantalum at 
Ghurayyah, and several other metallic min- 
eral deposits. 

The U.S. Geological Survey and BRGM of 
France were also investigating mineral de- 
posits in central and western Saudi Arabia, 
while Hunting Surveys Ltd. (United King- 
dom) continued surveying and mapping the 
Eastern Province. Shell Minerals Explora- 
tion Saudi Arabia, a subsidiary of the Royal 
Dutch/Shell Group, also began an explora- 
tion program in the Western Province. 
Shell was mainly prospecting for copper 
and zinc. 

Feasibility studies were continuing in 
1980 on mining the metalliferous muds of 
the Red Sea Atlantis II Deep Basin. The 
Saudi Sudanese Red Sea Commission (RSC) 
had spent over $300 million on research and 
development of seabed mining technology. 
Of the 17 minerals identified in the muds, 
lead, zinc, copper, silver, and cadmium were 
thought to be commerically minable. The 
Saudi Sudanese Authority for the Exploita- 
tion of Red Sea Resources was constructing 
a pilot program scheduled for completion by 
the end of 1981, and precommercial exploi- 
tation was to continue until 1988. Zinc and 
copper were to become the first commercial- 
ly exploited minerals, starting in 1988. The 
mining process, developed by Orenstein and 


Koppel AG of the Federal Republic of Ger- 
many, involved agitating the muds free of 
the seabed, mixing with seawater, and then 
pumping to a processing ship—most likely a 
refitted ore carrier. The ore was to be 
concentrated on the carrier and then 
shipped by barge to a smelter-refinery, pos- 
sibly located at the Yanbu Industrial Com- 
plex. The residual slurry was to be pumped 
back into the sea to a depth of 500 feet 
where tests have shown it will settle back to 
the seabed without an unacceptable amount 
of dispersion. The estimated value of ores in 
the Atlantis II Basin was around $3.5 bil- 
lion, and the return from the mining oper- 
ation was to equal that of the most efficient 
land mining operations. 

Aluminum.—Saudi Arabia canceled its 
plans to build a 200,000-ton-per-year alumi- 
num smelter in the Jubail industrial zone. 
The Government had drawn up plans to 
build the smelter in 1975 and commissioned 
Southwire Ltd. (United Kingdom) to per- 
form a feasibility study in 1978. The deci- 
sion to cancel the project was a result of 
both Bahrain's decision to expand capacity 
of its smelter from 126,000 to 170,000 tons 
per year and the commissioning of a new 
smelter in Dubai, with a 135,000-ton-per- 
year capacity. The Government of Saudi 
Arabia acquired a 20% interest in Alumi- 
num Bahrain (Alba) in 1978. 

Saudi Arabia joined six other Persian 
Gulf nations in a tentative agreement to 
establish the Gulf Aluminum Rolling Mill 
Co., at a cost of about $100 million. The 
plant, to be located in Bahrain, was to be 
integrated with the Alba smelter. Annual 
capacity of the plant, which was expected to 
come onstream in 1983, was expected to be 
40,000 tons of semifabricated aluminum 
products. Saudi Arabia owned a 20% share, 
as did Bahrain, Kuwait, and Iraq; Oman 
and Qatar owned 10% shares. 

Aluminum Products Co. (Alupco) brought 
an aluminum extrusion plant into produc- 
tion in 1978. The plant, located in Damman, 
was to produce 5,000 tons per year of 
aluminum products for the domestic mar- 
ket. There were approximately 45 alumi- 
num fabricating plants operating in the 
Kingdom in 1980, with a combined capacity 
of 40,000 tons per year, most of which 
produced aluminum doors and windows and 
household manufactures. The Alupco plant 
in Damman was the first extrusion plant in 
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Saudi Arabia. 

Copper.—The Arabian Shield Develop- 
ment Co. continued its exploration and 
development program in the Al Masani 
area. Drilling tests indicated significant 
amounts of copper, zinc, lead, silver, and 
gold in a north-south trending shear zone 30 
meters wide and over 5 kilometers long. 
Copper and associated minerals were found 
along the strike of the zone in lenses and 
stringers. Watts, Griffis, and McQuat Ltd. 
(United Kingdom) was manager of the un- 
derground development project, and Na- 
tional Mining Co. was the Saudi partner. 

Granges AB (Sweden) was continuing the 
search in 1980 for copper and precious 
metals in the Al Nagra and Al Safra re- 
gions, 250 kilometers northwest of Medina. 
Petromin reserved the right to enter into a 
joint venture with Granges in the event of a 
commercial discovery. Granges was award- 
ed the exploration contract in 1978, but no 
development plans had been discussed by 
1980. 

Many other copper deposits of varying 
grades were located by the Riofinex mis- 
sion, most of which were in the shield 
volcanic rocks. Copper deposits at Kutan 
and Jebel Sayid, under investigation by 
Noranda Mines Ltd. (Canada) and BRGM, 
respectively, were found to be uncommer- 
cial. 

Gold.—Consolidated Gold Fields (United 
Kingdom) and Petromin continued their 
development plans for the Mahd-ad-Dhahab 
gold deposit, 280 kilometers northeast of 
Jeddah. Consolidated Gold Fields began ex- 
ploration in the area in 1976, and Petromin 
took a 50% share in 1979. Exploration in 
the area revealed evidence of an open pit 
mine worked over 3,000 years ago, possibly 
the location of King Solomon’s legendary 
mines of Ophir. Feasibility studies con- 
ducted by Gold Fields-Petromin established 
the existence of 1.2 million tons of ore 
containing 1.1 ounces per ton of gold, 4.3 
ounces per ton of silver, and 0.8% copper. 
Gold Fields planned to start commercial 
production in 1981, with an expected annu- 
al output of 3 tons of gold and 10 tons of 
silver. 

Iron and Steel.—The British Steel Corp. 
(BSC) continued its investigation of the 
Wadi Sawawin iron ore deposits located in 
northwest Saudi Arabia near the Gulf of 
Aqaba. BSC was awarded a $15 million con- 
tract to determine the tonnage and grade of 
the reserves at Wadi Sawawin. Initial esti- 
mates were 350 million tons of about 
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42% iron, with a high-silica (30%) and high- 
phosphorus (0.2% to 4%) content. Reserves 
appeared sufficient to establish a large-scale 
mining operation, but the ore grade was too 
low for use in commercial direct-reduction 
processes. The BSC, in conjunction with the 
London: School of Mines, was investigating 
ways to upgrade the ore for use in Saudi 
Arabia’s planned steel industry. A final 
report was due in 1981. 

The Saudi Iron and Steel Co. (HADEED) 
was finalizing plans in 1980 for a major iron 
and steel complex to be located in Jubail. In 
December of 1979, the Saudi Iron and Steel 
Co., a joint venture owned 80% by the Saudi 
Arabian Basic Industries Corp. (SABIC) and 
20% by Korf Stahl of the Federal Republic 
of Germany, signed a $208 million contract 
with Lurgi Chemie and Huettentechnik 
(Federal Republic of Germany) for the sup- 
ply of two direct-reduction plants for the 
Jubail complex. The plants had a combined 
capacity of 800,000 tons per year, and utilize 
the Midrex direct-reduction process. In May 
1980, a $236 million contract was awarded 
to Voest Alpine (Austria) for overall con- 
struction of the complex. The contract in- 
cluded installation of three electric hearth 
furnaces, each with 120-ton capacity, three 
six-stranded continuous casting machines, 
building infrastructure, and offices. The 
work was scheduled for completion early in 
1983. 

In October 1980, Saudi Iron and Steel 
Co. signed a $225 million contract with 
an international consortium headed by 
Mannesmann-Damag (Federal Republic of 
Germany) and including Schloemann- 
Seimag (Federal Republic of Germany), Re- 
dec Daelim Saudi Arabia, and Compagnie 
d'Enterprises Metalliques (France), to sup- 
ply on a turnkey basis, two steel rolling 
mills and associated ancillary facilities for 
the Jubail complex. The first mill was to 
produce 6- to 32-millimeter reinforcing bars, 
and the other mill was to produce 6- to 12- 
millimeter wire rod coils. The combined 
production capacity of both mills was 
800,000 tons per year. The output from the 
Jubail complex was to supply the domestic 
market, to reduce Saudi Arabia's heavy 
dependence on imported steel. 

Iron ore to supply the plant was to be 
imported, pending the possible development 
of the Wadi Sawawin iron ore deposits. 
During the year, Saudi Arabia was negotiat- 
ing with Brazil about importation of iron 
ore from the Carajas Mine, and technical 
assistance from the Rio Doce Staff. In re- 
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turn for a possible source of iron ore, Brazil 
was interested in Saudi financing for the 
Carajas mining project. 

Modernization and expansion of the Steel 
Casting Co. of Jeddah (formerly Jeddah 
Steel Rolling Mill) was nearing completion 
at the end of 1980. The company, owned by 
SABIC, contracted Korf Stahl to upgrade 
capacity from 80,000 to 140,000 tons per 
year of reinforcing bars. The plant was to 
use imported billets until the Jubail com- 
plex begins operation early in 1983. 

Construction was continuing on the Na- 
tional Pipe Co.’s plant in Damman. The 
company, owned 60% by Saudi interests 
and 40% by Sumitomo Metal Industries 
(Japan) was expected to produce 80,000 
tons per year of spiral welded pipe. The 
plant was scheduled for completion early in 
1981. 

Uranium.—Exploration was continuing 
during the year for radioactive minerals. In 
1978, DGMR signed an agreement with 
Minatome (France) for a 3-year survey of 
radioactive mineral occurrences throughout 
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the Kingdom. Several deposits had been 
located by previous aerial surveys, in Jebel 
Said, Al Ahrayyat, Wadi Sawawin, and 
Yanbu, but none have proved commercially 
attractive. After general surveying and 
mapping, Minatome was expected to under- 
take more detailed prospecting in promising 
areas. 


NONMETALS . 


Cement.—Cement consumption in Saudi 
Arabia increased from 1 million tons in 
1973 to 10.4 million tons in 1978, nearly 
80% of which was imported. The Kingdom's 
third 5-year plan called for an increase in 
productive capacity, from the current 3.5 
million tons per year to 10 million tons per 
year by 1985. Companies from the Federal 
Republic of Germany, the United States, 
Japan, and the United Kingdom were sup- 
plying technology and training for the ex- 
pansion. Saudi Arabia's planned and oper- 
ating cement plants are listed in the follow- 
ing table. 


. ; 5 Startup Value 
Operating company Location (metric tons datë Contractor 1 7 80 
per year) m 
Saudi Cement Corp Hoffuf 1,000,000 1981 PoF German AG Teira, Republic 84 
Tomana Saudi Riyadh ------- 1,000,000 1978 3 0 em 150 
ment. 
Yanbu Cement Co- Ra’s Baridi _ — — — — 2,000,000 1980 KHD ease AG (FRG) 100 
El Kasseim Cement Buray dag 700,000 1980 | do c 
e Gian 1,000,000 1981 Fuller Co. (United States) - Sez 
ment Co. 
Saudi Bahraini Ain Dar 1,800,000 1981 Ishikawajima Harima Heavy SUM 
Cement Co. industries Co. (Japan). 
Saudi-Kuwait Cement Kuwait-Saudi 2,500,000 1982 ive . Ges- ets 
Manufacturing Co. Arabia Parti- tion (United ingdom). 
tioned Zone. 
Arab Cement Co- Rabigh ------- 2,500,000 1982 Unavailable... . T 


Fertilizer Materials.—Production from 
the Saudi Arabian Fertilizer Co. (SAFCO) 
rose to a record high 330,000 tons of urea in 
1980, or over 10% more than the 1979 level. 
Of the 330,000 tons produced, 318,000 tons 
were exported, and the remainder was sold 
on the local market and used to replenish 
the company's inventory. Local consump- 
tion of urea has increased from 10,000 tons 
in 1977 to 32,000 tons in 1980, and was 
expected to reach 35,000 tons in 1981. 

In February 1980, SAFCO inaugurated its 
new sulfuric acid plant at Damman. The 
plant was designed to produce 300 tons per 
day of sulfuric acid for domestic consump- 
tion, but operated at about 40% of capacity 
throughout the year. The plant, which was 


designed to utilize the large quantities of 
sulfur byproduct produced by SAFCO, was 
built by Sim Chem (Korea) at a cost of $10 
million. 

In January, Petromin announced its deci- 
sion to sell 100,000 shares of its stock in 
SAFCO to the company's Saudi employees. 
Petromin formerly held 51% of the equity 
in the company, with the remaining 4996 
already in private hands. 

The Jubail Fertilizer Co. (SAMAD), a 
50:50 joint venture of SABIC and the Tai- 
wan Fertilizer Co. (TFC), was scheduled to 
begin construction of its $361 million fertil- 
izer complex at Jubail early in 1981. 
Pullman-Kellogg (United States) was con- 
tracted to design and supervise construction 
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of the complex. The plant was expected to 
produce 1,000 tons per day of ammonia and 
1,600 tons per day of prilled urea. TFC was 
to purchase 60% of the output, for use in 
Taiwan and marketing to other Southeast 
Asian countries. About 40% of the cost of 
the project was to be financed by a loan 
from the Saudi Public Investment Fund. 
The complex was scheduled to come on- 
stream in mid-1982. 

Phosphate.—Granges Engineering Ltd. 
(Sweden) was continuing its investigation of 
phosphate deposits in Turayf-Thaniyat and 
Turayf areas in northwest Saudi Arabia in 
1980. Reserves were estimated at about 190 
million tons of ore, with an average P.O; 
content of 23%, and another 772 million 
tons at 18% P40,. Direct shipping of the ore 
has proved impossible, but tests indicated 
that beneficiation and upgrading was possi- 
ble to provide a commercially acceptable 
product. In the event of exploitation, the 
Government reserved the right to enter into 
a 50:50 joint venture with Granges. Petro- 
min was studying transportation, water, 
harbor facilities, and associated infrastruc- 
ture requirements to aid in determining if 
an economically viable project was possible. 
Riofinex was also studying the phosphate 
potential of the Turayf Basin, but no recom- 
mendations had been made by the end of 
1980. 

Magnesite.—DGMR, in cooperation with 
the French Societé d'Etudes de Recher- 
ches at d'Explorations Miniéres (SEREM), 
continued its investigation of magnesite 
deposits at Zarghat for Saudi Arabia 
Magnesite Ltd. Reserves at Zarghat, located 
south of Jebel Sayid, were estimated at 
about 1 million tons of 95% magnesium 
carbonate, with less than 296 silica. The 
Government and SEREM were studying the 
economic feasibility of mining and calcining 
magnesite at Zarghat. 


Design feed 
Center capacity 
G aen (million cubic feet per day): 
A CV 600 
Berri - VPP 1 460 
Hi en ee aah cha ] 
Uthmaniyah- --------------—-- 1,400 
Natural gas liquids (barrels per day): 
anura oo ee bee eee 360,000 
! ⁰ AA ee es 270, 000 
Venu senon eS 270,000 
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Stone (Industrial-Ornamental).— The 
second 5-year plan initiated a program to 
inventory the country's reserves of nonme- 
tallic industrial and construction materials. 
Several major deposits of limestone, clay, 
basalt, dolomite, and glass sand were locat- 
ed during this effort. DGMR opened a model 
quarry in 1980 to demonstrate modern 
quarrying techniques, and it also commis- 
sioned a modern stone cutting and polish- 
ing plant in Jeddah. 


MINERAL FUELS 


Natural Gas.—Portions of the first phase 
of Saudi Arabia’s massive gas-gathering 
scheme began operating in the latter half of 
1980. Aramco began in the early 1970’s to 
design a gas-treatment center for the Berri 
Field. Shortly thereafter, the Government 
decided to expand the project to a large gas- 
gathering scheme, designed to process 220 
billion cubic feet of associated gas per year. 
Construction and management of the 
scheme was awarded to Aramco, under the 
supervision of Petromin. 

Aramco modified the construction of the 
Berri gas-gathering center to be integrated 
with the rest of the project. Berri reached 
full capacity in 1979. The remainder of the 
program involves several gas-gathering cen- 
ters and secondary fractionation centers. 
Four NGL centers (Abqaiq, Berri, Shedgum, 
and Uthmaniyah) receive associated natu- 
ral gas from the various oilfields, where it is 
sweetened and the first fractionation takes 
place. The output of these centers is sulfur, 
methane, and NGL. NGL is then piped to 
the secondary fractionation centers (Ras 
Tanura, Ju’aymah, and Yanbu) where fur- 
ther treatment produces ethane and LPG. 

The various units of the project, their 
capacities, products, and startup dates were 
as follows: 


Product Volume 


2 billion o meters per 
year met 


. | 400 tons per day sulfur, | 1978 


370 million cubic meters 1978 
Fro bo 1 ear ethane, 
0,000 barrels per day 
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The sulfur output from the project was to 
be utilized domestically in the production of 
sulfuric acid. The methane-fuel gas was for 
use by industrial plants in the eastern 
region, mostly at Jubail, by desalinization 
and power generating stations, and as 
feedstock for the Jubail Fertilizer Co.’s 
ammonia-urea plant and the Jubail Metha- 
nol project. The ethane produced from the 
secondary fractionation centers was to pro- 
vide feedstock and fuel for the ethylene 
petrochemical complexes to be established 
at Jubail and Yanbu. LPG was for export or 
to provide feedstock for other future petro- 
chemical projects. 

All LPG output of the gas project was 
already sold under contract up to 1985. 
Among the buyers of Saudi LPG were 
Tokyo Gas-Shell International Gas (250,000 
tons); British Petroleum (200,000 tons per 
year); Mitsubishi, Mitsui, C. Itoh, and Nip- 
pon Oil (250,000 tons per year each); and 
Dow Chemical (250,000 tons per year). The 
price of Saudi LPG in 1980 averaged about 
$310 per ton for butane and $315 per ton of 
propane. Butane prices dropped from a high 
of $330 per ton on January 1, 1980, to $300 
per ton late in the year. LPG sales were 
about 3 million tons in 1980 and were 
expected to rise to 8.8 million tons per year 
by 1988, when all the facilities come on- 
stream. 

A project to store surplus NGL and eth- 
ane underground was nearing completion 
in 1980. Early in 1981, Aramco planned to 
begin pumping surplus ethane and NGL 
from the Ju’aymah fractionation plant into 
the underground reservoir in the Qatif 
Field. NGL was to be pumped into the north 
dome of the field, and ethane was to be 
pumped into the south dome. 

The Saudi Government announced late in 
1980, that as of January 1, 1981, it would 
take over all facilities for the production 
and export of NGL. The NGL system had 
been operating on a 50:50 joint venture 
basis between Aramco (Exxon, Socal, Texa- 
co, and Mobil) and the Saudi Government. 
Aramco staff would continue to operate the 
facilities, and little disruption from the 
takeover was expected. 

Petroleum.—Production.—Saudi Arabia 
produced approximately 3.53 billion barrels 
of crude oil in 1980, making it the larg- 
est producer of crude oil in the market 
economy countries, and second only to the 
Soviet Union. It was, however, the largest 
exporter of crude oil, with 1980 exports 
totaling over 3.2 billion barrels. 
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The Saudi Government completed the 
100% takeover of all Aramco production 
facilities and oil concession rights in 1980. 
The Government bought out the remaining 
40% share of Aramco's producing assets for 
an estimated $1.5 billion. The move came 7 
years after the Government acquired its 
first 25% share in Aramco, which was 
established after World War II by Exxon 
(30%), Standard Oil of California (30%), 
Texaco (30%), and Mobil (10%). All facilities 
continued to be operated by Aramco person- 
nel, but Petromin became full owner of all 
Aramco stock. The Arabian Oil Co. Ltd., 
owned 60% by Saudi Arabia and Kuwait 
and 40% by Japan, and the Getty Oil 
Co. owned and operated facilities in the 
Kuwait-Saudi Arabia Partitioned Zone. 

There was a sharp increase in drilling 
during 1980, when 224 additional wells were 
drilled, a 55% increase over new wells in 
1979. Cumulative oil production in Saudi 
Arabia, up to the end of 1980, was 40.6 
billion barrels, and oil reserves were down 
only slightly from the 1979 level of 168.39 
billion barrels to 167.46 billion barrels. Oil 
production from the Kuwait-Saudi Arabia 
Partitioned Zone amounted to 56.6 million 
barrels. Onshore oilfields in the Partitioned 
Zone were operated by Getty on behalf of 
Saudi Arabia, and Kuwait Oil Co. on behalf 
of Kuwait. The Arabian Oil Co. Ltd. operat- 
ed the Partitioned Zone offshore fields on 
behalf of both Governments. Saudi Arabia's 
share from the Partitioned Zone was 50% of 
total production and reserves. Remaining 
crude oil reserves in the Partitioned Zone 
were 904 million barrels. 

The Government became fully responsi- 
ble in 1980 for setting production ceilings 
for all oilfields. The overall production ceil- 
ing was raised from 8.5 to 9.5 million 
barrels per day in the third quarter of 1979. 
Production remained steady at this level 
throughout most of the year, until a 10.5- 
million-barrel-per-day provisional increase 
was agreed upon in October of 1980 to offset 
the loss of supplies from Iran and Iraq. The 
10.5-million-barrel production level remain- 
ed in effect until the end of the year. These 
"incremental" crude supplies were allocat- 
ed to countries most affected by the cutoff 
from Iran and Iraq. Included in the list were 
Brazil, Turkey, France, Japan, Italy, Spain, 
Greece, Yugoslavia, India, Pakistan, Moroc- 
co, and Somalia. As exports from Iran and 
Iraq slowly increased, the Saudis maintain- 
ed the higher level of production in order to 
stabilize world oil prices and prevent 
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another round of rapid increases. At year- 
end 1980, the price of Arabian light crude 
oil was $32 per barrel. 

Refining.—The Government of Saudi 
Arabia, through joint ventures with various 
major oil companies, planned a major in- 
crease in refining capacity to be completed 
about the middle of the 1980’s. Of the five 
operating refineries in the Kingdom, two 
were undergoing multifold expansion, and 
six new refineries were being constructed or 
planned. Total output of refined products in 
1980 was 323.8 million barrels, while domes- 
tic consumption during the year was about 
200 million barrels, the balance of which 
was exported. Of the six new refineries in 
the planning or construction stage, four 
were to produce products mainly for export. 
By the mid-1980's, Saudi Arabia’s refining 
capacity was estimated to approach 2.5 
million barrels per day. 

Aramco planned to construct a 250,000- 
barrel-per-day domestic refinery at Ju’ 
aymah, which was intended to process high- 
sulfur 27° API crude oil from the Manifa 
Oilfield. Chevron Research, a subsidiary of 
Standard Oil Co. of California, was awarded 
a $2.5 billion contract for the process design 
of the refinery. Completion was scheduled 
for 1980. 

Tenders were requested at the end of 1980 
for construction of a 250,000-barrel-per-day 
export refinery at Jubail. Petromin and 
Shell Saudi Arabia Refining Ltd., a subsid- 
iary of Royal Dutch/Shell (Netherlands), 
agreed to set up the refinery in April of 
1979. No completion date was available. 

Another major refinery, at Yanbu, was 
entering the construction stage at the end 
of the year. Petromin and Mobil Oil Corp. 
agreed in March 1979 to build a 250,000- 
barrel-per-day export refinery at Yanbu. 
Chiyoda Chemical Engineering and Con- 
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struction Co. (Japan) was providing engi- 
neering, material and equipment procure- 
ment, and field supervision services for the 
50:50 Petromin-Mobil venture. The project 
was to go onstream in 1984. Crude oil 
supplies were to be delivered via the East- 
West Transpeninsular Pipeline, due to be 
operational by mid-1981. 

A third export refinery, a Petromin- 
Petrola International Saudi Arabia (Greece) 
joint venture, was to be constructed at 
Rabigh on the Red Sea coast. Output from 
the 325,000-barrel-per-day refinery was to 
be mainly for export. Construction was 
being carried out by Petrola, under a $2.6 
billion contract, and engineering services 
were provided by Lummus Co. Ltd. (United 
Kingdom). The first phase of the project was 
to be completed by 1982. 

Two large lube oil complexes were also in 
the design stage in 1980. The Jubail Lube 
Oil Refinery, jointly owned by Petromin 
(50%), Socal (25%), and Texaco (25%), was 
to produce 12,000 barrels per day of premi- 
um lubricating base stocks. C. E. Lummus, a 
British subsidiary of Combustion Engineer- 
ing (United States), was preparing design 
specifications and cost estimates for the 
plant. Petromin also planned to construct a 
5,000-barrel-per-day lube oil refinery in con- 
junction with Ashland Oil Co. (United 
States). The plant, which was to be located 
at Yanbu, was to cost $500 million. Petro- 
min was studying the possibility of con- 
structing a third lube oil complex, as a joint 
venture with the Arab Petroleum Invest- 
ment Corp. (Apicorp). The plant, to be 
located somewhere on the Red Sea coast, 
would produce 4,000 barrels per day of 
lubricating oil, at an initial cost of $300 
million. ! 

Saudi Arabia's operating and planned 
refineries are listed in the following table. 


Location Ownership (barre Per day) Market pare Contractors 
Ras Tanura _ Aramcxoo 750, 000 Export- domestic 1945 
Ras al- i Arabian Oil Co 30,000 Domestic 1966 
Mina Saud Getty Oil Co 100 Export- domestic 19588 
Riyadh .... Petrom in 20, 000-120, 0o0 Domestic ___~ 1974-1981 Chiyoda. 
Jeddah .... e 98, 000-240, 0o⸗0 do 1981 __ 
Ju’aymah_ _ _ „FFC 250,000 do 1986 Bechtel-Chevron. 
Jubail _ _ _ __ Petromin-Shell_ _ . 250,000 — Export. -— Tenders requested. 
Yanbu..... Petromin- Mobi 250000 | do 1984 iyoda. 
Rabigh .... Petromin-Petrolaa 325,000 do 1982 Lummus-Petrola. 

Lube oil refineries: 

Jubail _ _ _ __ Petromin-Socal-Texaco _ 2,000 Export-domestic 1985 C. E. Lummus. 
Yanbu_---- 5 Oil 5,000 FE M CS 
Red Sea Petromin-Apicorp _ — — — 4,000 Tentative study 8 
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Petrochemicals.—The Saudi Arabian Gov- 
ernment, through the state-controlled SA- 
BIC was planning to construct six major 
petrochemical complexes, all of which were 
to be completed about the middle of the 
decade. Methane and ethane from the King- 
dom’s huge gas-gathering project was to 
provide low-cost feedstock for the nearly $9 
billion petrochemical industry. Output from 
all the plants could account for about 8% of 
the total world petrochemical output. Origi- 
nal plans were for seven petrochemical 
plants, but analysis showed that all the 
plants created more petrochemical capacity 
than the world needed. Two of the major 
projects, with Dow Chemical (United States) 
and the Saudi Petrochemical Development 
Corp. (SPDC) (Japan) consortium, were 
merged in order to reduce excess ethylene 
capacity. 

Most of the remaining projects remained 
committed to construction. Many of the 
major U.S. oil companies were persuaded to 
enter joint ventures with SABIC on these 
plants in order to be eligible for incentive 
crude oil allotments offered by the Saudi 
Government. Crude oil entitlements were 
based on the formula of 500 barrels per day 
of additional crude oil supply per $1 million 
current dollars invested by the foreign part- 
ner. Fifteen-year agreements for incentive 
crude were signed by Petromin with U.S. 
Shell (Pecten), Mobil Oil Corp., SPDC, and 
Exxon. Saudi Arabia's planned petrochemi- 
cal industry is shown in table 2. 

Multimillion dollar subcontracts were 
signed by many U.S. and international 
firms for construction of the complexes. For 
the Yanbu complex, SABIC and Mobil sign- 
ed agreements for use of patented technolo- 
gy with Scientific Design Co., Combustion 
Engineering, and Union Carbide, all U.S. 
companies. The plants were to utilize 
monoethylene glycol, ethylene, and poly- 
ethylene process technology. Bechtel Corp., 
C. F. Braun, and Fluor Corp. (all U.S. 
companies) were major contractors for con- 
struction of petrochemical plants. The 
SABIC-Shell plant at Jubail and the SABIC- 
Celanese Arabia Inc.-Texas Eastern Arabic 
methanol plant were already nearing the 
construction stage in 1980. Output from all 
the plants was primarily for export, al- 
though some production was to provide raw 
materials for petrochemical plants further 
downstream. 

Pipelines.—Two separate but parallel 
pipeline projects were nearing completion 
at the end of 1980. Mobil Overseas Pipeline 
Co., a subsidiary of Mobil Oil Corp. (United 
States), and Petromin signed an agreement 
in 1977 for construction of a transpeninsu- 
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lar East-West pipeline, to transport crude 
oil from the Eastern Province (Abqaiq) to 
Yanbu on the Red Sea. Crude oil was to be 
used in the Petromin-Mobil and Petromin- 
Petrola refineries in Yanbu and Rabigh, 
respectively, as well as providing a new 
crude oil export terminal to avoid the unsta- 
ble Persian Gulf. Southeast Engineering 
and Drilling Co. (Sedco) (United States) and 
Contracting and Trading Co. (Lebanon) 
built the 530-kilometer western section, 
through the mountains, under a $112 mil- 
lion contract, and Italy's Saipem (ENI) con- 
structed the eastern portion. Total capacity 
of the 1,200-kilometer, 48-inch crude oil line 
was 1.85 million barrels per day, but expan- 
sion to 2.35 million barrels per day was 
likely, according to the management of 
Petroline, the Mobil-Petromin operating 
company. The pipeline was to be completed 
early in 1981. 

Running parallel to the crude oil line was 
an East-West NGL pipeline. NGL was to be 
carried from the Shedgum gas plant in the 
Eastern Province, to Yanbu. The line's ca- 
pacity was 270,000 barrels per day of NGL 
to be delivered to the Yanbu fractionation 
plant. Propane and butane were to be ex- 
ported, while ethane was to be used in the 
SABIC-Mobil petrochemical complex in 
Yanbu. The $2 billion pipeline was built by 
Aramco and was scheduled to start oper- 
ating in the first quarter of 1981. 

Also nearing completion at the end of the 
year was a 140-kilometer pipeline linking 
the Riyadh refinery to the Khurais Oilfield 
in the east. The 300,000-barrel-per-day 
crude oil pipeline was built by Niigata 
Engineering Co. (Japan) under a $51.3 mil- 
lion contract awarded in 1978. The pipeline 
will supply feedstock to the Riyadh refin- 
ery, which was undergoing expansion from 
20,000 to 120,000 barrels per day. Output 
from the Khurais Field was also being 
raised from 50,000 to 165,000 barrels per 
day to supply the refinery. 

In December 1980, Petromin commission- 
ed an international firm to perform a feasi- 
bility study for the construction of about 
2,600 kilometers of product distribution 
pipelines. Areas under study were Riyadh- 
al Qasim (450 kilometers) Diba-Tobuk 
(250 kilometers) Mecca-Jeddah-al Tarf, 
Yanbu-al Madinah, Dhahran-al Hafur, Ras 
Tanura-Jubail-al Qaisumah, and Riyadh-al 
Kharg. 


1Physical scientist, Branch of Foreign Data. 

Where n values have been converted 
from Saudi riyals ( Ris) to U.S. dollars at the rate of 
SR1s3.32— US$1.00. 

3Saudi Arabian Monetary Agency. Statistical Summary. 
March-April 198 
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The Mineral Industry of 
Sierra Leone 


By William F. Keyes? 


Sierra Leone experienced slow rates of 
growth during the 1970’s because of the 
decline in its mining sector and the conse- 
quent erosion of the country’s export base. 
Some improvement in export earnings oc- 
curred in 1979 and 1980 because of contin- 
ued high prices for diamonds, and because 
of an increase in the quantity of cocoa sold 
on the international market. A sizable trade 
deficit, in the range of $50 million? each 
year in recent years, contrasted with a gross 
domestic product of about $900 million. The 
balance of trade deficit is a result of heavy 
reliance on imported goods and worldwide 


inflation, particularly in the price of im- 
ported crude oil. 

The economy of Sierra Leone is based 
primarily on agriculture, but diamond min- 
ing, bauxite production, petroleum refining, 
and, recently, rutile production, are impor- 
tant. During the year, an agreement to 
expand bauxite mining was reached; iron 
ore mining was to be revived; kimberlite 
diamond mining was to be undertaken (pro- 
duction has been virtually all alluvial hith- 
erto); and a seismic survey led to a decision 
to drill for oil offshore. 


PRODUCTION AND TRADE 


Sierra Leone depends on mineral exports 
for over one-half of its foreign exchange 
earnings, despite the fact that over 70% of 
its population derives its living from agri- 
culture. The future outlook was uncertain, 
however, because the country depends on 
the extent of its mineral resources, which 
have not been fully explored, and on world 
demand for its mineral products, chiefly 
bauxite and diamonds. 


Diamond production continued to decline 
in 1980, but this may be reversed if under- 
ground mining is successful. Bauxite pro- 
duction, the other large money earner, was 
up, with prospects for a further increase to 
1 million tons annually. Bauxite is sold 
principally to the Federal Republic of Ger- 
many. 

Table 1 gives production for the years 
1976 to 1980. . 
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Table 1.—Sierra Leone: Production of mineral commodities! 
Commodity? and unit of measure 1976 1977 1978 1979 1980 
Aluminum: Bauxite, gross weiggnt thousand metric tons. . 651 145 716 672 831 
Diamond: 
)))) A Lh i A. thousand carats_ _ 433 423 353 419 291 
Industrial] «c ⁰ydſdß a e do- 650 538 426 436 303 
$c m————ÁÓ——— ch a le a do- 1,083 961 779 855 594 
Petroleum refinery products: 
aso lines thousand 42-gallon barrels_ _ 231 331 394 421 *430 
e ⁵ðĩ A cA iU a ccc 109 101 102 277 300 
FFF ͤ0;ĩo˙¾⅛/0ſ ⅛o·˙¾] A m a et do 185 199 213 105 100 
Distillate fuel oilllW!““““N“«“nX.n.r,nn”nnd”ddddddsssddsds do— 407 464 501 586 *600 
Residual fuel oil -—--------------------------- do— 423 824 412 434 *400 
Liquefied petroleum gas_____________________--- do... 8 10 10 7 *10 
ER c alate eU tuis isi citas do. _ __ seas __ ME 2 N 
Refinery fuel and losses ess do... 29 6 43 55 e55 
½%½ö·ĩ˙w Re a do- 1.387 1.935 1.675 1.887 £1,900 
Salt i ret md m a, AN thousand metric tons. . 180 180 180 200 200 
Titanium: Rutile ore and concentrate, gross weight |... metric tons ede ic -- 10,000 50,000 


*Estimdted. Preliminary. 
Table includes data available through Sept. 1, 1981. 


2In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) is 
proces but output is not reported and available general information is inadequate to make reliable estimates of 3055 
evels. Gold may occur, but data are not available for estimating production. Sierra Leone annually refines 4,000 to 10, 


metric tons of salt from im 


rted crude marine salt, but this is not included in the bod 


of the table because it would 


represent double counting of materials credited to the country where the salt was originally collected. This output would 


be in addition to that reported in this table. 


COMMODITY REVIEW 


METALS 


Bauxite.—An agreement for exploration 
of the Port Loko bauxite deposit, northeast 
of Freetown, was signed between the Gov- 
ernment and Swiss Aluminium Ltd. (Alu- 
suisse) in May 1980. Conditions of exploita- 
tion remained as reported last year; the 
Government was to have a 50% share and 
would grant Alusuisse a 5-year tax holiday. 
One million tons of bauxite would be mined 
per year and converted to alumina at a 
plant to be built at Pepel, near Freetown. 

Alusuisse’s subsidiary, Sierra Leone Ore 
and Metal Co. (SIEROMCO), sole current 
producer of bauxite, planned to construct a 
washing plant near the Mokanji mining 
area in Southern Province and a drying 
plant at the Port of Nitti to handle up to 1 
million tons per year of bauxite, which will 
allow for some expansion of output. 

Gold.—In addition to the efforts of Euro- 
can Ventures Ltd. (Canada) in the Baoma- 
hun area, described last year, which were 
carried on in conjunction with Diamond 
Distributors Explorations Ltd. (a subsidiary 
of Harry Winston Inc. of New York), two 
other moderately sized companies were 
granted special exploration and prospecting 
licenses (SEPL’s). In the Nimini hills area 
in eastern Sierra Leone, Eurocan (referred 
to as the Atlanta Co.) and Sierra Leone 


Diamonds Ltd., owned by Leon Templesman 
and Sons, were carrying out deep drilling 
near an area where National Diamond Min- 
ing Co. (Sierra Leone) Ltd. (DIMINCO) re- 
covers some byproduct alluvial gold. In 
addition to these two groups interested in 
lode mining, Big Bent Spoon Ltd. (BBS), a 
private Sierra Leone and American compa- 
ny, obtained an SEPL for an alluvial area 
near Lake Sonfon, formerly a producing 
area. 

Reported production in 1980 was a by- 
product of DIMINCO's alluvial diamond 
mining operations; illicit production and 
exports were also considered to be signifi- 
cant. 

Iron Ore.—Austromineral KG, a subsid- 
iary of Vöest-Alpine AG of Austria, after 
carrying out a feasibility study, agreed to 
rehabilitate the mine at Marampa, closed 
since 1975. Austromineral was the latest in 
a series of foreign iron mining companies 
that had been approached by the Sierra 
Leone Government for that purpose. Ex- 
ports over the refurbished railroad to the 
Port of Pepel would start in 1982. An 
Austrian Government-sponsored loan of $16 
million and Sierra Leone Government equi- 
ty capital of $6 million were reportedly to be 
provided. 

Titanium.—Sierra Rutile Ltd. (SRL), a 
joint venture of Bethlehem Steel Corp. 
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(85%) and Nord Resources Corp. of Ohio 
(15%), which started production in 1979, 


recovered rutile by dredging alluvial sands 


at Mogbwemo, about 270 kilometers by road 
southeast of Freetown. A technical descrip- 
tion of the operation was published. A 
number of potentially exploitable deposits 
have been identified within the lease area, 
which was formerly worked by Sherbro 
Minerals Ltd., from 1966 to 1971. Rutile 
grades are high in the topsoil (averaging 
2.5% TiO.), and in the basal sands and 
gravels (up to 3.5% TiO); the entire strati- 
graphic column has an average content of 
2.2% TiO: as rutile. Average depth of the 
column was not reported, but the dredge 
had a maximum digging depth of 15.25 
meters below, or 6.1 meters above the wa- 
terline. Hydrocyclone desliming and Rei- 
chert concentrators on the dredge deliver a 
preconcentrate to a table plant on shore. 
Final magnetic separation produces a prod- 
uct containing 96% TiO., less than 1% ZrO», 
and less than 1% Fe.Q; at a rate of 13.2 tons 
per hour. Operating a planned 7,700 hours 
per year, the plant should reach an output 
of 100,000 tons of rutile per year; other 
heavy minerals are not recovered. 


NONMETALS 


Diamond.—Alluvial mining continued as 
virtually the sole source of diamonds, but 
development of a number of kimberlite 
pipes in the Yengema-Tongo region was 
planned. These are part of the diamond 
fields, presently yielding alluvial stones, 
which occupy an area of 20,000 square 
kilometers in the southeast around Kene- 
ma. Diamond production has been seriously 
declining since 1969 when it reached 2 
million carats. DIMINCO, in addition to its 
alluvial production (about 170,000 carats in 
1980, or about one-third of reported produc- 
tion) also produced some kimberlite ore 
from one pipe, but this output was limited 
to depths of 150 feet or less with the only 
available equipment (front-end loaders). A 
massive capital investment, probably about 
$100 million, would be required, to be un- 
dertaken by DIMINCO's parent organiza- 
tions, the Sierra Leone Government (51%) 
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and Sierra Leone Selection Trust, now a 
subsidiary of British Petroleum Ltd. (49%). 


MINERAL FUELS 


Coal.—Deposits of lignite of Pleistocene 
age were described.* Proven reserves, in the 
Koya area south of the Rokel River, about 
25 kilometers east of Freetown, are about 2 
million tons, although perhaps 20 million 
tons were considered probable. Washed 
samples gave proximate analyses of about 
46% volatile matter, 34% fixed carbon, and 
5% ash. The seams average 1.25 meters in 
thickness and lie beneath about 15 meters 
of overburden. The deposits were exploited 
sporadically in the past, but may also pro- 
vide fuel for a newly established brick 
manufacturing industry 5 kilometers south- 
east of Freetown. 

Petroleum.—A seismic survey was con- 
ducted in August by the 7. W. Nelson, for 
Mobil Oil Corp., offshore near Turner’s 
Peninsula, in the central coast. Promising 
signs of oil were revealed, and the vessel 
returned to Sierra Leone again at yearend 
to assist in locating the best drilling area. 
About 85% of a 73,000-square-mile conces- 
sion belonging to the Aracca Petroleum Co., 
Oxoco Petroleum Co., and Sundance Petro- 


. leum Co. was farmed out to Mobil. Early in 


1981, it was decided to drill a $6 million well 
in the concession by May 1981. 

The 10,000-barrel-per-day capacity refin- 
ery of Sierra Leone Petroleum Refining Co. 
(SLPRC), owned by the Government and 
five foreign oil companies, was the only 
refinery in the country. During the year, 
SLPRC found the cost of imported crude 
increasingly onerous, and shortly after 
yearend, the Government announced an 
increase in the pump price of gasoline from 
Le3.00 to Le3.40 per imperial gallon ($2.35 
to $2.66 per U.S. gallon). 


1Supervisory physical scientist, Branch of Foreign Data. 

?Where necessary, the Sierra Leone currency, the leone 
(Le) has been converted at the average rate of 
Lel = US$0.94 during 1980. 

3Mining Magazine (London). Sierra Rutile. V. 144, No. 6, 
June 1981, pp. 458-465. 

*Strasser-King, V.E.H. The Koya Lignite Deposits, Sier- 
ra Leone. Mining Mag., v. 143, No. 1, July 1980, pp. 48-51. 
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The Mineral Industry of the 
Republic of South Africa 


By Miller W. Ellis! 


For the third straight year, the mineral 
industry continued to dominate the econo- 
my of the Republic of South Africa and to be 
dominated by the gold industry, which con- 
tributed nearly 70% of its value. The coun- 
trys mineral products had a new record 
value of $19.27 billion in a gross domestic 
product of $80.21? billion in 1980. The price 
of gold soared to a record $850 per troy 
ounce in January 1980 and remained at 
$600 to $700 during most of the latter half of 
the year, maintaining an annual average 
sales value of $616 per troy ounce, more 
than twice the average dollar price of $307 
realized in 1979. Similarly, the state real- 
ized $4.87 billion in the form of tax and 
state's share of the profits in 1980, more 
than double the $2.19 billion realized in 
1979. Although most of the increase in 
dollar value of its mineral products was due 
to gold, the country's coal industry was a 
major contributor also with a 3196 increase 
in total sales value including a 35% in- 
crease in export sales. 

The Republic's construction industry had 
a banner year with major projects at the 
South African Coal, Oil and Gas Corp. Ltd. 
(Sasol) plants, the Drakensburg diversion 
dam and irrigation scheme, the Koeberg 
power station near Cape Town, and a multi- 
tude of new mine plant or mine expansion 
projects. The new township in the near- 
desert country near the new Black Moun- 
tain Mine operated by Gold Fields of South 
Africa Ltd. (GFSA) in northwestern Cape 
Province was one example. The Govern- 
ment continued to control some of the 
mining industry through the Industrial De- 
velopment Corp. of South Africa Ltd. (IDC), 
which indirectly controlled such companies 
as the South African Iron and Steel Indus- 
trial Corp. Ltd. SCOR), Phosphate Devel- 


opment Corp. Ltd. (Foskor), and the Alluvi- 
al Diamond Diggings of Alexander Bay, 
near the mouth of the Orange River. Sasol's 
operations included the company's original 
pilot plant, Sasol I, and its captive 6-million- 
ton-per-year Sigma Colliery at Sasolburg in 
the Orange Free State, the almost complet- 
ed, partly commissioned Sasol II plant, and 
its mirror image Sasol III, under construc- 
tion near the new Bosjesspruit Colliery at 
Secunda in southern Transvaal Province. 
Bosjesspruit also produced 6 million tons of 
coal in 1980 and was scheduled for 14 
million tons in 1982 and 30 million tons in 
1985, when Sasol III was to reach full 
capacity. A substantial portion of the capi- 
tal for Sasol II and III was raised by public 
sale of stock in the enterprise. 

In June 1980, the minimum starting wage 
for unskilled mine employees was increased 
by 14.8%. This was in addition to an “aver- 
age minimum living level for an urban 
family of five" that has been established 
from time to time by the University of 
South Africa as a measure of the amount 
and quality of the housing, food, clothing, 
medicine, and social services provided free 
to employees. Throughout the mining in- 


dustry, the total amount of wages paid to 


the employees in 1980 was more than 20% 
higher than that of 1979. 

In May 1980, the chairman of the Urani- 
um Enrichment Corp. of South Africa Ltd. 
(UCOR) was also appointed as chairman of 
a Committee of Inquiry into the Restructur- 
ing of Nuclear Activities in the Republic of 
South Africa. The committee was newly 
created by the Cabinet to monitor nuclear 
activities carried out with state funds and to 
recommend steps to ensure that the state’s 
activities in this field were efficient. 
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PRODUCTION AND TRADE 


In 1980, the Republic of South Africa 
produced and exported more chromite, gem 


/\diamonds, gold, platinum, and vanadium 


than any other country in the world and 
was one of its three top producers or export- 
ers of antimony, asbestos, coal, industrial 
diamond, fluorspar, manganese, uranium, 
and vermiculite. Details of its 1980 mineral 
production are listed in table 1. 

The manufacturing industries of the 
United States, Japan, and Western Europe 
continued to be highly dependent on many 
of the country’s mineral commodities, and 
certain East European countries were also 
customers in 1980. With the changed Gov- 
ernment in Iran, the Republic lost its trade 
ties with the Middle East but was able to 
find sources for decreasing amounts of 
crude oil elsewhere. Both the demand and 


the prices for many industrial commodities 
remained stable or weakened only slightly 
during most of the year, with coal prices 
showing increases for both domestic and 


and 1980. There was a 12% increase in the 
average price of diamonds by De Beers 
Central Selling Organization in February 
1980 and a 1% increase in total sales value 
in terms of local currency. Major mineral 
imports continued to include crude oil and 
alumina. Details of exports from the Repub- 
lic of South Africa are shown in table 2, and 
its imports are listed in table 3. Table 4 
shows comparisons of the values of commod- 
ities exported and sold locally for the period 
1978-80. 


Table 1.—Republic of South Africa: Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980 
METALS 
Aluminum metalalll!l. ~~ 222- 78,400 78,000 81,100 86,300 86,600 
Antimony concentrate: 
Gross weig E JJ ĩðLß PES 18,341 20,053 16,395 20,086 22,378 
Metal content 10,698 11,535 9,094 13,859 15,440 
Beryl Concentrdlo (1195-1296 Beo) 3 3 4 1 3) 
Chromite, gross weight: 
More than 48% Cr30s.. - thousand tons 25 53 33 33 20 
44%-48% Cr205 -------------- do— 1.312 1, 607 1.524 1. 633 1,989 
Less than 44% CraO3 ___________ do— 1.072 1,399 1,588 1,631 1,405 
rr ttn, cene do 2,409 3,059 3,145 3,297 3,414 
F concentrate kilograms_ _ as Eee 143 165 1,912 
‘Mine output, metal content 196,880 208,287 205,745 190,591 200,683 
etal: 
, 168,000 188,400 191,400 178,000 180,819 
Refine 8 95, 600 145, 900 149, 100 150,757 140,887 
Gold, primar thousand troy ounces. _ 22,936 22,502 22,649 22,617 21,669 
Iron and steel: 
Iron ore and concentrate: 
Gross weight thousand tons 15,663 26,481 24,206 31,565 26,312 
Iron content do— 9,789 16,948 15,492 20,202 16,840 
etal: 
Pig Tf eec e tem do____ 5,795 6,114 5,910 7,031 7,515 
Ferroalloys, blast furnace and electric 
furnace: 
Ferrochromium® ________ do... 350 F350 r660 r780 800 
Ferromanganese TC do... 350 1310 1330 1560 520 
Ferrosilicon ?:: do ... rgo 775 175 1149 162 
Ferrosilicomanganese* BeBe do... 121 122 22 145 70 
Ferrosilicochrome® _ _ _ _ _ _ _ do____ 22 123 123 128 38 
Ferrovanadium® ________ do... (2) (2) (2) 3) (?) 
Total... See do_ ___ 823 1780 11,110 1.558 1.577 
Crude steel: 
Ingots ays ie e's do____ 6,926 7,175 7,735 8,667 8,863 
Castings _.___________ do_ ___ 23 201 167 201 205 
» A do- 7,156 1,376 7,902 8,868 9,068 


See footnotes at end of table. 
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Table 1.—Republic of South Africa: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Semimanufactures: 
For immediate sale thousand tons 250 538 152 *550 *550 
Hot-rolled products |... do— 14,694 4,844 5,634 r eg, 500 e6, 600 
Iron casting do- 1441 11,351 1,382 433 480 
Steel castings and forgings do- 142 133 134 148 e140 
icu] Total... pde eei do 15,527 6,866 7,302 7,631 7,770 
Mine output, metal content mee T PN za 86,059 
Seile ee 22,000 24,000 23,600 23,300 35,400 
ese ore and concentrate, gross weight: 
etallurgical: 
Over 48% Mn thousand tons. . 270 263 262 296 290 
45%-48% Mn nnn do... 1,517 1,198 1,131 998 942 
40%-45% Win do... 209 511 430 763 997 
30%-40% Min do- 3,358 2, 839 2, 357 2, 897 3,099 
CVVT do... 5,354 4,877 4,180 4,954 5,328 
Chemical 
Over 65% Mo do- 3 (2) AM 3) 2) 
3596-6590 Mo ----------- do... 95 171 118 153 166 
Less than 35% MnO4 ...----- oce e =o 19 76 201 
Total 22 ee et do... 98 171 137 229 367 
| En ccu do. 5,452 5,048 4,317 5,183 5,695 
Manganiferous i iron ore (15%-30% Mn, 20%-35% 
A EENE E A ee ee A E 8 50,964 242,155 95,699 --" ae 
Nickel: 
Mine output, metal content |... 127,000 722,760 28,700 30,290 25,700 
Metal, electrolytic. - - - - - - -- „ 122,371 721,955 22,500 8,040 18,100 


Platinum-group metals, metal content of concen- 
trate, matte, and refinery products? ? 


T thousand troy ounces. _ 2,700 2,870 2,860 3,017 3,100 
ver: 
Mine output, metal content. do- 2,825 8,135 3,110 3,240 5,500 
„ JJ7äõüͤĩöĩ do- 2,821 3,130 3,104 3,236 3,125 
Concentrate: 
Gross weiggnt „ 15,625 6,139 6,120 5,706 *6,160 
Metal content 2,799 2,864 2,886 2,697 2,913 
Metal, primary. - - - - --- -----------—- 683 582 637 819 1,100 
Titanium: 
Rutile concentrate TEE 14,500 18,100 41,740 €48,000 
Slag coeca ĩͤ 8 oe aa 90,700 286,700 344, 000 
Uranium oxide (UsOg) ) 3,254 3,962 4,672 5, 637 7,295 
anadium: 
Vanadiferous slag, gross weight. €50,000 53,969 54,381 55,000 €60,000 
V content: 
Of vanadiferous slag? gg 7,000 7,556 7,600 8,400 10,000 
Of V3Os and vanadate products? ______ 2,875 3,682 3,650 3,900 5,000 
" Total See oe aoe eee 9,875 11,238 *11,250 €12,300 €15,000 
inc: 
Concentrate: 
Gross weight ____________--__-- 149,922 139,262 130,318 107,646 158,137 
Metal content 74,961 69,631 65,159 53,823 79,068 
Metal, smelter ____________________ 66,200 76,000 79,100 75,400 81,400 
Zirconium concentrate (baddeleyite 11.252 16, 825 €36,000 €82,000 *80,000 
NONMETALS 
Asbestos: 
Ah nor net AA 78,898 66,983 40,526 39,058 51,646 
Anthophyllite -------------------- 1,506 550 MM m EN 
Chrvsotile mc ee 111,025 111,575 79,511 91,828 106,940 
Crocidolite _________________~-_-_ 178,411 201,056 137,288 118,301 118,148 
3 Wo 2) ur o oce te ME 8 309. 840 380,164 251,325 ` 249,187 216,134 
Bürità. 1n: m : 8 1,91 15 2,500 2,355 2,494 2,635 
Cement, hydraulic thousand tons 7 049 6,573 6,824 6,900 7,200 


See footnotes at end of table. 
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Table 1.—Republic of South Africa: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980 
NONMETALS —Continued 
Cla 
Attapulg ite a 2,773 *3,000 EUM 
Bentonit 39, 602 37,221 34,519 46,894 49,815 
Fire ClAY —— oe ĩð2z e iuc 207, 195 167,835 223,413 310 670 154,967 
Flint clay -— .—— ----------------- 88 190, 731 193,229 167,285 180,07 0 *160,000 
Fuller’s earth. 222 2222-22 -2- God ek 258 919 720 
Kaolii-—— ⁵«˙” ⁵ ] ˙ f 8 59,733 88,619 122,024 148,740 107,563 
Montmorillonite - - - - -- —-- -------—-——— EET per 1,299 1,267 1,115 
Corundum, natura 142 138 18 14 
Diamond: 
Gem thousand carats — 72,858 73,099 3,078 73,539 3,403 
Industrial“. do 14,165 14,544 4,649 14,845 5,119 
F! 90 7,023 7,643 7,727 8,384 8,522 
Distomité -— 2l ͤ y 619 666 930 1 059 584 
p ß 46,138 51,230 52,545 47 416 52,241 
Fluorspar: 
Acid- grado 210,874 234,649 297,591 387,305 448, 783 
Ceramic grade -- -------------- ---- 39,502 65,660 14,907 8,477 29,823 
Metallurgical- grade 40,342 50, 370 80, 778 55, 330 64, 112 
Toal o4 on 290,718 850,679 898,276 451,112 522,118 
Gem stones, semiprecious: 
Emerald crystals... kilograms.. — 1,494 2,076 1,047 1,781 432 
Tiger s-eyſeeee do... 206,210 339,557 346,102 212,947 163,157 
ee ee eee 530 911 583 394 
ypsum, crulee8 é 482,375 439, 388,734 377,467 452,490 
Kyanite-related materials: 
Andalusite -—---—----------------—- 77, 464 113,076 112,040 134,177 196,516 
Sillimanite _-—------------------- 25,1833 15,455 9,540 19,574 16,194 
Lune". o ones e e eti thousand tons 1,387 1,504 1,875 1,721 
Magnesite, erido- - onus c S 62,858 49,219 87,407 65,336 59,975 
ica: 
Ss lllo kilograms_ . 220 45 74 64 252 
Waste- ———— eee e E 2,380 3,142 2,542 3,617 5,046 
Nitrogen: N content of ammonia thousand tons 470 508 563 549 
Phosphate rock, gross weighgnt do- 1,781 2,403 2,699 8,221 3,185 
eee mineral, natural: 
NEUE A ie Oa a ee INT ee ee 1,288 1,561 1,244 1,244 710 
Cue C1117 v ̃ͤ . RON 943 917 
Umbér e ne ee se dLcutrton 368 PEN s RUM EM 
Total -ecuun rane 8 2,411 2,170 2,187 2,161 1,370 
Pyrite, gross weight - -- - --------------- 735,110 829,509 765,130 910,723 556,658 


Quartz, quartzite, glass sand (silica) 


thousand tons 1 1,017 1,018 1,8376 1,617 
Jã00G00fſB0ÿhw 223,662 489,925 538,735 567,270 
lee a eds 5,979 4,340 434 : 5,430 
Stone, n.e.s.: 
Dimension: 
Granite:5 
Sawn slabs __ ~~~ ~~ 32,316 24,084 9,341 *20,000 *20,000 
Rough blocks 263,367 388,719 203,983 *168,000 *160,000 
z . 16,220 8,528 2,869 *2,000 2,000 
Crushed and broken: 
Limes tone thousand tons 18,789 13,076 14,112 17,406 *20,000 
Sh alle occ. 869 261 376 425 604 
Sulfur: 
5 content of pyr ite do— 294 332 219 319 195 
yprodu 
Of metallurgy. - ----------- do— 91 105 *100 *100 *100 
Of petroleum 8 27 28 25 25 25 
fe ah iad a do____ 412 465 344 444 820 
Tu is related materials: 
MCA en NER Re 886 7,039 8,095 7,487 9,451 9,466 
Purophyilite (wonderstone) ____________ 5,784 5,109 5,159 5,795 4,900 
Vermiculite 222,077 165, 419 209, ,093 191, 578 185,699 
n AND RELATED 
Carbon black 43, 100 45,000 40, 000 45, 000 45,000 


See footnotes at end of table. 
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Table 1.—Republic of South Africa: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980" 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 

Anthracite ___________ thousand tons 2,459 2,559 2,150 3,3 3,895 
Bituminous_________________ do- 74, 600 82,852 88,208 100,459 111,225 
885 Tel do- 77,059 85,411 90, 358 103,768 115,120 

e: . 
Coke oven and beehive .. _ do- 4,608 5,201 4,869 4,951 5,877 

ashouse, low- and medium-temperature 
do- 110 e110 110 110 94 
Petroleum refinery products: 

Gasoline thousand 42-gallon barrels. — 29,183 80,083 80,090 80,660 NA 
Jet fun do_ ___— 2,196 2,349 2,440 2,555 NA 
Kerosine. ——--------------— do- 3,132 388 383 3,285 NA 
Distillate fuel oil do— 81,279 81,918 82,973 33,580 NA 
Residual fuel oi] . ... do- 027 22, 036 22,178 22,630 NA 
oe JJ Pee eats chet do_ ___ ,228 2,262 2,240 2,555 NA 
LM DNE ONERE FEE en do- 8,581 8,607 7,372 6,205 NA 
Refinery fuel and losses do... 5,561 5,624 5,700 4,015 NA 
„ c ee c do- 104,787 106,217 106,326 105,485 110,000 


iTable includes data available through Sept. 21, 1981. 


Wess than 1/2 unit. 


TRevised. NA Not available. 


Includes osmiridium from gold ores, estimated at 2,500 troy ounces per year. 


es. 
Domestic sales plus exports. Production not reported. 


Table 2.—Republic of South Africa: Apparent exports of mineral commodities! 


(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodity 1978 1979 : 8 
ee Other (principal) 
METALS 
Aluminum 
Bauxite_ ——— US 127 TON Netherlands 100; France 27. 
Oxides and CC 240 106 — All to Sweden. 
Metal including alloys 
De eee 182 60 Japan 49; United Kingdom 
Unwrough t 25,822 29,557 828 sapan i 12, Aes wiles 6, 624; Republic 
0 
Semimanufactures 274 2,527 215 ss woh 761; Republic of Korea 755; 
Antimony concentrate |... 23,173 211,379 1,132 France 785 apes 536. 
Beryllium ore and concentrate 34 34 
mium: 
Chromite thousand tons 21,423 21,269 305 Ja ej] 9 Germany 264; 
ce 106. 
eo and hydroxidees 1 1 — All to United Kingdom. 
Oxides and hydroxides 6 4 West Germany 2; Spain 2. 
Metal including alloys, all forma — 759 7 Japan 749 
Columbium and tantalum, tantalite 
concentrate kilograms_ _ 2250 24,414 889 NA. 
cobre. 
and concentrate 48,837 72,001 _. All to West Germany. 
Aem j3Jjͤͤ 8 a" 214 om Do. 
Sulfáté z he onec 597 842 — All to Canada. 
Metal i including alloys: 
SCIBD. ate n ELE. 1,498 1,088 36 United Kingdom 870; West Germany 
211; Taiwan 119. 
Unwrought - ------------ 235,553 181,601 2,508 NA. 
Semimanufactures |... - 2,958 : 5,418 NA. 
Iron and steel: 
Ore and concentrate 
thousand tons 14,828 17,079 107 nd 1,197; West Germany 4,431; 
om 1, 
Pyrite, roasted _——------------ E 337 — All to Belgium-Luxembourg. 


See footnotes at end of table. 
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Table 2.—Republic of South Africa: Apparent exports of mineral commodities’ 
—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Iron and steel —Continued 


Pig iron, cast iron, powder, shot 
Ferroalloys: 
Ferrochromium mm 
Ferromangan ese 
Ferrosilicon nn _ 


Ferrosilicomanganese 
Ferrosilicochrome — _ — — — — — 


Unspecified 


Semimanufactures: 
Bars, rods, angles, shapes, 
sections 


Tubes, pipes, fittings - - ---— 


Castings and forgings, rough 
Lead: 
Ore and concentrate 
Oxides and hydroxides 


Metal including alloys: 
SOAD e her e Mee wus 


Unwrought_ -—----------- 


Semimanufactures 


Ore and concentrate 
N thousand tons 


Oxides and hydroxidesꝛ 
Metal including alloys, all forms 


Molybdenum ore and concentrate 
Nickel: 
Ore and concentrate 
Matte and s 


)))) AA c 
Unwrou ght 


Semimanufactures 
Platinum group metals including alloys, 

unwrought and partly wrought 
value, thousands 


Silver: 
Ore and concentrate do__ 
Silver-bearing residues? _ do- 


See footnotes at end of table. 


1978 


18,776 


216 
144 
2,532 
128 
17,434 


30,038 
3,947 


510 
25,321 
503 


$462,299 


1979 


3,296 
102,208 


599,308 
444,989 
21,556 


33,399 
33,983 


105,145 


1,244,380 
173,193 


500,350 
484,411 
822 


283 
15,802 
12,241 


248 
206 
56 


249 
23,122 
185 
318 

17 
3,055 
69 
19,282 
6 


41,432 
3,910 


1,092 
26,591 
1,058 


United 
States 


12 
37,899 


3,804 
711 


$792,737 $558,228 


"Cana 


Destinations, 1979 
Other (principal) 


Italy 2,064; Tuwe Kingdom 495; 
otherlands 317 
n Lanka 8,942; West 


Ja 202,159; West Germany 
25,998; Italy 38,993; France 31,836. 
Italy 45,238; United Kingdom 31,717; 
Canada ,832. 


Ja 19, 549; West Germany 1,801; 
weden 1,012. 

West Mri Wes ,295; Italy 8,104. 

Ja 22 o est Germany 5, 166; 


Canada 39,606; United Kingdom 
34,493; Australia 19,594. 


Italy 38,523; United Kingdom 35,702; 
Republic of Korea 25,486. 


Hong, Kon A 417; 161. Kingdom 


415; 
Hong Ko 5.508; West Germany 

Eu nada d 35,125. 
Greece 184; Hong Kong 


Malawi 281. 

Portugal 2,392; Sri Lanka 2,017; Hong 
Kong 2,015. 

Hong 5,960; Malawi 3,681; 
United d Kingdom 2,218. 

Canada 169; nited Kingdom 52. 

West Germany 116; France 90. 


Canada 27; Australia 15; United 
Kingdom 12. 


"an Germany 150; United Kingdom 


Italy 16,644; Republic of Korea 641; 
Portugal 387. 

Taiwan 111; 10 Kong 61: United 
Kingdom 10 


Brazil 36; West 5 18. 
All to New Zealand. 


5 660; ir i 506; West 


Portugal 1 18; 99315 18: United 

dom 18. 

7,311; Netherlands 2,916; 
Norway 967; Italv 957. 

All to West Germany. 


pain 9; West Germany 5. 
orway 3,494; Italy 257; France 43. 


ony 8555 United Kingdom 117; 
ta 
West e 7,066; Italy 3,527; 


Netherlands 2, 946. 
Brazil 77; Italy 46; Portugal 31. 


92789642 $174, od 88291. Kingdom 
y 


All to Israel. 
All to Spain. 
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Table 2.—Republic of South Africa: Apparent exports of mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Silver —Continued 


Waste and sweepings? 
value, thousands 


Metal including alloys, unwrought 
and partly wrought ~- — —— Oates 


Semimanufactures 
Titanium: 
Ore and concentrate 


VIDT oie a . ee 


Zinc: 
Ore and concentrate 
Oxides and peroxides __________ 
Metal includi 

Scra 


Other: 
Ores and concentrate s 


Ash and residue containing nonfer- 
rous metals 


Metals: 
Metalloid 


Base metals including alloys, all 
fert ee m 


NONMETALS 


Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, 


Barite and wither ite 
Boron materials: Crude natural borates _ 


Cla: € clay products: 


Products: 
Refractory including nonclay 
brick 2-2 5. s et 


Diamond: 
Gem, not set or iubes. 
value, thousands 


See footnotes at end of table. 


1978 


$796 
$12,267 
5,684 


368 
216 


8,160 
10 
15,719 


26,004 


36,193 
1,618 


16,289 


10,322 


23 
$13,372 


47 
281,231 


42,120 


2722 
2988 
291,856 


2,704 
292 


$785,633 


1979 United 
States 


$1,268 $476 


$26,772 $39 
3,127 31 
114 c 
1,108 253 
37 ss 
42,845 9,815 
27,144 21,144 
892 54 
155 155 
80 3 
237,367 a2 
38 nee 
17 io 
33 "e 
98 46 
48,108 6, 588 
10,905 38 
70,784 10, 790 
9,941 7, 610 
17,442 1,520 
17,434 5,845 
4,570 4.092 
$14,678 89, 744 
138 "o 
389,470 16,538 
25 TR 
24 ee 
19,457 206 
21,067 sE 
21,263 Za 
2108,316 E 
3,717 = 
2,077 16 


$981,453 $708,843 


Destinations, 1979 
Other (principal) 


Italy $280; West Germany $271; 
Belgium-Luxembourg $137. 


United Kingdom $19,688; Ital 
$5,200; West Germany 81.509 


West Germany 1,703; United King - 
dom 917; Netherlands 828. 


Malawi 110. 

Belgium-Luxembourg 379; France 
860; Netherlands 71. 

All to Sri Lanka. 


Belgium-Luxembourg 21,764; West 
Germany 6,436. 


Reunion 178; Taiwan 153. 


West Germany 35; Sweden 24; 
Austria 17. 


West Germany 29,672. 
All to Sri Lanka. 


Portugal 52. 
Japan 15,723; West Germany 10,970; 
pain 7,406. 


Switzerland 3,648; Australia 2,711; 
Canada 1,927. 


France 23,014; Italy 18,255; Austria 
9,870 


Canada 998; Belgium-Luxembourg 
732; France 333. 


West Germany 5,215; Australia 4,665; 
Netherlands 3,247. 


West Germany 3,088; Ja 2,965; 
United Kingdom 2.600. 


Taiwan 420; Australia 58. 
France perd West Germany $799; 


Sweden i 
Australia 99; Malawi 31. 
“apon 104,095; 5 of Korea; 
0,133; Italy 38,935; West Germany 
All to Netherlands. 


All to France. 
Reunion 14,348; Malawi 4,775. 


nar 1,963; Belgium-Luxembourg 

612; United Kingdom 569. 

si ry loser acre 1,284; Malawi 
330; Seychelles 180. 


Belgium-Luxembourg $163,318; Hong 
Kong 873,618. 


2 
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Table 2.—Republic of South Africa: Apparent exports of mineral commodities! 
—Continued 
(Metric tons unless otherwise specified) 
Destinations, 1979 
Commodit 1978 1979 : 
N Dated Other (principal) 
NONMETALS —Continued 
Diamond —Continued 
Industrial value, thousands $49,656 $68,610 $50,918 West N $6,824; Japan $5,406; 
Spain $1,641. 
Feldspar and fluorspar: 
Feldspa!h ---------- 22,712 23,266 NA NA. 
Fluorpaoaͤo huhu 2384 387 2471,498 NA NA. 
OU rut eee 387,099 474,764 221,066 serena „509; West Germany 55,287; 
25,411. 
Fertilize 5 materials 
e: 
Ni NOUS 2 cur 443 15 — All to Italy. 
Phosphaticac ------ MN 65,511 Sa Venezuela. 65, 260. 
act : 
Nitrogenouuns 29,086 71,072 _. Malawi 38,629; Sri Lanka 30,900. 
osphatic.__._.______-- 7,218 18,811 -- Malawi 11 11,828; W West Germany 6,536. 
Potassi qc 200 1,929 __ All to Malawi 
Other including mixed 596 6,526 -- All to Sri Lanka. 
Graphite, natura 842 359 UN United T am 181; Taiwan 106; 
France 72. 
Oypsum onc EIL dace ids 33,654 23,237 NA NA. 
Kyanite and related materials 254, 457 269,810 — West Germany 16,872; Japan 13,040. 
-——"—————Á———— —Ü 325,215 277,071 NA NA. 
Magne site 501 13 Canada 8; New Zealand 5. 
Mica, as including splittings and 
waste uou AAA 3,049 2,414 ct ane Kingdom 1,460; West 
rmany 444 
Pigments, mineral: Processed iron oxides 2736 2696 NA A. 
Precious and semiprecious stones except 
diamon 
Natura value, thousands_ _ $8,295 $29,424 $4,579 Switzerland $17,707; West Germany 
$2,526; Spain $1,788. 
Synthetic do... $58 $48 Ex Germany $32; Philippines $10. 
Pyrite, unroasted (sulfur content) — _ — 217 236 22,463 NA NA. 
DS EP 8 238.260 253,612 — Malawi 10,199; Seychelles 233. 
eom and potassium compounds, n.e.s.: 
Caustic soda — - - - - - -- -- --- 12 102 -- Sri Lanka 99. 
Caustic potash _—------------ ahs 21 -- Sudan 11; Spain 10. 
AND c or i Lr NA 1,949 ae All to Israel. 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 2198,518 2191,580 3, 491 5 75, 704; France 72,284; Italy 
Workecdlccd 26,705 210,172 -. United Kingdom 1,216; Belgium- 
Luxembo urg 960. 
Gravel and crushed rock... 1,767 1,225 280 United Kingdom 734; Italy 211. 
Limestone except dimension 319, 078 311,681 NA NA. 
uere and quartzite_ - -- ----———- 31 321 21,540 NA NA. 
© Silica ----------------- 2685 23757 NA NA. 
GG ⁰ʒvß A 37,257 32,353 102 Netherlands 28,162; Belgium- 
Luxembourg 3 308. 
Sulfur, elemental, colloidal... — 5 861 -- All to Malawi. 
Talc and related materials: Pyrophyllite 
(wonderstone) --------------- 36, 36,353 NA NA. 
Vermiculite 2186, 665 3171,991 NA .NA. 
Other: Slag, dross, and similar waste, not 
metal- or as ME OPDEM 36,904 71,244 ia France 26,056; Japan 23,416; United 
Kingdom 21,772. 
MINERALECEIS AND RELATED 
Carbon blackcknnnn 2,643 2,329 — United Kingdom 2,185. 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 215,389 323,341 999 France 8,117; Italy 2,825; Japan 2,265. 
Briquets of anthracite and bituminous 
COR ain pe ey Fee AUR 106,515 ES AE of Korea 105,465. 
Lignite including briquets |... nes 25,591 2 to West Germany. 
Peat including briquets and litter 29 15 15 l 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrel 972 840 z Australia 397; Malawi 351; New 


See footnotes at end of table. 


Zealand 92. 
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Table 2.—Republic of South Africa: Apparent exports of mineral commodities! 
— Continued 


(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodi 1978 1979 ; 
E ee Other (principal) 

MINERAL FUELS AND RELATED 

MATERIALS —Continued 

Petroleum refinery products —Continued 
Kerosine 
thousand 42-gallon barrels. — 103 147 ice Malawi 123; New Zealand 24. 

Distillate fuel olli do. 506 503 -- Malawi 502. 
Residual fuel oil _._____ _ do— 1.501 253 -— Austalia 187; Italy 43; Malawi 22. 
Lubrican ts 0 —— 80 55 MP» Malawi 44; Reunion 7. 

er: 

Liquefied petroleum gas do- 10 373 333 Reunion 37. 

Mineral jelly and wax do 264 245 79 Malawi 60; West Germany 50. 

Petroleum co ke do- 6 1 — Mainly to Netherlands. 

Bitumen and other residues 

do- 39 61 -- Reunion 60. 
Bituminous mixtures do am 1 _. Mainly to Seychelles. 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 6,851 5,926 10 United Kingdom 4,018; Brazil 1,753. 
NA Not available. 


1Because official South African trade statistics provide data only on the value of total exports of each commodi 


class 


(with no data on destinations) and not on quantity of material exported, this table has been compiled from a vare of 
sources including the quarter y publication “Minerals” issued by the Department of Mines (issues for 1978 and 1979) as 


well as official trade returns 
compiled from a variety of sources with specifics on 


trading partner countries. Data from the “Minerals” is footnoted; other figures are 
destination obtained from the import statistics of the countries listed. 


3Source: “Minerals” quarterly of the South African Department of Mines. Figures represent shipments by producers 


for export and not exports. 
3May include platinum-group metals. 


Table 3.—Republic of South Africa: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 
Aluminum: 
Bauxite. . 18,199 
Oxides and hydroxides |... 184,956 
Metal including alloys: 
7 ³˙ E E ee EA 518 
Unwrou ght 614 
Semimanufactures 7, 355 
Arsenic: 
Trioxide, pentoxide, acid -------— r59 
Metal including alloys, all forms 17 
Chromium: 
Chromite. - -—--------------- 1,348 
Oxides and hydroxides ........- 819 
Cobalt: 
Oxides and hydroxides 8 
Metal including alloys, all forms 189 
Copper: 
Gre and sis dle 5 value $83 
including : 
Scrap ---—- d 111. 210 
Unwrou ght 71,078 
Semimanufacturees 71,910 
Gold: 
Waste and er hi ache ee value $18,417 
Metal, including , unwrought 


and partly wrought — troy ounces. — 2,151 


See footnotes at end of table. 


1979 


United 
States 


Sources, 1979 
Other (principal) 


Australia 18,799; Denmark 4,791. 


Australia 164,245; Ja 9,431; 
United Kingdom 3,384. 

West Germany 119; Australia 48; 

U Kin 8198, West German 
ni om 198; 
99; Netherlands 39. d 

West Germany 2,730; Japan 626; 
United Kingdom 449. 

NA. 

All from Sweden. 

Australia 30; Brazil 30; Spain 25. 

West Germany 248; USS.R. 58; 
United Kingdom 50. 

Australia 1; Belgium 1. 

Belgium 28; Canada 10; United 
ened om 6. 

NA. 

NA. 

vate Kingdom 134; Netherlands 

West Germany 1,040; United King- 
dom 468; Japan 196. 

NA. 

West Germany 446; Switzerland 89. 
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Table 3.—Republic of South Africa: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel: 
Ore and concentrate 
Metal: 
oc eC v 
Pig iron, ferroalloys, similar 
materi PPP 


Semimanufactures: 
Bars, rods, angles, shapes, 
secti 


Universals, plates, sheets 
Hoop and stris 


Tubes, pipes, fittings |... 
Castings and forgings, rough 


Lead: 
OXIdes co A 
Metal including alloys: 
SCPüDiou AAA 


Unwroughnt _ 
Semimanufactures |... 


Magnesium metal including alloys, all 
forms Luc ee es ed 


Manganese: 
Ore and concentrate 
Oxides on 
Mercur 76-pound flasks_ _ 


eee metal including alloys, all 
ORNS eu Le LAT 
Nickel metal including alloys, all forms 
Platinum-group metals including alloys, 
unwrought and partly wrought 
troy ounces. . 


Silicon, elemental ______________ 
Silver: 
Waste and sweepings? _ _ _ _ — value 


die including alloys, unwrought 


and partly wrought 
troy ounces. _ 


Tin metal including alloys: 


Semimanufactures 
Titanium: 

Ore and concentrate 

G%%%%§ö;öè] xk 8 


Tungsten: 
Ore and concentrate 
Metal including alloys, all form 
Zinc: 
Ore and concentrate 
Oxides and peroxides __________ 


MU including alloys: 
Unerought- . kilograms. . 
Semimanufactures — 
55 ore and concentrate 
er: 
Ores and concentrates: 
Of molybdenum, tantalum, 
vanadium ____________ _ 


See footnotes at end of table. 


1978 


NA 
16,769 


7,774 
10, 085 


717,023 
150, 767 
10,371 
1,067 
20,120 
*36,604 
1505 


19 
29,699 
5,662 
30 
566 
3,339 


3,739 
2,086 


17 
4,204 


21,552 
78 


$429,564 


968,367 
380 
450 

12 

24 
504 
508 
142 
4,196 
493 
167 
11,400 
21 

91 


446 
467 


1979 


79 
1,910 


38,456 
5,839 


23,129 


39,436 
10,094 


1,049 
20,187 


43,804 
437 


25 
31.517 
3,365 
32 

919 
2,984 


3,486 
1,532 


32 
1,729 


21,653 
111 


$618,710 


145,822 
611 

386 

9 

14 

356 


333 
201 


360 


United 
States 


266 


NA 


NA 


Sources, 1979 
Other (principal) 
NA. 
Greece 549. 


Sweden 2,487; Brazil 792; France 502. 
West Germany 697; United Kingdom 
377; Austria 158. 


United Kingdom 6,471; mace Ger- 
many 1,867; Japan 1, 
Japan 15, 052; West a E 11,364. 
“West 3,389; United Kingdom 1 777, 
est Germany 1.737. 


Belgium 2 2,575; Italy 1,460; France 
Ja 23,602; West Germany 3,993; 
nited Kingdom 3,260 
West Germany 96; Belgium 29; 
Austria 28. 
NA. 
United Kingdom 598; Sri Lanka 481; 
Australia 467. 
Belgium 400; Sri Lanka 91; United 
ingdom 69. 
United Kingdom 18. 
France 188. 
razil 2,660; United 


om 191. 
Be ium 3,152; ca 0. 
Ne erlands 47 0; West Germany 249; 
Canada 220. 


Brazil 11: United Kingdom 7. 
Japan 452; West Germany 118. 


West German 595 185: United 


Kingdom 7. 
Fr ance 95; United Kingdom 11. 


ery vr E West Germany 
$271,630. 


United Kingdom 258,937; West Ger- 
many 219,391; Australia 176,163. 


NA. 

United Kingdom 16; West Germany 
15; Switzerland 10. 

West Germany 5; United Kingdom 1. 

NA. 

iro Germany 168; United Kingdom 

Australia 30; Brazil 30; Spain 25. 

Ireland 55; Portugal 30; Sweden 30. 

NA. 

West Germany 220; United Kingdom 
87; Belgium 40. 

Israel 137. 

NA 


West Germany 9. 
NA. 


Canada 26. 
NA. 
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Table 3.—Republic of South Africa: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Other —Continued 


Ash and residue containing nonfer- 
rous metals 


Pyrophoric alloys __________ 
Hane metals including alloys, all 


ze aa 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, 


e se ͤ ZK ee ee 
Dust and powder of precious and semi- 
precious stones value 
Grinding and polishing wheels and 
»§ͤ;»— eee 


— ew — — amw a aa ao aw — aw ae — — 


Boron materials: 
Crude natural borates 


Clays and clay products: 
Crude clayhah gs 


ucts: 
1 including nonclay 
DOR ˙à—A—A eh 


Nonrefractory // 
Cryolite and chiolite - 


ond: 
Gem, not set or strung- .. carats _ 


Diatomite and other infusorial earth _ _ — 


Feldspar and fluorspar |... 
Fertilizer materials: 


Other including mixed 
Manufactured: 


Ammonia ---—-------------- 
Graphite, natural 
me and plasterrnr 


. TD MEE 


See footnotes at end of table. 


1978 


559 
$257,990 
350 
15,151 
1,222 
1760 
59,549 
4,781 


24,386 


131,455 


12,054 
152 


73,500 
763, 000 
7,728 
40 


1979 


5,652 
911 


192 
$305,818 
898 
18,203 
19,168 
2,298 
548 

55 
91,053 
4,851 


33,706 


27,768 


5,319 
111 


107,000 
1,691,000 
5,900 

89 


United 
States 


22,309 


1,585 
NA 


1,000 
63,000 
5,981 
NA 


Sources, 1979 
Other (principal) 


West Germany 719; Switzerland 529; 
Australia 351. 

United 3 359; Belgium 93; 
West Germany 77. 


many from United Kingdom. 
Japan 2; Netherlands 1. 


Canada 23; United Kingdom 19; 
Brazil 13. 
West Germany 2. 


United Kingdom 282; West Germany 
24; Netherlands 22. 


Greece 11; West Germany 4. 
United Kingdom $281,956. 
2 Germany 119; United Kingdom 


Canada 
spem 10 an, United Kingdom 824; 
West Germany 1 134. 


United Kingdom 980; Netherlands 
519; West Germany 1 

France 414; Argentina a 

Israel 48; West German 

Erma L 18, 148; West ‘Germany 2,029; 


8 15 317 1. Sersde 1 1 611; United 
Kingdom 577. 


United Kingdom 10,074. 


West Germany 10,478; Ireland 4,522; 
Austria 2,894. 

Mainly from Italy. 

Denmark 84; West Germany 27. 


E ium 38,500; United Kingdom 
,000; Switzerland 15,500. 
United Kingdom 944, 500; Ireland 


202,000. 
oo 75; West Germany 39. 


NA. 
Israel 14,175; Canada 13,264; West 
5 7,919. 


West Germany 25,868; France 1,978. 
Israel 72; United Kingdom 36. 
Israel 61 875; Canada 40,997; West 


N 8 ae Ü ited Kingd 

ether Uni om 
506; Belgium 216. 

USSR. 8,525; Venezuela 8,000. 

Norwa 194; Sri, Lanka 110. 

West gs 9,684; United King- 

dom 1,200; Spain 1, 039. 

nly from France. 


Greece 28,979; Italy 12,043; Japan 
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Table 3.—Republic of South Africa: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodity 1978 1979 : EE 
rives Other (principal) 
NONMETALS —Continued 
Grud luding spli d 567 685 NA NA 
e inc splittings and waste : 
bebo including agglomerated 
splittings -—- ------------- 44 65 21 United Kingdom 16; Belgium 14. 
Pigments, mineral: 
Natural, crude |.  ..........- 721 NA NA. 
Iron oxides, proceed 3,875 7,692 20 West German p^ 009; United 
Kingdom 
Precious and semiprecious stones except 
diamond: 
Natural value, thousands 13918 $1,178 $91 sar n $168; West Germany 
Manufactured do- - 131,592 31,744 374 . Ireland $178; Taiwan $54; 
Switzerland $50. 
Pyrite weight) 53 29 West Germany 30. 
Salt and brine s 5,142 23,418 NA Brazil 10,672; Australia 10,402. 
Sodium and potassium compounds, n.e.s 
ustic oda 12, 800 6,294 NA uu Kingdom 340; West Germany 
Caustic potash _------------- 72,016 1,814 NA France 1,044; Spain 496. 
Soda ask 149,295 176,007 85, 867 i sings om 54,664; Bulgaria 
Stone, sand and gravel: 
Dimension stone: 
Crude a and partly worked 615 535 NA Italy 358; Israel 68; Portugal 57. 
Worked unu um 669 608 NA Italy 393; Portugal 95. 
Dolomite, chier refractory grade a= 1 1 NA NA. 
Gravel and crushed rock 3,768 2,153 NA France 289; United Kingdom 83. 
Limestone except dimension 56 55 NA NA. 
and quartzite. . _ 34 669 NA NA. 
d exclu metal-bearing — — — — — 350 867 NA West Germany 149. 
ur: 
Elemental 
Colloidal . ...........-- 1,250 1,308 1,234 na Germany 42; United Kingdom 
Other than colloidal |... 638,411 811,780 79,048 Canada 700,427. 
Sulfuric acid, ol um 62,102 146,7 6,986 West Germany 49, poss A 
35,328; Brazil 28, 
Talc, steatite, soapstone. ~~ 71,746 1.819 246 Republic of K of Korea 790; Italy 273; 
orway 1 
Other: ; 
de ts Ue cu T3,887 6,647 22 N 5,904; Austria 426; Australia 
Slag, dross, and similar waste, not 
metal-bearing: 
het iron and steel manufacture 3,004 87 NA NA. 
JJJ;;ööͤö§Äö́⁵ 8 1,625 2,543 182 France 160; Taiwan 96; Italy 40. 
Oxides, hydroxides, peroxides: 
strontium. - - - - -------- _- 6 3 NA. 
Of magnesium 95 698 45 Israel 558; United Kingdom 77. 
Of barium mn 81 84 NA France 30: Spain 23; Italy 21. 
Iodine and fluorine 11 23 3 Japan 18. 
Building materials of asphalt, asbestos 
and fiber cements, and unfired 
non metals 1.040 1,057 279 Austria 368; Japan 125. 
MINERAL MATES AND RELATED 
ane and bitumen, natural 604 946 336 Belgium 129 
A oe Tae eae cats Se a 2,825 8,188 686 Canada 609; United Kingdom 602; 
France 
Coal, all es including briquets 198,593 175,887 NA West Germany 2,475. 
Coke and semicoke _ _-__....___ ~~ 4 8 NA NA. 
Hydrogen, helium, rare gases 23 39 31 West Germany ©. 
Peat including briquets and litter 316 342 NA eser 11 est Germany 98; 
Petroleum dris products: 
3 42 fall. on barrels. 6,718 9,300 — 3,480 United Kingdom 3,210; West 
Germany 1,987. 
Liquefied leum gas E caen 326 363 87 France 232. 
Mineral jelly and wa So 854 888,315 50,197 *) 129,009; West Germany 89,105. 
Pitch and ch cok 8 e 970 5, ; N 
Petroleum co-xce do... T228,461 811,588 221,060 ^ United Kingdom 90,523. 
Bitumen and other residue do- 73,171 1.594 1,111 NA. 
Bituminous mixtures do 78,049 2,211 962 


See footnotes at end of table. 


cw Kingdom 388; West Germany 


THE MINERAL INDUSTRY OF THE REPUBLIC OF SOUTH AFRICA 


871 


Table 3.—Republic of South Africa: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 


FUELS AND RELATED 
MATERIALS —Continued 


Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 


"Revised. NA Not available. 
May include platinum-group metals. 


1979 


United 
States 


NA 


NA. 


Sources, 1979 
Other (principal) 


Table 4.—Republic of South Africa: Value of domestic sales and exports of major mineral 


commodities 
(Thousand U.S. dollars) 


1978 


81,000 

9,269 
31,357 
72,398 


NA 
57,857 


319 


Domestic sales 

1979 1980 
NA NA 
11,601 13,534 
44,181 51,717 
123,328 193,877 
NA NA 
78,355 129, 391 
8, 307 7,211 
54,124 46,983 
11,265 14,949 
85,548 65,720 
10,958 26,112 
8,844 5,139 
NA NA 
47 250 
14,076 18,180 
6,492 8,872 
6,861 11,718 
257,814 280,000 
2,683 4,911 
7,994 10,916 
2,078 3,017 
2,559 284 
1,387 1,850 
2,655 4,048 
„456 106,112 
,209 43,531 
3,122 3,204 
221 384 
574 88,760 
10,044 29,897 
13,938 16,123 
14,878 21,362 
868 826 
1,107 2,008 
718 1,227 
222 287 
828 243 
1,319 1,927 
23,599 29,664 
731,202 1,007,560 

8,925 eg, 


Exports 

1978 1979 1980 
26,910 54,120 NA 
3,244 14,146 4,119 
70, 354 61,957 65,095 
169,442 227,097 191,235 
4,485,038 6,951,988 13,829,098 
188,946 262,995 992 
. ai 41,493 
100,977 153,715 140,025 
; 39,234 68,981 
25,129 23,988 22,678 
"— 8,859 11,973 
244,958 303,057 415, 000 
61,180 77,369 80,000 
4,811 5,768 3,747 
5,852 7,953 13,888 
128,595 120,526 119,582 
34,500 33,796 335, 000 
4.368 5,295 5,991 
50 8⁴ 
512,658 651,373 710, 882 
3 321 289 
24,789 83,402 43,855 
17,158 18,617 22,201 
30 26 12 
1,251 2,357 2,697 
160 165 690 
552 416 568 
8 2 106 
637 98 2,072 
1,020 1,825 1,928 
136 188 398 
1,726 2,531 2,989 
1,1653 1,890 2,918 
616 808 561 
8,398 8,229 9,993 
872 1,536 654 
1,113 1,723 1,663 
63,733 93,736 129, 343 


6,584,282 9, 682,727 16,480,921 


*Estimated. NA Not available. 
1Value, if any, is included under Exports.“ 


Sources: Republic of South Africa De 
1979, Commodity Summaries for Mon 


ment of Mines, Quarterly Information Circular, Minerals, 
y and Annual Periods, 1980. U.S. Consulate, Johannesburg, Republic of South 


October-December 


Africa. State Department Airgrams A-56, July 31, 1979, Appendix C, and A-47, July 15, 1980, Appendix C. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Alusaf (Pty.) Ltd. continued 
to import alumina from the Alusuisse oper- 
ation in Gove, Australia, to its refinery at 
Richards Bay, and produced 82,500 tons of 
liquid metal and ingots in 1980 for its 
affiliated fabricators. Alusaf was owned 
66% by the IDC, 22% by Alusuisse, 8% by 
Barlow Rand Ltd., 3% by Huletts Alumi- 
num Ltd. (Hulamin), and 1% by Alcan 
Aluminum Ltd. The adjacent Alustang 
(Pty.) Ltd. factory produced redraw rods and 
solid sector aluminum for electrical cable, 
and Hulamin produced flat and coil sheet, 
extrusions, cable, and aluminum paste for 
the paint industry at its four plants. Hula- 
min announced it was adding a third foil 
mill to its holdings. The mill was to cost 
$11.5 million and was scheduled to be on- 
stream in 1982. Alusaf announced that it 
was to purchase another 86,000-ton-per-year 
smelter from Nippon Light Metal Co. of 
Japan and was to install it at Richards Bay 
at a total cost of $296 million. The South 
African Marine Corp. (Pty.) Ltd., also a 
Government enterprise, was awarded the 
$9.6 million contract to transport the rela- 
tively new plant starting early in 1981. 
Commissioning at its Richards Bay site was 
scheduled to start early in 1982, and full 
production was to be achieved the following 
year. Alusaf was also investigating the local 
production of carbon anodes utilizing coal 
and waste gases from the Triomf fertilizer 
complex also at Richards Bay. 

Antimony.—All of the Republic’s antimo- 
ny came from a series of mines along the 
"antimony line" of the Murchison Range 
west and northwest of the Palabora copper 
mine. The mines were owned and managed 
by Consolidated Murchison Ltd. (CML), re- 
portedly the world's largest antimony pro- 
ducer, owned 25% by Johannesburg Consol- 
idated Investment Co. Ltd. (JCD. Produc- 
tion of cobbed ore and concentrate totaled 
about 22,000 tons in 1980, 11% more than 
that of 1979. CML exported 3,000 tons of the 
product at an average value of $1,360 per 
ton. Local sales of 12,000 tons at an average 
price of $1,127 per ton were made to Anti- 
mony Products (Pty) Ltd. (APL), which 
was jointly owned by CML, JCI, and the 
McGean Chemical Corp. of Cleveland, Ohio, 
successor to Chemetron Corp. of Chicago. 
APL manufactured an antimony oxide fire 
retardant at its factory built on CML prop- 


erty at Gravelotte in Transvaal. The factory 
was recently expanded to treat about 80% 
of CML’s annual production of concentrate. 
CML has improved its concentrating facili- 
ties and has installed a plant to treat and 
recover byproduct gold from the slag 
discharged by the APL factory. 

Chromium and Chromite.—There was a 
4% volume increase in the country’s pro- 
duction of the chromium-iron oxide mineral 
chromite in 1980. Coincidentally, both the 
volume and the domestic value of chromite 
exports diminished by 4% each, but the 
value of local sales increased 8% in terms of 
domestic currency and 17% in U.S. dollar 
equivalents. Total sales value declined but 
sales value equivalent increased 10% to 
$116 million. As in previous years, slightly 
less than half of the total sales was export- 
ed, and most of the domestic consumption 
was by the ferrochromium industry, al- 
though refractory and chemical uses ac- 
counted for a significant share of the out- 
put. All of the country’s chromite came 
from some 17 mines operating along paral- 
lel seams in noritic rock of the Bushveld 
Igneous Complex of central Transvaal Prov- 
ince. Except for the Grasvally and nearby 
mines in the northern part of the complex, 
the chrome-to-iron ratio was low, less than 
2.3 to 1, and an increasing amount of high- 
carbon, high-iron ferrochromium was pro- 
duced for export sales. Much of the export 
ore was shipped through the port of Matola, 
near Maputo in Mozambique. 

The country’s largest producer of chro- 
mite was the General Mining and Finance 
Corp. Ltd., which was merged to form the 
General Mining Union Corn. Group (Gen- 
cor). Gencor’s Montrose and Groothoek 
Mines in eastern Transvaal and the Zwart- 
kop and Kroondal Mines in the Rustenburg 
district of western Transvaal produced 
more than 1 million tons of chromite and 
were not operating at full capacity because 
of the oversupply of chromite during the 
past 3 years. 

Barlow Rand announced the installation 
of load-haul-dump machines, operating be- 
tween the working face and the under- 
ground conveyor belts, to replace scraper 
and hand loading at its Millsell Mine near 
Rustenburg. A heavy-medium separation 
plant was being installed at Millsell’s con- 
centrator. A similar plant was scheduled for 
the Elandsdrift section of Barlow Rand’s 
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Henry Gould Chrome Mine, 30 kilometers 
east of Millsell, and improvements were 
also in progress in the concentrator at the 
Buffelsfontein section. 

One of the country’s smaller chromite 
producers was the Bantu Mining Corp., 
which exported some 15,000 tons of chro- 
mite from its Dilokong Mine in the Lebowa 
Homeland north of Steelport. 

Texasgulf Inc. was considering the invest- 
ment of some $350 million to establish a 
mining complex near Brits in Transvaal on 
the UG2 chromatite unit of the Bushveld 
Igneous Complex, which contains both chro- 
mite and platinum but very little nickel. 
Texasgulfs Expanded Precessive Plasma 
(EPP) process was expected to achieve good 
recoveries of both chromium and platinum. 

Copper.—Production of copper in the Re- 
public of South Africa increased more than 
5% in 1980 but the volume of exports 
declined 15% and their value dropped 22% 
in terms of domestic currency, reflecting 
the depressed state of the world’s copper 
industry and price. Most of the increase in 
copper production was due to the startup by 
GFSA and Phelps-Dodge Corp. of the Black 
Mountain lead-zinc-copper-silver mine in 
northwestern Cape Province in mid-1980. 
The Black Mountain Mine near Aggeneys, 
200 kilometers northeast of Springbok, was 
reported to have operated at nearly full 
capacity for half of 1980. This indicated the 
production of some 8,000 tons of concentrate 
containing about 22.5% copper and a sub- 
stantial quantity of silver plus minor 
amounts of lead and zinc impurities. The 
copper concentrate was exported from the 
new base-metal terminal at Saldanha Bay. 

Rio Tinto-Zinc Corp. Ltd.’s (RTZ) Palabo- 
ra Mining Co. Ltd. (PMC) initiated plans to 
expand its open pit and to maintain its 
production rate at more than 30 million 
tons of ore and 125,000 tons of finished 
copper per year. PMC installed trolley lines 
over the main haulage ramps out of the pit 
and equipped the trucks with dual diesel- 
electric power sources and pantograph-type 
trolley pickups. This arrangement was de- 
signed to conserve scarce diesel fuel but it 
also saved time as well as vehicle mainte- 
nance because the electric drive allowed 
greater truck speeds, and the diesel motors 
were never driven under heavy-load top- 
speed conditions. PMC also was to install a 
2,700-ton-per-hour crusher, equipped with a 
walking mechanism for mobility, to crush 
low-grade foskorite for subsequent treat- 
ment by Foskor. PMC was also the world’s 
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largest producer and exporter of vermicu- 
lite, and its other byproducts included ura- 
nium oxide, zirconia (baddeleyite), precious 
metals, and magnetite. 

The O’okiep Copper Co. Ltd. owned 
57.5% by Newmont Mining Corp. and 14.4% 
by AMAX Inc., ended 1980 by closing the 
small Brandkloof, Koperberg, and Rietberg 
Mines near Springbok in northwest Cape 
Province because of low copper prices and 
depleted ore reserves. Its Spektakel Mine, 
30 miles west of Nababeep, was started up 
in November 1980 in order to avoid a 
shortfall of ore to the mills. The old O’okiep 
mill, idle since 1975, was previously dis- 
mantled and rebuilt at the Spektakel Mine 
site for this purpose. O'okiep's Carolusberg 
mill was still functioning as were the mill 
and smelter at Nababeep. The latter pro- 
duced 32,000 tons of blister copper from 
O'okiep's concentrate and from concentrate 
from the Prieska copper mine at Copperton, 
425 kilometers to the east. O'okiep was 
planning to mine deep mineralization at 
Carolusberg where shaft-sinking started 
late in 1979. Diamond drilling indicated 
that the upper part of the Carolusberg Deep 
ore body contained 15.7 million tons of 
2.05% copper ore and continued downdip. 
Production from this section was expected 
to commence in 1983. Anglo Transvaal Con- 
solidated Investment Co. Ltd.'s (Anglovaal) 
Prieska Copper Mines (Pty.) Ltd. reported 
that encouraging mineralization had been 
located, but not delineated on the south 
limb of the main ore body. The Messina 
Transvaal Development Co. Ltd. operation 
in northern Transvaal continued to struggle 
with the problems of low copper prices and 
diminishing ore reserves. 

Gold.—The gold industry of the Republic 
of South Africa set new records in terms of 
ore produced (90 million tons) and sales 
value of gold (R10.369 billion = US$13.3 bil- 
lion), although gold production declined 
more than 4% to 21.67 million troy ounces, 
the lowest since 1960 when production was 
21.38 million troy ounces. The average sales 
price rose from $307 to $616 per troy ounce, 
and an alltime high of $850 per troy ounce 
was recorded in January 1980. Details of 
production of the major mines or companies 
and their ore reserves are shown in table 5. 
Two of these mines produced more than the 
1.552 million troy ounces produced by Cana- 
da, the world's third largest producer of 
gold. Five others produced more than the 
1.8 million troy ounces from fourth place 
Brazil, and four others outproduced fifth 
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place United States with 951,384 troy 
ounces. 

The Republic’s 36 larger gold mines pro- 
duced 89.92 million tons of ore in 1980 at an 
average grade of 0.234 troy ounce per ton. 
These 36 mines and 2 major tailings retreat- 
ment plants were responsible for most of 
the country’s gold output. All but one were 
controlled or managed by seven large corpo- 
rations, reduced to six during 1980 by the 
merger of two of them to form the Gencor 
Group. The others were Anglo American 
Corp. of South Africa, Ltd. (AAC), Anglo- 
vaal, Barlow Rand, GFSA, and JCI. Each of 
the major mines continued to produce its 
own gold bullion containing about 88% 
gold, 10% silver, and 2% base metals in 
bars weighing about 835 troy ounces. The 
bars were delivered to the Rand Refinery 
Ltd. at Germiston where they were assayed 
and purchased on behalf of the South Afri- 
can Government’s Reserve Bank. The Rand 
Refinery continued to be the world’s largest 
gold refinery with a capacity of 100 tons of 
silver and 1,000 tons of gold per year. 

Approximately 107 tons of the country’s 
gold production was minted into coins at 
the South African Mint in Pretoria and sold 
throughout the world by the International 
Gold Corp. (Intergold) on behalf of the 
Chamber of Mines of South Africa. In Sep- 
tember 1980, Intergold introduced three 
smaller coins of the Krugerrand family 
exactly like the 1-ounce parent coin except 
for the denominations 1/2, 1/4, and 1/10 
troy ounce. At yearend, Intergold reported 
sales of 2,845,872 of the l-ounce Kruger- 
rands, 245,096 of the 1/2-ounce, 353,916 of 
the 1/4-ounce, and 856,011 of the 1/10-ounce 
coins, as well as 168,000 2-Rand and 92,600 
1-Rand gold coins during 1980. 

Most of the more recent plans for expan- 
sion of the country’s gold mines were formu- 
lated as extensions of successful operations 
in order to offset the capital expenditure 
involved against their profits for tax pur- 
poses. This was only possible where the new 
properties involved were contiguous, but in 
such cases the state effectively contributed 
60% of the cost. Such a proposed merger 
involved two of GFSA’s richest mines. The 
West Driefontein, which produced 2.7 mil- 
lion tons of ore at a grade of 0.521 troy 
ounce per ton in 1980, and the East Driefon- 
tein with 2.6 million tons of 0.486 troy ounce 
per ton of ore, had a total output of 2.67 
million troy ounces or more than 83 tons of 
gold worth nearly $1.7 billion in 1980. In the 
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North Driefontein area between the two 
mines, reserves of 27 million tons of ore 
with 0.46 troy ounce per ton were to be 
extracted with the expenditure of minimal 
capital on two service shafts and a moderate 
amount of underground development to fa- 
cilitate access and ore handling, and to 
provide ventilation. The combined oper- 
ation was to qualify as the world’s largest 
gold mine on the basis of gold output. 

The new GFSA Deelkraal concentrator 
commenced operations at an initial rate of 
60,000 tons per month of ore in January 
1980, following trial operations the preceed- 
ing month. Underground development was 
accomplished from twin production shafts 
142 meters apart on the surface. The project 
was started in 1974 entirely on the evidence 
of drillhole information and was under 
budget after an expenditure of $174 million 
by the first of the year. Substantial savings 
were realized by the purchase of all basic 
equipment for mine and infrastructure 
early and storing it until needed. Both 
reduction works and housing were erected 
well ahead of the date required. The No. 2 
shaft and its subvertical extension were 
continued to a depth of 2,419 meters and 
plans involved a tertiary shaft system to 
3,403 meters. Ventilation was provided by 
two 2,610-kilowatt fans on the 58.1-square- 
meter downcast area of the No. 1 shaft. Two 
similar fans operated on the 42-square- 
meter upcast area of the No. 2 shaft. Two 
3,300-kilovolt refrigeration units at the sur- 
face provided service water at 6° C, but 
their capacity was only 25% of that requir- 
ed when more extensive underground devel- 
opment had been achieved. 

The primary crusher was a slipper- 
bearing autogenous mill 4.85 meters in 
diameter and 11.15 meters long. The grind- 
ing capacity for autogenous operation had 
been rated as 75,000 tons per month, but 
this was not achieved because of an exces- 
sive number of large rocks in the ore feed. 
As a temporary measure, these were ex- 
tracted and stockpiled pending installation 
of a jaw crusher in mid-1981. 

In mid-1980, GFSA's Doornfontein Mine 
was reclassified as an “other deep level gold 
mine," which entitled it to a 10% allowance 
on capital expenditure for a 10-year period. 
It was also granted a new, less onerous, 
lease from the Government. Both arrange- 
ments were retrospective to July 1, 1979. 
Doornfontein applied for and was granted a 
mining lease over ground held by GFSA 
which contained the downdip extensions of 
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the Doornfontein ore body. GFSA received 
the rand equivalent of $1.25 million as 
option consideration and agreed to sub- 
scribe for 172,000 new Doornfontein shares. 
Development work on two subshafts was 
started prior to the granting of the new 
lease and subsequently a new No. 2 shaft 
was started from surface. Erection of the 
headgear was nearly completed and con- 
struction of the shaft buildings and installa- 
tion of the man hoist were in progress at 
yearend. 

Barlow Rand’s East Rand Proprietary 
Mine was planning to expand its scale of 
operations by August 1980. After a year of 
record-breaking profits ($197.7 million in 
1980), it announced plans to expend some 
$385 million during the next 5 years to 
achieve a major extension in the life of the 
mine. About $300 million was to be spent on 
additional surface, subvertical, and tertiary 
shafts that would allow mining to progress 
below the present depth of 3,458 meters to 
approximately 4,250 meters. The necessary 
refrigeration system for mining at this 
depth was estimated to consume 85 mega- 
watts of power. Approximately $75 million 
was scheduled for housing and facilities for 
additional staff and $10 million for surface 
plant, including an administration building. 

During 1980, Union Corp. Ltd. became a 
wholly owned subsidiary of Gencor. The 
new Unisel Mine, brought into production 
in 1979 by Union Corp., continued to have 
its 920,000 tons of gold ore treated in St. 
Helena’s concentrator on a toll-fee basis, 
and reported a working profit of more than 
$80 per ton. At the new Beisa uranium-gold 
mine, excessive water hampered shaft sink- 
ing but construction of surface buildings 
was proceeding satisfactorily, including 
both the uranium and gold extraction 
plants. The latter was the first Witwa- 
tersrand plant to use the carbon-in-pulp 
gold extraction process cn a large scale. The 
gold was collected on small fragments of 
charcoal made from coconut shells. The cost 
of the 75,000-ton-per-month plant was esti- 
mated at $2.6 million. Gencor was also 
commencing the expenditure of about $412 
million for commissioning by 1985 the Bea- 
trix gold mine south of Unisel, near Welk- 
om in Orange Free State. 

AAC's Vaal Reefs Mine earned the title of 
the world's largest underground gold mine 
because it hoisted and milled 8.4 million 
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tons of ore and produced therefrom nearly 
2.25 million troy ounces of gold worth more 
than $1.4 billion. It also became the first 
mine to earn more than $1.0 billion in gold 
revenue in 1 year. Its working profit was 
$122 per ton of ore, but this was surpassed 
by 10 mines including AAC's Western Deep 
Levels Mine, which earned $225 per ton, 
and by GFSA's Kloof, East Driefontein, and 
West Driefontein Mines, which earned $234, 
$260, and $275 per ton of ore, respectively. 
Vaal Reefs' achievements were attributed 
to improved safety and working conditions 
resulting from increased refrigeration ca- 
pacity, better training, and more efficient 
use of computers in personnel work, admin- 
istration, and plant management. 

AAC proposed to combine their Free 
State Saaiplaas, Welkom, and Western 
Holdings operations with the low-grade 
mineralization underlying the adjacent Erf- 
deel and Dankbaarheid properties immedi- 
ately north of Saaiplaas. The capital cost of 
the independent project was estimated at 
$514 million, but by merging and offsetting 
costs against profits, the after-tax cost 
would be about $129 million. Initial mining 
operations were expected to generate a 
portion of the necessary cash flow. The new 
ore deposit was expected to operate at 
200,000 tons per month from an ore body of 
62 million tons containing an average of 
0.145 troy ounce per ton. The other partners 
produced nearly 1.44 million troy ounces of 
gold worth $883 million from 7.6 million 
tons of ore at an average grade of 0.190 troy 
ounce per ton in 1980. 

AAC was also planning to expand its 
operations at Western Deep Levels to in- 
clude adjacent territory with reserves of 63 
million tons of ore containing 0.31 ounce 
per ton of gold plus indicated reserves of an 
additional 74.3 million tons with 0.195 
ounce per ton. The costs of the contem- 
plated twin-shaft system to a depth of 3,760 
meters with new surface treatment and 
refrigeration plants, were estimated to total 
some $600 million by the commissioning 
date of early 1986. Nearly $400 million was 
estimated as the extra cost of a later sub- 
shaft system to bottom at 3,800 meters in 
1992. It was also planned that a number of 
facilities such as a 23-kilowatt emergency 
power generator would be installed at both 


the Western Deep Levels plants and at the 


nearby Elandsrand Mine. 
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Table 5.—Republic of South Africa: Gold production and ore reserves, by producer 


Producer 


Ang lo American Joint Metallurgical Scheme 

Oe ERO T d ⁵ ² y 88 
Blyvooruitzi cht!!! 
Brackén cz ecl n Mice eu t 


Ikraal ———————— — i € 


Free State Geduld_______________________ 
Free State Saaiplaas _-—------------------- 
Grootvlei si ß ee e 
Harmony 


5 S õÄ/ẽ :ͤm... ĩ A LS 
Randfontiinnαna1ak!Uv LL LL 
St. Helena_______________~_ Llc cao 
Stilfontein heh ae cca yy base oe 8 


TN aaa ae 8 


NA Not available. 
: Chamber of Mines of South Africa. Quarterly 


Analys 


Production 


(troy ounces) Developed ore 
Thousand ounces 
1978 1979 1980 metric per 
tons metric 

n 
46,940 62,800 13,824 NA NA 
51,856 48,496 49,998 NA NA 
628,242 605,363 580,302 5,020 0.711 
168,550 9,285 112,849 3,200 .170 
899,983 836,183 854,554 11,457 331 
awe af 101,731 1,676 181 
403,968 388,285 391,972 ,658 373 
272, 243, 233,984 4,529 186 
1,565,474 1,555,816 1,263,556 12,745 .518 
84,910 166,219 ,908 A NA 
337,917 345,373 378,491 6,882 .244 
" 94,240 168,804 988 .204 
1,366,069 1,210,180 1,035,964 10,327 .430 
139,177 40,772 54,0 2,917 .162 
194,952 216,837 204,337 8,800 117 
; 1,037,697 ,004,646 19,767 238 
1,014, 751 1,023,213 1,032,679 3,242 392 
361,815 309,599 293,205 : .228 
850,281 1,008,334 972,390 3,765 .601 
137,184 129,066 118,035 ,000 177 
430,701 400,431 347,161 4,166 A15 
235 197,714 171,743 5,876 .258 
87,029 58,92 43,989 210 .178 
977,637 985,719 955,469 11,458 343 
816,188 835,476 837,758 17,286 .286 
678,577 755,079 669,272 5,832 .294 
552,703 552,520 533,988 12,400 .928 
; 532,26 559,034 7,084 .292 
38,59 184,240 2,100 .219 

2,168,182 ,163,153 2,246,565 81,903 357 
211,578 199,611 90, 2,709 .254 
420,368 893,538 865,004 8,523 .220 
1,840,797 1,679,992 1,407,952 5,402 701 
07,4 15,081 86,40 ,098 .133 
745,370 742,971 628,676 11,561 .180 
1,467,918 1,539,689 1,466,743 6,176 .593 
1,044,5 997,101 918,074 12,583. 338 
673 489, 501 456,949 10,900 .244 
36,176 37,187 33,112 1,400 172 
286,518 380,814 320,501 NA NA 
22,648,558 22,616,658 21,669,468 278,190 324 


is of Working Results, October-December 1978, 1979, 


Sources 
1980. U. US. ‘Consulate General. Johannesburg, Republic of South Africa. State Department Airgram A-47 of July 15, 1980, 


pp. 45-48. 


Iron Ore and Concentrate.—Production 
of iron ore decreased 17% in 1980, largely 
because of reduced demand for the export of 
hematite, but the value of local sales in- 
creased slightly in terms of domestic cur- 
rency and was reflected as a 9% increase in 
terms of U.S. dollars. The value of iron ore 
exports decreased 14% in local terms and 
196 in terms of dollars. Japan and the 
Federal Republic of Germany continued as 
the principal customers of the country's 
iron ore with imports of 6.3 and 4.9 million 
tons, respectively, in 1980. The chief produc- 
er and exporter was the Sishen Mine in the 
arid northern Cape Province, operated by 
the Government-owned ISCOR. The highly 
automated Sishen-Saldanha Railway and 
the Saldanha Bay iron ore loading port with 
an export capacity of 18 million tons of 


hematite per year were operated by South 
African Railways and Harbours (SARAH). 
Sishen also produced the majority of the ore 
consumed in ISCOR’s steel-producing plants 
at Vanderbijlpark in Transvaal and New- 
castle in Natal Province. Sishen supplied 
7,040,700 tons of hematite ore to ISCOR, 
12,295,000 tons for export, and 196,000 tons 
to other local consumers in 1980. ISCOR’s 
Thabazimbi Mine in Transvaal supplied 
2,110,000 tons of hematite ore to its third 
steel plant at Pretoria. 

At the Sishen Mine, 1,200-volt direct- 
current trolley lines were installed over the 
ramps leading from the pit, and the ore 
hauling trucks were equipped with panto- 
graph trolley pickups in order to minimize 
consumption of scarce diesel fuel. The 
measure also saved time because the up- 


THE MINERAL INDUSTRY OF THE REPUBLIC OF SOUTH AFRICA 


grade speed of electrically driven trucks 
was 20 kilometers per hour instead of the 
12-kilometer-per-hour speeds achieved un- 
der diesel power. Maintenance benefits also 
occurred because the diesel engines ran for 
shorter periods, at lower speeds, and never 
under full uphill load. Portable crusher 
units for overburden to be removed by 
shiftable conveyor bridges and belts were 
also installed as diesel fuel saving meas- 
ures. The approximately 200 trucks of 
Sishen’s ore trains were loaded at a rate of 
4,000 tons per hour. The trains were 2.3 
kilometers long, weighed some 20,000 tons, 
and traveled the 861 kilometers from 
Sishen to Saldanha Bay in about 19 hours at 
average speeds of 45 to 50 kilometers per 
hour. 

Magnetite ore production continued as a 
byproduct of the carbonatite copper deposit 
mined by PMC in eastern Transvaal. AAC’s 
Highveld Steel and Vanadium Corp. Ltd. 
produced 2.2 million tons of titaniferous, 
vanadiferous, magnetite ore from its Ma- 
pochs Mine near Roossenekal on the east- 
ern limit of the Bushveld Igneous Complex. 

Iron and Steel.—1980 was a banner year 
for ISCOR, which reported a profit of $197 
million compared with a $45 million loss in 
1979. The completion of costly technical 
improvements to all three of ISCOR's steel 
plants coincided with a 25% increase in the 
local demand for steel and produced a profit 
in a year when most of the world’s steel 
industries experienced recession. Construc- 
tion of the Sasol II and III oil-from-coal 
plants, the Koeberg nuclear power station, 
the Drakensburg dam and water diversion 
scheme, and a number of new mining and 
metallurgical plants contributed to the de- 
mand for steel, as did the extensive rehabil- 
itation of the railway system throughout 
the Republic and in neighboring Mozam- 
bique. ISCOR’s furnaces consumed 9.3 mil- 
lion tons of iron ore, 6.4 million tons of 
coking coal, and 1.4 million tons of dolomite 
in 1980, and the company sold 5.5 million 
tons of steel and nearly 200,000 tons of pig 
iron. Profits were enhanced by the sale of 
byproduct tar, creosote, benzole, and ammo- 
nium sulfate, the latter supplied to the 
fertilizer and explosives producing compa- 
nies. l 

The Cape Town Iron and Steel Works 
(Pty.) Ltd., a subsidiary of ISCOR, authoriz- 
ed an Italian company, Danieli Engineering 
S.p.A., to plan a new electric steelworks 
near its 52,000-ton-per-year plant. The new 
plant was to have an initial capacity of 
75,000 tons per year of billets, centered 
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around a 25-ton electric arc furnace and a 
two-strand continuous billet caster. 

Middelburg Steel and Alloys Ltd., a 71% 
subsidiary of Barlow Rand (18% AAC and 
11% IDC and others), was spending $193 
million to expand its Southern Cross Steel 
Co. (Pty.) Ltd. plant at Middelburg in Trans- 
vaal, from 23,000 to 63,000 tons per year of 
stainless steel by the end of 1981. Imported 
equipment included continuous casting fa- 
cilities from Austria, a Steckel hot-strip 
mill from the United States, and a Zindzim- 
er cold-strip mill from the United Kingdom. 
The capacity of the meltshop was to be 
increased to 200,000 tons per year. In late 
March 1980, the company announced the 
development of a new low-cost, corrosion- 
resistant steel named 3CR12. Consumption 
was expected to double the demand for 
chromium within a decade. 

Specialty steels, stainless steel sheet, and 
steel products continued to be produced by 
AAC’s Highveld Steel and Vanadium Corp. 
Its Vantra Div. at Witbank in Transvaal 
reported that a one-third increase in capaci- 
ty was expected to come onstream in 1983. 

Ferroalloys.—South African Manganese 
Amcor Ltd. (Samancor) continued as the 
country's and the world's first ranking pro- 
ducer of ferroalloys, as well as of manga- 
nese. Its ferromanganese capacity increased 
300% in a decade to 580,000 tons per year 
and its ferrochromium capacity increased to 
250,000 tons per year in 1980 from about 
30,000 tons per year in the late 1960's. 
Samancor’s Kookfontein ferromanganese 
plant, 30 kilometers south of Johannesburg, 
operated submerged arc electric furnaces, 
while its Newcastle plant in Natal was a 
blast furnace operation. Associated Manga- 
nese Mines of South Africa Ltd. (AMMO- 
SAL) operated a submerged arc furnace at 
Cato Ridge, 50 kilometers from Durban in 
Natal. AAC had a similar operation at its 
Transalloy plant at Witbank in Transvaal 
and was the country’s sole producer of 
medium-carbon ferromanganese. 

Lead and Silver.—Until 1980, most of the 
Republic’s silver (70 tons per year) was 
produced as a byproduct of the gold indus- 
try at the Rand Refinery at Germiston and 
at the refineries of the copper, zinc, and 
other industries. Most of its lead was im- 
ported from mining operations in neighbor- 
ing countries, such as ISCOR’s Rosh Pinah 
Mine in Namibia. At the end of 1979, the 
Nation's first predominantly lead-silver 
mine in the remote near-desert country of 
northwest Cape Province commenced a 6- 
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month period of commissioning and became 
fully operational by mid-1980. The Black 
Mountain Development Co. Ltd. (BMD), 
managed and 51% owned by GFSA with 
Phelps-Dodge holding 49%, commenced 
mining and milling the upper high-grade 
lens of its Broken Hill ore body. The approx- 
imate grades of the metals and their values 
in dollars per ton of ore were 9.6% lead 
($80), 2.6% zinc ($20), 0.6% copper ($12), and 
5.4 troy ounces of silver per ton ($80). 

The computer-controlled concentrator 
was started in late 1979, and throughput 
was increased until full mining and mill- 
ing capacity was achieved at the rate of 
1,125,000 tons of ore per year. Recovery of 
the metal constituents was by selective 
flotation. The lead concentrate contained 


72% lead representing a recovery of about 


92% of the lead in the ore and 71% of its 
total silver. The copper concentrate was 
22.5% copper and included approximately 
75% of the ore’s copper content and 18% of 
the ore’s silver. The zinc concentrate aver- 
aged 52% zinc and included 65% of the zinc 
from the ore and less than 1% of its silver. 

All three concentrates were trucked over 
a 166-kilometer road built by the Provincial 
administration to connect the mine with its 
storage and loading facility on the Sishen- 
Saldanha Railroad. Zinc concentrate was 
railed directly to the GFSA zinc refinery at 
Springs in Transvaal, operated by the Zinc 
Corp. of South Africa Ltd. (ZINCOR). Both 
lead and copper concentrates were railed to 
the new outloading quay in Saldanha Bay 
for shipment to overseas smelters. The first 
consignment of some 11,000 tons of lead 
concentrate arrived at Saldanha in March 
1980, before the new quay’s 15-ton cranes 
were installed, and was stored in a shed 
where it was loaded into 12-ton skips. The 
skips were loaded, two on each of several 
trailers, which were pulled by tractors the 
2-kilometer distance to the ship’s side on 
the quay. The 38,542-deadweight-ton bulk 
carrier La Costa used her two gantry cranes 
to lift the skips from the trailers and empty 
them into her holds. 

The reserves of the Broken Hill ore body 
included 38 million tons of ore containing 
6.35% lead, 2.87% zinc, 0.45% copper, and 
2.7 troy ounces of silver per ton. BMD’s 
long-range planning included future mining 
of its adjacent Black Mountain deposit, 
where provisional ore reserves of 80 million 
tons contained 2.7% lead, 0.6% zinc, and 
0.7% copper, and its Big Syncline deposit, 
where 100 million tons of ore containing 
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1.0% lead and 2.5% zinc were delineated by 
drilling. BMD's infrastructure require- 
ments included the provision of a self- 
sufficient township, which was located mid- 
way between Black Mountain and Gams- 
berg Mountain several kilometers to the 
northeast. The Gamsberg Zinc Corp. Ltd., 
owned jointly by Newmont South Africa 
Ltd., O'okiep Copper, and AAC, have partly 
developed a deposit of 152 million tons of 
predominantly zinc mineralization near 
Gamsberg. 

Manganese.—Both the manganese ore 
mining and the ferromanganese industries 
had a poor year in 1980. Despite a 1096 
increase in the volume of ore produced, the 
volume of ore exported declined 18%, and 
its domestic value decreased 16% to the 
equivalent of $140 million, a drop of 9% in 
terms of U.S. dollars. Declining exports 
reflected the continued recession in the 
world's steel industry and the competitive 
nature of the manganese ore market. By 
yearend, only some 65% of the domestic 
production capacity was being utilized. Ten 
mines were responsible for most of the 5.7 
million tons of manganese ore produced in 
1980. They were all controlled by three 
large companies: Samancor (45% Gov- 
ernment-owned), AMMOSAL, and AAC. All 
these operations were in the Postmasburg 
or Kalahari manganese fields in the north- 
ern part of Cape Province, and all shipped 
their ore some 950 kilometers to the old 6.5- 
million-ton-capacity iron ore outloading fa- 
cilities at Port Elizabeth for export by 
freighter. The ore trains usually comprised 
100 trucks and were as much as 1.7 kilome- 
ters in length. 

Samancor was the world's largest produc- 
er of manganese ore and of ferroalloys, with 
enormous reserves of manganese estimated 
to last 600 years and sufficient chromite 
reserves to last a century. It established 
Samancor Metals and Minerals Inc. in the 
United States to handle sales in the North- 
ern Hemisphere where it owned the Euro- 
pean metal sales company Auvernier Ltd. 
as well as U.S. ferromanganese producer 
Roane Ltd. of Rockwood, Tenn. 

Both Samancor and AMMOSAL were 
well established as manganese ore produc- 
ers in the Postmasburg-Kalahari Field with 
three large underground room-and-pillar 
operations and six opencast mines that 
produced a total of nearly 4.5 million tons in 
1980 at individual production rates ranging 
from 20,000 to 140,000 tons per month. The 
ore grades ranged from 28% to more than 
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50% manganese and the iron content rang- 
ed from 4.5% to 26%. Calcium and magne- 
sium carbonates were the major impurities, 
and the ore was nearly free of deleterious 
contaminants with less than 0.05% phos- 
phorous and 0.03% sulfur. 

AAC’s Middelplaats underground mine 
was one of the most highly mechanized 
base-metal mines in southern Africa but 
was operated at about 75% of its 1.1-million- 
ton-per-year planned capacity. Its low- 
phosphorus, calcareous manganese ores 
were a self-fluxing type suitable for blast or 
electric furnace operation and were largely 
exported to Japan and Western Europe. 

Rand London Manganese Mines (Pty.) 
Ltd. operated eight small mines in Trans- 
vaal Province; its Ryedale Mine and its 
sister operation, the Brandvlei Mine, open- 
ed in March and July 1980, respectively, in 
the Ventersdorp district. The new mines 
had a capacity of 3,000 to 4,000 tons per 
month each of 35% to 40% MnO: (uranium- 
grade) ore. The company was the major 
supplier of manganese ore to the Republic’s 
uranium industry. Rand’s Gopane Mine 
produced 4,000 tons per year of battery- 
grade ore (more than 65% MnO.) consumed 
by the dry-cell industry as well as lower 
grade ore. Rand’s total production included 
about 400,000 tons per year of uranium- 
grade ore and 50,000 tons per year of 
chemical ores other than uranium-grade. 

A $320,000 spray drying plant was under 
construction by Delta Manganese (Pty.) Ltd. 
of Nelspruit, part of Delta Metal Holdings 
Ltd., to speed up the production of manga- 
nese sulfate, which is used in numerous 
industrial applications, as a trace element 
additive to fertilizer, and in the chemical 
industry. Delta Metal also announced plans 
to install a $19 million plant to produce 
20,000 tons per year of electrolytic manga- 
nese dioxide adjacent to its manganese met- 
al facility at Nelspruit in eastern Trans- 
vaal. Delta Manganese was reportedly the 
world's largest producer of electrolytic man- 
ganese metal. Its capacity, combined with 
that of Electrolytic Manganese Corp., was 
reported as 42,000 tons of metal at yearend 
1980. 

Nickel, Platinum-Group Metals, and 
Cobalt.—Official figures regarding the vol- 
ume of production, local consumption, and 
export sales of nickel, and all data about 
platinum-group metals were restricted from 
publication by the Government of South 
Africa. The values of nickel sold locally and 
exported were reported as the rand equiva- 
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lents of nearly $15 million and $69 million, 
respectively. These represent increases of 
33% and 63% over 1979 sales in terms of 
local currency. The total value of platinum- 
group metals imported by worldwide con- 
sumers was $792.7 million in 1979 and 
$887.3 million in 1980. Most of the country's 
output of these metals continued to come 
from the Merensky Reef in the Bushveld 
Igneous Complex. JCI's Rustenburg Plati- 
num Holdings Ltd., the world's largest pro- 
ducer of platinum metal, was increasing the 
capacity of its associated Matthey Nickel's 
new $15.9 million refinery to 19,000 tons per 
year of electrolytic nickel as well as 400 tons 
per year of refined cobalt metal instead of 
the 500 tons per year of cobalt sulfate 
produced by the old plant in 1980. The 
platinum-group metals refinery at Wades- 
ville was owned jointly with Johnson Mat- 
they and Co., which was also sole marketing 
agents for the company. Rustenburg oper- 
ated four mines near and northwest of the 
town of that name. Portions of the mines 
were in the Bophuthatswana Homeland. 

Impala Platinum Mines (Pty.) Ltd. con- 
tinued as the country's second largest pro- 
ducer, with the capacity for 750,000 troy 
ounces of platinum-group metals and 10,000 
tons per year of nickel. Construction of a 
pilot plant for the recovery of cobalt was 
under consideration, but market trends to- 
ward the yearend were considered unfavor- 
able. All four of Impala's mines were in the 
Bophuthatswana Homeland, as were the 
concentrator and smelter. Matte from the 
smelter was transported to Impala's nickel- 
copper and precious metal refineries at 
Springs in Transvaal Province for separa- 
tion and purification. 

Western Platinum Ltd., a subsidiary of 
Lonhro Ltd. of the United Kingdom, with 
Superior Oil Co. of the United States and 
Falconbridge Nickel Mines Ltd. of Canada, 
continued production of platiniferous matte 
at its mine and plant near Brits in Trans- 
vaal. The matte was shipped to the Falcon- 
bridge refinery in Norway where the pre- 
cious metal fraction was separated and 
returned to Brakpan in Transvaal for refin- 
ing. The base-metal matte was refined in 
Norway by Falconbridge, which recovered 
nickel and copper as well as some 10 tons of 
refined cobalt metal. Western Platinum 
launched a $33 million project to mine the 
UG2 reef, 100 to 350 meters below the 
Merensky Reef in the Rustenburg vicinity, 
and to recover some 50,000 troy ounces of 
platinum-group metals per year, as well as 
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byproduct chromite by flotation and a new, 
but orthodox, smelting technique. 

The following table shows the percentage 
of the constituents in the precious metal 
fractions of South African and worldwide 
platinum deposits, adapted from D. L. Bu- 
 chanan, "Platinum Group Metal Produc- 
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tion from Bushveld Complex and Its Rela- 
tionship to World Markets,” University of 
Witwatersrand, Johannesburg, Republic of 
South Africa. Also shown are the average 
grades of the deposits as fractions of a troy 
ounce per ton and their resources in mil- 
lions of troy ounces. 


; Ore Re- 
Percentages of total platium-group metals grade serves! 
Country and deposit Mil 
LE Plati- Palla. Ruthe Rho. Irid Osmi- Rud lion 
num ium nium ium um um roy 
per ton ounces 
Republic of South Africa: 
Merensky Reef 61 26 8 3 1 1 0.252 547 
UG2 chrom ite 43 35 12 8 2 " 278 . 1,0834 
atreef . cens 43 48 4 3 1 1 207 367 
Canada: Sudbury. ____________--~--- 44 46 3.4 3.8 1.4 1.4 .025 8 
U.S.S.R.: Norilsk - ---------------—- 25 71 1 3 S ut .122 200 
Colombia: Placertr 93 1 cs 2 3 1 en zu 
United States: Still waters 20.1 78.7 des 7 3 2 713 3225 


1Calculated to 1,200 meters vertical depth. 


2Percentages calculated from analysis reported in Preparation of Platinum-Palladium Flotation Concentrate from 
Stillwater Complex Ore, table 7, p. 12, by J. Bennetts, E. Morrice, and M. M. Wong. U.S. Department of the Interior, 


Bureau of Mines, Report of Investigations, 8500, 1981. 


3Classed as a resource potential by National Materials Advisory Council. 


Texasgulf financed smelting research in 
the United Kingdom and further developed 
its Expanded Precessive Plasma (EPP) tech- 
nique to recover both platinum-group metal 
and chromium from the UG2 chromatite, 
but the method has not yet shown clear 
economic potential. South Africa's National 
Institute of Metallurgy (NIM) has done 
some research for Western Platinum show- 
ing that flotation recovered much of the 
chromite in marketable form from the UG2 
layer ores and that subsequent hotter-than- 
normal smelting of platinum-group metal 
concentrate produced a slag containing 
more platinum and rhodium than those 
from normal smelting of Merensky reef 
concentrates. Although the nickel-copper 
sulfide concentrates still contained enough 
chromite that normal electric furnace 
smelting produced deposits on the furnace 
walls, the problem was overcome by blend- 
ing chromite-bearing sulfide concentrate 
with normal platinum-group metal concen- 
trates. These developing techniques could 
have far-reaching consequences for the plat- 
inum and chromium industries of South 
Africa and of the world. 

Tin.—All three of the Nation's tin pro- 
ducers contributed to the slightly reduced 
output of tin during 1980 as continuing high 
prices provided the incentive for finding 
and treating lower grade ores. The Rooiberg 
Minerals Development Co. Ltd., managed 
by GFSA, continued its extensive pros- 


pecting program and finally discovered ad- 
ditional new ore sufficient to provide for 20 
years’ operations. The firm's new smelter 
supplied most of the country's demand for 
tin metal and the resulting doubling of the 
volume and the value of tin metal sold 
domestically caused a corresponding de- 
crease in the volume and value of cassiter- 
ite (tin concentrate) available for export. 
ISCOR’s Uis tin mine in neighboring Nami- 
bia was the source of cassiterite imported 
for smelting in ISCOR's Vanderbijlpark fa- 
cility. GFSA's Union Tin Mines Ltd. found 
another 3 years' underground reserves late 
in 1980, while continuing its program of 
dump retreatment. The third producer, 
Zaaiplaats Tin Mining Co. Ltd., lost the toll 
smelting of Rooiberg's concentrates when 
the latter's smelter was completed. It was 
able to maintain smelter availability for the 
reduced amount of cassiterite recovered 
from its underground mine by the margin- 
ally profitable expedient of resmelting old 
slag. 

Titanium Slag, Rutile, and Zircon.— 
From 1955 to 1963, moderately large-scale 
beach sand dredging operations used gravi- 
ty, magnetic, and electrostatic separations 
to produce ilmenite, rutile, and zircon con- 
centrates at Umgababa, 40 kilometers south 
of Durban on Natal Province's Indian 
Ocean coast. In July 1977, operations 
commenced at the $300 million Richards 
Bay minerals project, 160 kilometers north 
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of Durban, and in 1980, output reached 
near-capacity levels for both Tisand (Pty.) 
Ltd. and Richards Bay Iron and Titanium 
Ltd. (RBIT). Both operations were 40% 
owned by, and the second was managed by, 
Kennecott Copper Co.’s Quebec Iron and 
Titanium Inc. of Canada. Other sharehold- 
ers included Gencor Ltd., 30%; IDC, 20%; 
and 10% was jointly owned by the South 
African Mutual Life Assurance Society and 
the Southern Association. The 1980 produc- 
tion of 85% titania slag by RBIT from 
Tisand’s ilmenite concentrate was 360,000 
tons, and 195,300 tons of low-manganese pig 
iron was its coproduct. Rutile concentrate 
output was 50,400 tons and 103,500 tons 
of zircon sand was also produced. The 
Richards Bay ancient dune sand deposit 
was parallel to and some 3 to 6 kilometers 
west of the present beach and has been 
explored over a width of 2,000 meters for a 
north-south distance of 17 kilometers. The 
deposit included some 700 million tons of 
sand with about 6% ilmenite, 0.3% rutile, 
0.6% zircon, and small amounts of garnet 
and monazite. 

Tisand operated two dredges in a self- 
made pond. Dune sand was pumped from 
the pond sides and bottom to a floating 
concentrator (wet mill) equipped with 54 
Reichert cone stacks that made an 85% 
heavy mineral concentrate that was pump- 
ed to an onshore stockpile. The rough con- 
centrate was trucked 8 kilometers to a 
permanent concentrator (dry mill) site at 
RBIT’s main facility, where magnetite was 
removed by low-intensity drum magnets 
and stockpiled. High-intensity wet-mag- 
netic separators then removed the ilmenite, 
and electrostatic separators made a rutile 
_and a nonmagnetic heavy concentrate com- 
posed chiefly of zircon. High-tension roll 
separators and high-intensity dry magnets 
were used to purify the zircon concentrate. 
The ilmenite concentrate was smelted in 
RBIT’s electric furnace where Natal an- 
thracite reduced the iron to molten metal 
and left the titania in the slag. Most of the 
slag and other products were exported to 
consumers in the Northern Hemisphere. 
Prior to mining, timber was harvested from 
the land adjacent to the pond and half a 
meter of topsoil was removed to be replaced 
after the tailings had refilled a mined-out 
segment of the pit. Casuarina windbreaks 
were planted to control wind erosion on the 
reclaimed land, which was planted with 
grasses and used for grazing. 

Uranium.—Production of uranium oxide 
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(U5,0,) in concentrate increased 29% to an 
alltime record of 7,295 tons in 1980, bring- 
ing the country's aggregate output to. 
110,497 tons since the first production by 
West Rand Consolidated Mine in September 
1952. Table 6 shows the output of 10 major 
producing mines and 2 tailings treatment 
plants during the past 4 years. Most of the 
U;O, production was derived from uraninite 
and other radioactive minerals associated 
with the gold-bearing conglomerates (reefs) 
of the Witwatersrand fossil placers. A mi- 
nor amount was recovered as byproducts of 
copper and phosphate mining in the Palabo- 
ra carbonatite deposit in northeastern 
Transvaal. The largest producers, AAC’s 
Vaal Reefs, improved production by 38% 
over that of 1979 partly because operations 
commenced at their Afrikander Lease Area 
where uranium mineralization was more 
important than the gold. The JCI Randfon- 
tein operations increased output by 57% as 
the snags were gradually worked out of 
their Cooke Section and Millsite treatment 
plants. Sinking of a third shaft at Cooke 
Section was approved in March, and produc- 
tion was scheduled to be started in 1985 
from high-grade uranium ore at the rela- 
tively shallow depth of 1,000 meters. The 
estimated cost, reported at $257 million, did 
not include a separate ventilation shaft to 
be sunk later if required. | 

In January 1980, the Nuclear Fuels Corp. 
(Nufcor), through which all South African 
uranium producers except Palabora market 
their product, announced its negotiation of 
a sales contract on behalf of JCI’s Western 
Areas. Terms included an interest-free loan 
of $38.6 million with repayment to start 
with deliveries of concentrate in 1983. Ini- 
tial production of uranium-rich ore was 
scheduled at 80,000 tons per month and was 
to supplant a similar tonnage of ore from 
the gold reefs. 

AAC’s Joint Metallurgical Scheme re- 
ported a 44% increase in uranium produc- 
tion in 1980 to maintain its position as the 
country’s second largest U.O, producer. 
However, its plant was treating current 
tailings (and some UO, concentrate) as well 
as a small amount of reclaimed old tailings 
from six of AAC's gold-mining subsidiaries 
in Orange Free State. AAC's East Rand 
Gold and Uranium Co. Ltd. (Ergo) increased 
uranium recovery by 24% at its tailings 
retreatment plant 35 kilometers southeast 
of Johannesburg. The Ergo plant continued 
to treat tailings from nearly 20 old slimes 
dams. The final product of the uranium 
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section was a precipitate of ammonium 
diuranate (yellow cake) in slurry form 
shipped in tank trucks to Nufcor. 

NIM, one of the Republic’s statutory re- 
search organizations, developed a new 
resin-in-pulp uranium recovery circuit, and 
during 1980, the first commercial-scale 
resin-in-pulp plant outside South Africa was 
ordered for installation in New Mexico. 
NIM’s research installation at Randburg 
was reportedly one of the world’s largest 
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mineral-processing research complexes, 
with a staff of more than 700 employees, 
and an annual budget of $14 million. The 
capacity of UCOR’s uranium enrichment 
plant was expanded to 50 tons per year of 
enriched uranium in mid-1980. It was claim- 
ed that this was sufficient to fuel the 
country’s first nuclear power station at 
Koeberg in the Cape Province after it was 
commissioned in 1982. 


Table 6.—Republic of South Africa: Production of U;O,, by producer 


(Kilograms) 
Company or mine 1977 1978 1979 1980 

AAC Joint Metallurgical Scheme!!! 312,750 653,059 676,262 977,116 
Blyvooruitzicht _ — —- --—--------------------—---——— 199,949 292,212 285,710 324,482 
Buffelsfontein _ — —-—- —--------------------—---—— ,200 620, 620,400 603, 
East Rand Gold and Uranium Ltd. (Ergo)- - - - ----------- here 117,828 238,134 295,314 
Free State Saaiplaas __ _________ ~~~ 222-222-2222 45,545 - ut = 
Harmony osnon ß e Se eat ane 535,820 534,839 540,925 490,822 
Hartebeestfontein --—-—-----------------------—— 377,405 365,889 394,210 435,242 
Palabora Copper ---------------------------—- 88, 140,860 121,25 170,869 
Randfontein ——— uem Se UA 3, 96,081 412,95 646,452 
Vaal Reefs... he ee ee 8 1,016,955 1,059,851 1,273,415 1,758,886 
West Driefontein ______________- ~~ ____ ~~ ___ 5, 5,119 251,656 
West Rand Consolidatububbw◻u- 265,559 312,914 367, 512 385,924 
Western Deep Levels 167,410 183,365 199, 002 212,562 
Miscellaneous |... „„ NE Ur 218, ,945 748 250 

Total c in (hn . 8 3,962,456 4,672,017 5,637,000 7,295,375 


1Includes recovery of UsOs from concentrates an 


produced by the Free State Geduld, Free State Saaiplaas, 


d tailings 
President Brand, President Steyn, Welkom, and Western Holdings Mines, all subsidiaries of Anglo-American Corp. in the 


Orange Free Sta tate Province. 


Vanadium.—The largest reserves of ex- 
ploitable vanadium in the world were in the 
titaniferous magnetites of the Bushveld Ig- 
neous Complex in the Republic of South 
Africa. The country's and the world's lead- 
ing vanadium producer continued to be 
AAC's Highveld Steel and Vanadium Corp. 
Ltd. Ore from the Steelport-Roossenekal 
area of Transvaal was treated in Highveld's 
Witbank plant, which had the capacity to 
produce 12,000 tons per year of vanadium 
pentoxide (V: O,). Ucar Minerals Corp. Ltd., 
a subsidiary of Union Carbide S.A. Ltd., 
operated plants at Brits and Bon Accord 
near Pretoria with a combined capacity of 
2,000 tons of V- O, per year. The Bon Accord 
plant was shut down in October 1980. Otavi 
Mining Co. Ltd. operated a 1,500-ton-per- 
year VO; plant near Wapadskloof in Trans- 
vaal. Both Samancor and RTZ were report- 
ed to control unexploited sources of vana- 
diferous magnetite ore. All statistics about 
the production and sales of vanadium ores 
or products were classified by the Govern- 
ment in 1980. 

Zinc.—ISCOR's galvanizing plant at 
Vanderbijlpark has used zinc metal derived 
from concentrates imported from Namibia's 


Rosh Pinah Mine and milling operation for 
a number of years. In 1972, the Prieska 
Copper Mines commenced the production of 
sphalerite (zinc sulfide) concentrate from its 
four-product mine at Copperton, 65 kilome- 
ters southwest of Prieska. Production has 
continued at a rate of 100,000 to 150,000 
tons of zinc concentrate per year. Part of 
the zinc concentrate was sold to GFSA's 
ZINCOR smelter-refinery at Springs in 
Transvaal, which also imported zinc concen- 
trate from overseas. In 1980, BMD reported- 
ly produced some 15,000 tons of zinc concen- 
trate from its Broken Hill ore body in 
northwest Cape Province, and shipped it to 
the ZINCOR refinery. Future production 
was envisaged at the rate of 18,000 tons per 
year of contained zinc. ZINCOR installed 
new hot-acid leach equipment at its hy- 
drometallurgical plant at Springs and re- 
ported a subsequent improvement in the 
recovery of zinc metal. 


NONMETALS 


Asbestos.—Both production and export 
sales of asbestos declined in 1980 for the 
third straight year. The Republic of South 
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Africa produced some chrysotile asbestos, 
but most of the output was of the crocidolite 
and amosite varieties for which the country 
remained the major world source. Cape 
Blue crocidolite was the most important 
variety economically and has usually 
accounted for more than one-half the total 
value of annual asbestos sales. Three major 
companies accounted for most of the Repub- 
lic’s asbestos production in 1980. Gencor 
Ltd. owned two asbestos-producing subsid- 
iaries, Griqualand Exploration and Finance 
Co. Ltd. and Msauli Asbes Beperk. Griqua- 
land’s operations in the Kuruman district of 
Cape Province produced about 50,000 tons 
per year of Cape Blue crocidolite fiber. The 
country’s largest producer of crysotile as- 
bestos was the 85,000-ton-per-year Msauli 
property at Barberton in Transvaal. 

Cape Blue Mines (Pty.) Ltd. and Egnep 
(Pty.) Ltd. were administered by Cape As- 
bestos South Africa (Pty.) Ltd. Cape Blue 
produced blue crocidolite from its Pomfret 
and other mines in northern Cape Province. 
Egnep’s Penge Mine in Lydenberg district, 
Transvaal, continued to be the world’s larg- 
est producer of amosite asbestos, with the 
capacity to produce 100,000 tons per year. 

Cape Blue crocidolite fiber was also pro- 
duced by Kuruman Cape Blue Asbestos 
(Pty.) Ltd. and Danielskuil Cape Blue Asbes- 
tos (Pty.) Ltd., subsidiaries of Asbestos In- 
vestment (Pty.) Ltd. and owned by the 
European Eternit Group. Kuruman’s mines 
had a total capacity of 48,000 tons per year 
and Danielskuil’s mine could produce 
15,000 tons per year, all from Cape Prov- 
ince. 

Cement.—Despite the loss of more than 
50% of its export cement sales due to the 
overthrow of the Iranian Government and 
unrest in the Middle East, the Republic of 
South Africa had a record year for its 
cement industry because of the countrywide 
boom in the construction industry. A 21% 
increase over that of 1979 in volume of 
cement sales was reported for 1980 when 
total sales reached a new record of 7.4 
million tons. Production facilities were re- 
portedly more than 85% utilized, and trans- 
port facilities were claimed to be the bottle- 
neck restricting higher sales. The chief 
construction projects included the new Sa- 
sol II and III oil-from-coal plants and ancil- 
lary buildings, the Drakensburg dam, water 
diversion system and irrigation scheme, and 
the Koeberg powerplant near Cape Town. 
There was a general expansion of the min- 
ing and other industries throughout the 
country, which included provision of hous- 
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ing and facilities for employees. 

Blue Circle Ltd. was adding a 1,430-ton- 
per-day kiln plant, 207 feet in length, to its 
Lichtenburg operation and reported plans 
to double its output at a later date. Cape 
Portland Cement Co. Ltd. put a 1,600-ton- 
per-day preheater kiln onstream at its De 
Hoek plant in 1980. A 45,000-ton-per-year 
plant was to be built at Port Shepstone on 
the Natal south coast. The plant was sched- 
uled to supply the Durban vicinity and 
reduce the transport of clinker from west- 
ern Transvaal. 

Diamond.—There was an increase of 
nearly 2% in the overall production of 
diamond (gem and industrial) in the Repub- 
lic of South Africa during 1980 and a 3.396 
increase in the number of carats sold. The 
total sales value of the marketed diamonds 
increased marginally but did not reflect a 
reduction of world market prices, but rather 
a diminution in the average size or quality 
of the diamonds marketed. The output of 
low unit value mine diamonds increased by 
10%, while production of the more highly 
valued alluvial diamonds decreased by 1796 
in 1980. 

The marketed output of diamonds in 
carats and the average prices in U.S. dollars 
per carat realized for diamonds from vari- 
ous sources in the Republic of South Africa 
are shown in table 7. 

The world's largest diamond-producing 
company continued to be De Beers Consoli- 
dated Mines Ltd. with headquarters at Kim- 
berley in northeastern Cape Province. De 
Beers' largest producer since 1979 was the 
Finsch open pit in a kimberlite pipe 150 
kilometers northwest of Kimberley in Cape 
Province. Underground extraction of ore 
Started from an inclined ramp on February 
18, 1980. Total ore production during 1980 
was 3,864,900 tons and came mostly from 
the 160- to 220-meter benches of the open 
pit, while overburden extraction continued 
from the 112- to 136-meter levels. The ore 
grade averaged 75.21 carats per 100 tons 
yielding 2,906,961 carats, a 12% increase 
over the 1979 production. 

Of the four kimberlite mines within 6 
kilometers southeast of the town of Kimber- 
ley in Cape Province, the Wesselton under- 
ground mine had the largest output with 
329,861 carats produced from 1,397,100 tons 
of ore at a grade of 23.61 carats per 100 tons. 
The Bultfontein pipe, also mined under- 
ground, produced 681,400 tons of ore with 
38.83 carats per 100 tons, or 264,611 carats 
of diamond from the 580- and 700-meter 
levels. Drainage tunnels excavated south- 
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west of the pipe yielded substantial quanti- 
ties of water. The return airway to the joint 
ventilation shaft and fan chamber was com- 
pleted during the year. The 1,157,200 tons of 
ore recovered from  Bultfontein floors 
dumps yielded 319,318 carats at a grade of 
21.59 carats per 100 tons. Sampling of other 
dumps in the area continued, and the hy- 
draulic excavator was converted from diesel 
to electric power during the year. 

At the nearby Dutoitspan underground 
mine, 603,800 tons of ore from the 760-meter 
level block cave area yielded 123,264 carats 
of diamond at a grade of 20.41 carats per 100 
tons. The system of water tunnels around 
the pipe was nearly completed and was 
draining substantial quantities of water 
from the surrounding strata. Production 
from the De Beers underground kimberlite 
mine yielded 135,993 carats from 665,800 
tons of ore from the 620- and 745-meter 
levels at a grade of 20.43 carats per 100 tons. 
. At the Kamfersdam kimberlite some 5 kilo- 
meters to the north, an access ramp was 
advanced 689 meters to within 206 meters 
of the pipe. Completion of the ramp and 
sampling of the 225-meter level of the pipe 
were scheduled for 1981. 

At the Koffiefontein kimberlite mine in 
Orange Free State Province, nearly 80 kilo- 
meters southeast of Kimberley, some 
3,645,700 tons of ore was treated and the 
grade improved from 11.24 to 11.84 carats 
per 100 tons, resulting in a 596 increase to 
431,480 carats of diamond recovered in 
1980. Development of the 522-meter level 
haulages, main tip, crusher, and conveyor 
installations were completed by yearend. 
Open pit mining was scheduled to end and 
underground mining was to start by March 
1981. 

The Premier kimberlite mine in Trans- 
vaal Province, about 10 kilometers north- 
east of Pretoria, was for many years the 
Nation's largest producing diamond mine 
and was still first in ore production in 1980 
when 7,597,700 tons of ore was treated to 
recover 2,039,186 carats of diamond at a 
rate of 26.84 carats per 100 tons. Of this, the 
underground mine produced 5,239,400 tons 
of ore with a grade of 29.36 carats per 100 
tons for 1,538,198 carats of diamond, while 
dump retreatment involved 2,358,300 tons 
of ore with 21.24 carats per 100 tons for 
500,993 carats of diamond. Development 
below the gabbro still was generally behind 
schedule because of poor ground conditions 
that required the installation of additional 
support in the crusher area. A new heavy 
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media plant for treating fine ore was com- 
missioned at yearend and was expected to 
recover more small diamonds than had 
been possible with the jig plant. 

Virtually all of South Africa’s alluvial 
diamonds were recovered by the various 
units of De Beers’ Namaqualand Div. along 
the western coast of Cape Province. De 
Beers’ alluvial output totaled 1,434,262 car- 
ats while production from the State Alluvi- 
al Diggings at Alexander Bay was 139,114 
carats, and a smaller company operatirg 
offshore produced nearly 50,000 carats. De 
Beers’ largest alluvial operation was the 
Koingnass Complex where 22.4 million tons 
of overburden was excavated and 1,842,100 
tons of ore (diamondiferous gravel) was 
treated, including 341,500 tons mined at 
Mitchells Bay, 26 kilometers to the south. 
Washed gravels were transported to the 
Koingnass diamond recovery plant, where 
they were treated, along with the recovery 
from 1.5 million tons of Koingnass gravel. 
The overall yield of 635,321 carats indicated 
an average grade of 34.49 carats per 100 
tons. At Dreyers Pan, mining was halted in 
midyear after 755,300 tons of gravel yielded 
87,425 carats of diamond at a grade of 11.58 
carats per 100 tons. In the latter part of 
1980, the bulk sampling plant resumed 
operations near Dreyers Pan and treated 
470,600 tons of gravel to recover 61,951 
carats of diamond at a grade of 13.16 carats 
per 100 tons. 

In May 1980, a new recovery plant was 
commissioned at Tweepad and was staffed 
with personnel from Dreyers Pan. During 
the latter half of the year, 1,309,000 tons of 
gravel yielded 144,348 carats at an average 
grade of 11.08 carats per ton. At Annex 
Kleinzee, 3,068,200 tons of gravel was treat- 
ed at an average grade of 14.98 carats per 
100 tons and yielded 459,573 carats of dia- 
mond. Some of the Annex Kleinzee gravels 
came from adjacent farms including the 
southern part of the Dreyers Pan lease. 
Overburden stripping in these areas totaled 
33,715,600 tons and was expected to in- 
crease in 1981 when delivery of a new 46- 
cubic-meter-capacity dragline was expected. 
At the Langhoogte Mine, 35 kilometers to 
the east, gravel production was 339,800 tons 
at 13.43 carats per 100 tons for a yield of 
45,644 carats. An 86-kilometer pipeline was 
completed during 1980 to bring potable 
water fron Nababeep to Kleinzee. Pressure 
testing and commissioning were in progress 
at yearend. 
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Table 7.—Republic of South Africa: Marketed diamond output, by province 


1978 1979 1980 
Price Price Price 
. Output Output Output 
Province per per per 
(carats) carat (carats) curat (carats) curat 
Mine diamond 
Oh aes fae Bye eet eh ace 8 1,940,755 $31.95 2,033,993 $39.60 2,342,714 $39.92 
Cape Province ____________________ 3,593,972 44.38 3,680,787 45.58 3,902,256 52.04 
Orange Free State__________________ 408,802 113.97 441,050 117.34 531,708 167.92 
Total... 5 eine 5,943,529 45.10 6,155,830 48.15 6,716,618 56.94 
Alluvial diamond: 
ansvaal.- — Ss So ey 16,274 294.18 22,268 325.21 26,882 506.93 
Cape Province ____________________ 1,480,273 168.17 1,995,046 172.45 1,645,920 189.12 
Orange Free State 23 26.00 7 261.80 764 115.13 
Tou Ge ĩ⅛»W0 8 1,446,570 169.07 2,017,821 174.13 1, 673,566 194.19 
Grand totaalaaaaiwils cL 7,390,099 69.37 8, 173,151 79.70 8,450,245 


Source: Republic of South Africa De 
Minerals, October-December 1980, p. 2. 1 


Fluorspar.—Production of fluorspar in- 
creased nearly 15% to a new record of 
523,000 tons maintaining the country as the 
second largest producer in the world after 
Mexico. Export sales also increased more 
than 20% to 443,000 tons with a sales value 
of $43.8 million. Most of the production 
consisted of acid-grade fluorspar, with 97% 
or more CaF». Early in 1980, Derby Metals 
and Minerals S.A. Ltd. announced that it 
had acquired Marico Fluorspar (Pty.) Ltd., 
formerly a subsidiary of United States Steel 
Corp. and the country’s largest producer. 
Derby’s affiliate, Rand Mines Ltd., was to 
become technical manager of the operation. 
Marico’s annual capacity was 120,000 tons 
per year of acid-grade fluorspar and 40,000 
tons per year of metallurgical-grade fluor- 
spar from their mine near Zeerust, in north- 
western Transvaal. Gencor's Buffalo 
Fluorspar (Pty.) Ltd. was reported as operat- 
ing the world’s largest acid-grade fluorspar 
mine with a capacity of 150,000 tons per 
year at its mine near Naboomspruit in 
Transvaal. Buffalo’s better ore contained 
abnormal amounts (0.25%) of P20, and its 
mining was discontinued in favor of lower 
grade (12% to 15% CaF.) ores with 0.03% 
P,0;. Chemspar Ltd., a subsidiary of Phelps- 
Dodge and Vergenoeg Mining Co. Pty. Ltd., 
owned by Bayer A.G., each had a 90,000-ton- 
per-year capacity, and Ruigtepoort Fluor- 
spar Mines (Pty.) Ltd. had a reported annu- 
al output of 25,000 tons. 

Phosphate.—The Government-controlled 
Foskor continued to produce most of the 
Republic’s phosphate from the Palabora 
carbonatite complex in northeastern Trans- 
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ment of Mineral and Energy Affairs, Quarterly Information Circular, 
d=US$1.2854 for 1980. 


vaal Province. Like the neighboring PMC 
copper mine, Foskor installed mobile crush- 
ing units feeding shiftable conveyor bridges 
and belts in order to reduce truck haulage 
of its foskorite ore and PMC’s phosphate- 
rich waste rock and thus to conserve diesel 
fuel. After diamond drilling had outlined 
larger and deeper extensions to the phos- 
phate enriched carbonatite, Foskor was as- 
sessing a possible plant expansion that 
could double the production of phosphate 
concentrate. In 1980, nearly 20 million tons 
of ore was treated to produce nearly 3.5 
million tons of concentrate. Triomf Fertiliz- 
ers (Pty.) Ltd. at Richards Bay, and the 
smaller Federale Kunsmis Ltd. (Fedmis), 
near the PMC plant, purchased most of 
Foskor’s concentrate, and their combined 
output was more than 500,000 tons of phos- 
phoric acid in 1980, mostly for export. Fed- 
mis operated its own phosphoric acid plant, 
which consisted of a 72,000-ton-per-year No. 
1 unit, plus No. 2 and No. 3 units with a 
combined capacity of 221,000 tons per year 
of phosphoric acid. Simon Carves Pty. Ltd. 
(Africa) had contracted to enlarge the No. 2 
and No. 3 units by 30%. The No. 3 sulfuric 
acid plant was also enlarged, and a new 
200,000-ton-per-year sulfur-burning plant 
was completed by yearend. 


MINERAL FUELS 


Coal.—For the third straight year, the 
value of the country’s coal production has 
exceeded $1 billion, and the value of coal 
exports reached the equivalent of $884 mil- 
lion in foreign exchange, an increase of 35% 
over that of 1979 in terms of domestic 
currency. An increasing amount of coal was 
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used to generate electrical energy as both 
coal and ore transport vehicles were con- 
verted from diesel consumption to part 
electric drive. The country’s 78 producing 
collieries supplied 72% of the country’s 
energy requirements. The coal consumption 
at the Sasol II oil-from-coal plant also in- 
creased as additional units commenced 
functioning. 

ISCOR commissioned its $300 million 
Grootegeluk opencast coal mine near Ellis- 
ras in northwestern Transvaal for opening 
on April 15, 1980, as its major source of 1.8 
million tons per year of mixed coking coal 
for its metallurgical requirements. 
Grootegeluk’s middlings were scheduled to 
supply a planned Electricity Supply Com- 
mission (ESCOM) power station. In order to 
reduce diesel-powered truck haulage, IS- 
COR was installing 22-cubic-meter Parkin- 
son and Howard electric shovels that loaded 
overburden through 3,000-ton-per-hour mo- 
bile gyratory crushers and fed shiftable 110- 
meter-long bridge conveyors linked to 
crawler-mounted spreaders at the dumps. 

On January 25, 1980, Rand Mines opened 
its new opencast Duvha coal mine designed 
to supply ESCOM’s Duvha power station 
under construction nearby. The power sta- 
tion had a capacity of six 600-megawatt 
units and the Duvha Colliery was to provide 
its fuel for 35 years. Mining was to utilize 
three 53-cubic-meter draglines and two 
smaller draglines when full production was 
achieved in 1986. 

GFSA installed a $1.5 million benefi- 
ciation unit for fine coal at its Greensides 
Colliery near Witbank to produce 4,000 tons 
per month of low-ash fine coal for export to 
European power stations. The new plant 
was integrated with GFSA’s No. 2 seam 
plant, which treated 160,000 tons per month 
of raw coal. 

The facilities of the Richards Bay Coal 
Terminal Co. (RBCT) were established in 
1970 to supply Japanese steelmakers with 
21 million tons of coal from the Transvaal 
Coal Owners Association and to relieve the 
port of Durban. The port capacity was 12 
million tons per year in 1976 and had 
expanded to 20 million tons per year by 
April 1979. In 1978, the Government au- 
thorized further expansion to 44 million 
tons per year at a cost to RBCT of $296 
million. Upgrading of the railroad was han- 
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dled by SARAH, which also was planning 
construction of additional harbor facilities 
including two new quays. The two original 
quays were 360 meters in length and could 
load 150,000-deadweight-ton bulk carriers 
at the rate of 6,500 tons per hour. Some $60 
million was to be spent for dredging the 
harbor to handle 250,000-ton bulk carriers 
during the next 2 years. Bituminous coal 
from Transvaal was brought to the port in 
trains of 84 trucks with a total capacity of 
4,900 tons, while Natal anthracite was car- 
ried in smaller block trains of 2,500-ton 
capacity. 

Petroleum.—The Republic of South Afri- 
ca continued to import crude oil, but an 
increasing amount of its refineries’ require- 
ments were met by the combined output of 
synthetic crude (syncrude) from its Sasol I 
and II plants. The full-scale Sasol II plant at 
Secunda was reportedly producing at 40% 
of its total capacity and was consuming 
about 135,000 tons per week of coal from the 
nearby Bosjesspruit Colliery. At the adja- 
cent Sasol III plant, construction was about 
35% complete and commissioning for full 
production was scheduled for 1984. Security 
around the construction site was intensified 
following explosions that destroyed liquid 
fuels worth approximately $5.5 million at 
Sasolburg and Secunda early in 1980. 

The Government-owned Southern Oil Ex- 
ploration Corp. Pty.) Ltd. (Soekor) contin- 
ued offshore exploration throughout 1980. 
In December, its FA2 well, 90 kilometers 
south of Mossel Bay, intersected a 70-meter 
section of rock including three layers of 
hydrocarbon-bearing sandstone at depths 
slightly in excess of 2,700 meters. Initial 
testing of the upper layer indicated a flow of 
11 million cubic feet of gas per day accompa- 
nied by some 200 barrels of gas condensate 
or very light oil. The second layer produced 
a test of 8 million cubic feet of gas and 100 
barrels of condensate per day. Soekor was 
planning additional seismic surveys to de- 
termine the extent of the field and addition- 
al drilling to explore the extent and uni- 
formity of the reservoir. 


1Physical scientist, Branch of Foreign Data. 

Where necessary, values have been converted from 
South African rand (R) to U.S. "dollars at the rate of 
R1=US$1.19 for 1979, and at R1 = US$1.2854 for 1980, as 
shown in International Financial Statistics, v. 34, No. 1, 
pp. 348-350. 


The Mineral Industry of Spain 


By Roman V. Sondermayer! 


Spain continued to make efforts to in- 
crease domestic production of minerals, 
with an aim to lower imports of raw materi- 
als for its fast growing industry and to cut 
the trade deficit, which was largely caused 
by imported liquid fuels. 

During 1980, Spain remained an impor- 
tant producer and processor of minerals in 
Europe, with output of several minerals 
that were significant to the world economy. 
Spain's approximate share of world output 
of these minerals was mercury (17%), pyrite 
(11%), fluorspar (7.3%), and potash (2.8%). 

The Spanish mineral industry contrib- 
uted about 11% of the gross national prod- 
uct. The share of petroleum refining was 
10%, and the extractive segment was only 
about 1%. Total employment in the mineral 
sector was close to 600,000 persons, of which 
mining employed about one-third. 


The overall economic situation in the 
country was similar to that in other Europe- 
an countries. Unemployment was near 
12%, and inflation was just over 15%. 
Except for the mineral industry, all activi- 
ties were depressed, including the energy 
sector. 

In 1980, major events of the mineral 
industry included completion of an alumina 
plant at San Ciprian in northern Spain; Rio 
Tinto Zinc of the United Kingdom (RTZ) 
increased its holding in Rio Tinto Minera 
(RTM), the largest producer of /copper in 
Spain, from 25% to 49%; exploration for 
iron ore in southern Spain; the/startup of a 
new opencast mercury mine near Almaden; 
and the construction of a strontium com- 
pound plant and modernization of a stron- 
tium mine near Granada. 


PRODUCTION 


The mineral industry of Spain is owned 
by the Government and by private capital. 
Government manages most of its companies 


through Instituto Nacional de Industria 
(IND. A following tabulation shows the 
structure of the industry. 


Table 1.—Spain: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980. 
METALS 
Aluminum: 
Bauxie . ah eel 13,500 19,614 9,274 16,845 20,000 
Metal: 
Primary ----.--------------——- 210,516 211,167 212,100 259,511 2386,492 
Secondary ------------------—- 40,000 ,100 42,000 43,000 
Antimony, mine output, metal content 260 1331 442 501 2625 
Arsenic, white 10 10 10 E un 
Cadmium metal „„ 246 303 253 222 2309 
Copper: 
ine output, metal content 35,555 143,021 39,259 43,708 235,916 
Metal: 
Blister: 
Primero c ucc ete LL 792,500 799,500 95,500 90,300 95,000 
See footnotes at end of table. 
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Table 1.—Spain: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979P 1980° 
METALS —Continued 
Copper —Continued 
Metal —Continued 
Blister —Continued 
Secondary ----------------- 720,000 718,000 17,000 18,000 20,000 
Total er Sc IO aeneis "112,500 117,500 112,500 108,300 115,000 
Refined: 
Fi: 8 110,000 130,000 117,000 119,400 127,700 
Secondary ___________--__-- 791,000 29,000 30,000 25,000 30,000 
CCC 141, 000 159,000 147,000 144,400 157,700 
Gold, mine output, metal content _ _ troy ounces_ _ 148,601 7117,800 102,882 91,404 90,000 
Iron and steel: 
Iron ore and concentrate: 
Gross weiggnt thousand tons. _ 8,227 8,327 8,580 8,827 28,865 
Iron content do- 4,073 4,122 3,906 3,994 23,983 
Metal: 
Pig iron --------------—-- do. ... 6,624 6,605 6,253 6,508 6,500 
Electric furnace ferroalloys.. . — _ — do- 299 301 365 395 400 
Steel: 
rüde do- 10,910 10,921 11,345 12,200 212,671 
Castings and forgings- _ - - - - do... 92 181 300 48 
inl cuo c mans do- 11,002 11.102 11,645 12,248 12,721 
Semimanufactures do— 12,017 12,164 10,801 9.202 29,472 
Lead: 
Mine output, metal content 62,196 765,540 71,341 72,262 272,549 
Metal: 
Primary’ es lei ele ee eet 173,241 89.177 83.400 87,200 284,300 
S,. 128,500 129,400 38,800 39,800 239,700 
Mercury: 
Mine output, metal content 
76-pound Tuum = 42,729 26, 850 29,588 33,275 33,000 
Nl. do 40, 147 127,031 31.037 32,375 34,000 
Silver: 
Mine output, metal content 
thousand troy ounces__ 3,222 72,966 2,924 3,168 3,000 
Metal, primar do—- 3,107 NA NA NA NA 
in: 
Mine output, metal content 390 1641 711 496 2427 
Metal, primary 5,369 5,343 4,575 4,412 4,500 
Titanium dioxide ______________~____~_ 21,110 39,478 39,336 40, 000 40,000 
Tungsten, mine output, metal content 329 7307 358 394 2377 
. mine output, UsOs content 228 1254 284 349 2408 
inc: 
Mine output, metal content 83,370 798,316 146,844 142,745 2169,570 
Metal primary and secondary ___________ T161,136 r 156, 600 177,000 182,700 2151,800 
NONMETALS 
, ————————Y *92,695 784,280 11,451 14,100 13,000 
p Le LLL 408 408 408 408 400 
Cement, hydraulic, other than natural 
thousand tons. _ 25,202 21,995 30,233 21,912 228,460 
3 ——— 8 cubic meters. . 115,808 179,936 159,759 163,174 165,000 
ays 
Attapulgite .—— ouem cec 323,046 335,812 39,230 62,423 NA 
Bentonit ee 108,148 114,600 108,318 120,678 120,000 
Kaolin, marketable 
i ne nic eR *140,000 166,490 57,961 12,425 71, 
Washed. | 24 e nomeu a 207,180 232,145 193,136 204,106 205,000 
Refractory, not further described NA 352,519 294,799 427,817 NA 
Other thousand cubic meters 8,517 9,165 8,984 f 8,500 
Diatomite and tripolii €17,150 28,281 21,370 27,196 27,000 
Feldspar and pegmatite peeks i 93,222 116,283 115,685 116,000 
Fluorspar: 
Gross weight: 
Acid- grade 221,977 211.825 201,505 155,278 2199,254 
Metallurgical- grade 64, 676 98,636 99,790 37,620 97, 
Total ELLE es es 286,653 310,461 301,295 192,898 296,254 
CaF? content: 
Acid-grade____________________ 215,766 1205, 905 195,994 150,327 2193,126 
Metallurgical-grade |... 749, 807 775,960 16,893 28,600 15, 
1J;ĩ;35LIꝓ oer a t T265,513 7281,865 212,887 178,927 268,126 


See footnotes at end of table. 
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Table 1.—Spain: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity 1976 1977 1978 1979P 1980* 
NONMETALS —Continued 
Gypsum and anhydrite, crude — thousand tons... *4,200 5,482 5,369 5,275 5,500 
Kyanite and related materials: Andalusite _ _ _ _ _ 5,743 12.981 5,087 5,355 5,100 
Lime, hydrated and quicklime* _ thousand tons_ _ 400 400 350 400 450 
esite: 
ei... eS ee ue NA 161,869 128,627 147,761 NA 
Crudll e *348,082 421,241 306,548 381,867 380,000 
Meerschaum (sepiolite) _--------------- *66,498 97,630 131,817 202,810 NA 
§Üð AAA eL RR EE €500 r2 934 3,345 5,169 5,000 
Nitrogen: N content of ammonia 
thousand tons. _ 1,051 965 880 820 800 
Pigments, mineral: 
Ochérp = 225 on ee ee chee eee 8,983 12,365 12,227 15,078 15,000 
Red iron oxide 27,151 36,261 €24,000 25,000 25,000 
Potash salts, K2O equivalent 630,252 561,630 612,581 667,560 2660,439 
Free. 8 120,839 931,793 902,402 779,118 770,000 
Pyrite including cuprous, gross weight 
z thousand tons_ _ 2,349 r2 423 2,292 2,366 22 439 
t: 
Bock aiu Ee do- 1.200 71,901 2,092 2,187 2,200 
Marine and other |... do- 1.159 71,200 1,271 1,260 1,300 
Sand and gravel: Silica sand do |... 1,622 r 42,844 42.438 42.178 NA 
Sodium compounds: 
Sodium carbonate, manufactured do- 524 r €320 499 500 505 
Sodium sulfate: 
Natural: 
Glauberite, NagSO4 content 55,390 73,705 104,492 101,780 102,000 
Thenardite, NazsO content 108,938 107,411 102,975 106,022 106,000 
Manufactured 166,380 174,307 121,704 €175,000 175,000 
Stone: 
Calcareous: 
Dolomite thousand cubic meters . _ 1,120 71,077 1,168 1,145 NA 
Limestone _______________ do_ _ _ _ 41,219 44,732 42,166 40,019 NA 
Marble _______________-_ _ do... 289 311 292 333 NA 
;§ĩ5Ü[³ð¹ön; a EME do_ ___ 30,062 2,863 2,896 3,404 NA 
(ff ns Se en es eS en do. - 2,163 r783 617 636 NA 
, do- 2.717 2.683 3.144 3,191 NA 
MB. xo ee ĩ LP den do_ ___ 426 631 557 610 NA 
Phonolite _________________ do... 148 169 171 242 NA 
Porphyry n noun xe ee m do- 126 105 179 169 NA 
Quartz thousand tons. . *598 650 717 190 NA 
Quartzite | thousand cubic meters 249 205 219 230 NA 
Sands tone do- 634 1,008 858 620 NA 
Serpentine ________ ~~ thousand tons NA 263 306 409 NA 
late thousand cubic meters 599 619 583 656 NA 
Trass and tufa |... 88 241 NA NA NA NA 
CP 2230 c 08888 do- 16,481 717,265 17,232 17,554 NA 
Strontium minerals: 
Gross weight __________________--~- 27,500 711,000 14,000 18,000 18,200 
Sr204 content ____________________ “6,600 19,680 12.320 16,560 16,000 
Sulfur: 
S content of pyr ite 1,052 T1,099 1,046 1,091 21,125 
Byproduct: 
Of metallurgy - tt 123 129 117 120 125 
Of petroleum ------------------ 4 5 10 10 12 
Of coal (lignite) gasification. nnn 1 2 3 3 3 
Talc and steat ite 47,617 60,070 61,892 71,047 70,000 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. . _ €12,065 14,556 13,100 8,710 NA 
Carbon black „„ 50,336 52,745 53,000 53,000 54,000 
Coal: 
Anthracite ___________ thousand tons. . 3,548 13,761 3,831 3,796 24.026 
Bituminous ________________~— do- 6,969 78,115 7,668 8,049 28,708 
Ein do... 4,150 15,813 8.272 10.696 215,918 
PCJ7C7§·Üĩ˙¹᷑ʃẽ5ͤ.4-õ ³%Üö2 do_ ___ 14,667 17,689 19,771 22,541 228,652 
Coke, metallurgicgaalll do—— 4,356 4,276 3,886 3,897 ,000 
Fuel briquets: 
Briquetsss _ do- 10 7 7 6 NA 
Ovoids --------------—----—- do 84 69 43 40 40 
Gas, natural, marketed _ _ million cubic feet 41 1152 531 363 300 
F) ⁰Üw 88 30,552 41,721 31,519 46,379 46,000 
Petroleum 
Crude thousand 42-gallon barrels. — 11,552 77,203 1,134 8,383 211,732 


See footnotes at end of table. 
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Table 1.—Spain: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979P 1980* 


MINERAL FUELS AND RELATED MATERIALS 


ntinued 
Petroleum —Continued 


Refinery products: 
Gasoline, motor 


thousand 42-gallon barrels. _ 44,288 44,150 46,719 46,844 245,452 

Jet fue!!! do- 17,489 16,282 19,055 17,928 217,091 
Kerosine___________. ----do--_- 1,284 2,264 893 473 21,061 
Distillate fuel oil —__-------- do. ___ 17,221 96,434 78,136 83,272 280,219 
Residual fuel oil do... 163,758 137,246 138,875 139,663 2151,365 
Lubricants including grease _ __ do 1,677 1,791 1,706 1,657 22,386 
Ohe ee se do... 48,388 39,170 44,289 *44,000 247,346 
Refinery fuel and losses do... 22.032 16,896 20,848 *21,000 21,700 
Total 622065 8 fa Co 376,137 354,833 350,521 354,837 366,620 


‘Estimated. PPreliminary. "Revised. NA Not available. 

sTable includes data available through Sept. 1, 1981. 

*Reported figure. 
In previous editions, reported as “Earths, industrial, n.e.s.' 

‘Includes sand obtained as a byproduct of feldspar and Sae production. 


Commodity Major companies Location of principal facilities 
Alumina __________~- Alumina de Espana S.A AAA Plant of San Ciprian. 
Aluminum cd E ⅛ . A ar A E Do. 

PFF Endasa S. AA Plant at Aviles and Valladolid. 

PPP a een Aluminio de Galicia S. AA Plant at La Coruna and Sabinanigo. 
Bituminous coal. Hunosa S. AAA Mines in Asturia. 
Cement᷑t Cia. General de Asfaltos y Portland S. A 7 plants. 

Copper ore Rio Tinto Minero S. Ak Mines at Rio Tinto. 
Copper, refined 44. . é Refinery at Huelva. 
Ferroallo ys Soc. Espanola de Carburos Metalicos S. A Plant at Berga. 

Hidro Nitro Espanolas S. AAA Plant at Monzon. 

Ferroaleaciones Espanolas S. AA Plant at Medina del Campo. 
Iron ore Cia. Andalusa de Minas S. A Mine at Marquesado. 
Lead ores Sociedad Minera y Metallurgica de Penar- Mines at Mantas des Los Azules, Union. 

roya de Espana. 
Lead sme lter ED PHONE (yt é Smelter at Santa Lucia. 
Mercur, Cousejo bi Administration de Minas de Mines and smelter at Almaden. 
maden. 
Petroleum, refined |... Empresa Nacional del Petroleo S.A A n at Valle de Escombreras and 
ertolano. 
Do: nmm Cía. Esp. de Petroleos S.A _ Refineries at St. Cruz de Tenerife, Algeci- 
ras. 
Potasss Potasas de Navarra S. AA Mine near Pamplona. 

DO: ee Bee ee Minas de Potasas se Suria S. KA. Mine near Suria. 

Do ai ee ip st Union Explosivos Rio Tinto S.A A Mines at Balsarney-Sallent and Cardon. 
Pyrite c ce es Tharsis Sulfur and Copper Co. Ltd—- Mines at Tharsis and La Zarza 
SS! A é Empresa Nacional Siderurgica S. A Work at Aviles, Felguera, Gijon-Moreda, 

Gijon-Verina. 
DO see See: Altos Hornos de Vizcaya S.A A Work at Baracaldo-Sestao. 
Zinc ore Real Cia. Asturiana de Minas S. A Mines at Reocin and Rubialres. 
Zinc, smelter „))) ͤ ĩ K 8 Electrolytic zinc plant at San Juna de 
Neuva. 
TRADE 


During the last several years, Spanish show details of foreign trade of Spain in 
imports of minerals heavily taxed the coun- minerals as reported in Foreign Trade Sta- 
trys balance of payments; during 1980, tistics published by the Spanish Govern- 
this situation remained. Tables 2 and 3 ment. 
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Table 2.—Spain: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Ore and concentratWte 
Oxides and hydroxides ______________~_ 


Metal including alloys: 
SOPHD aN eto 


Unwrought ___________________ 
Semimanufacture s 
Antimony metal including alloys, all forms 


Bismuth metal including alloys, all forms 
Cadmium metal including alloys, all forms 


. 


Ill. ee 


Unwroughgnt.d „ 


Semimanufacture s 
Gold: 
Waste and sweepi 
Metal including alloys, unwrought and 
partly wrought __ thousand troy ounces. . 
Iron and steel: 


and concentrate except roasted pyrite 
thousand tons_ _ 


Sponge iron, powder, soet _ 


Ferroalloys: 
Ferromanganese _____________ 


Steel, primary form 


Semimanufactures: 
Bars, rods, angles, shapes, sections 
thousand tons. 
Universals, plates, sheets _______.. 


Hoop and strip- _____________ _ 


Tubes, pipes, fittings ___________ 
Castings and forgings, rough — _ _ _ __ 


See footnotes at end of table. 


1978 


11,737 
47,242 
14,403 
"264,605 
2,391 
"933,077 


17,772 
546 
43,228 
406,927 


22,407 


1979 


1,106 
69 


684 
42,810 
21,155 
593 


20,065 
$20,318 
194 
1,995 
330 

172 
13,397 
93,481 
120,350 
248,421 
2,142 
802,304 
21,112 


11,502 
39,114 


364,364 


28,143 


United 
States 


156 
156,088 


Destinations, 1979 


Other (principal) 


All to Portugal. 
Portugal 43; United 
Kingdom 11. 


Italy 589; Pakistan 40; West 


Japan 24, 7775 1; Po rtugal 
4,185; Netherlands 3,499. 

France 7,442; Portugal 
2,207; Finland 770. 

Netherlands 294; France 
127; Japan 

Mainly to Netherlands. 

Belgium-Luxembourg 47; 

etherlands 32. 


Mainly to East Germany. 
United Kingdom 40; 
Colombia 18. 


All 129 0 est Germany. 
Morocco 15. 


West Germany 405; Japan 
101; United Kingdom 73. 
Belgium-Luxembourg 
12,799; Crane 6,258; West 
rmany 
Italy 4,451; 10 9885 3,124; 
Portugal 2,008. 


All to West Germany. 


Switzerland 96; United 
Kingdom 64 


West Germany 641; Nether- 
lands 576; Romania 391. 
West Germany 307; 
France 13. 


West Germany 75; Belgium- 
Luxembourg 60; Nether- 
lands 22. 

Italy 5,263; West Germany 
1 995; France 1 ,814. 


Romania 14,795; West Ger- 
many 11,194; China, 
mainland 5,000. 

West Germany 43,745; 
United Kingdom 13,189; 
Japan 12,924. 

Venezuela 51, 995; Turkey 
36,305; Syria 20,063. 


U.S.S.R. 307; Saudi Arabia 
281; West Germany 244. 

West Germany 97,351; 
Greece 74,387; U.S.S.R. 
58,786. 

West Germany 11,134; 
France 4,722; Belgium- 
Luxembourg 2,599. 

Mainly to Saudi Arabia. 

China, mainland 12,724; 
15517055 9,331; Portugal 


,010. 

West Germany 57,450; 
France 41,406; China, 
mainland 40,022. 

France 7,042; Canada 2,521; 
West Germany 2,358 
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Table 2.—Spain: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Destinations, 1979 
Commodit 1978 1979 : 
7 rea Other (principal) 
METALS —Continued 
Lead: 
Ore and concentrate 59 34 ee All to France. 
Oxides .— — it ns ³ eo ee 101 20 SEA Mainly to Portugal. 
Metal including alloys: 
5) sere A 8 22 = 
Unwroughgnt 110,548 19,644 1.000 U. S. S. R. 8, 800: Belgium- 
Luxembourg 6, 622; Italy 
1.500. 
Semimanufacture s 227 1.293 73 France 727; Taiwan 182, 
Portugal 158. 
Manganese: 
Ore and concentrate 133 138 2a All to Portugal. 
(0,401. ii ae ee et ee S 2,869 3,000 = France 1,934; Italy 580; 
West Germany 253. 
Mercury_____________- 16-pound flasks_ _ 42,932 37,798 12,183 . Romania 7,484; East Ger- 
many 3,481; United King- 
dom 2,872. 
Molybdenum metal including alloys, all forms 51 124 E Mainly to Netherlands. 
Nickel metal including alloys: 
F177 a eee ere 359 302 REN Min Germany 141; France 
Unwrought |... 222222222222 18 193 7 Netherlands 105; West Ger- 
many 38; Portugal 15. 
Semimanufactures _________________ 129 601 (1) "e Germany 507; Libya 
Platinum-group metals including alloys, 
unwrought and partly wrought. _ troy ounces. . 578,713 47,615 m Japan 32,151; Switzerland 
5,016; France 4,855. 
Suc. elemental . . .............- 10 1 x Mainly to Netherlands. 
ilver: 
Waste and sweepings? ________ __ value $76,694 $839,741 $396,862 ee Finland 
Metals including alloys, unwrought and partly 
wrought thousand troy ounces. _ 1,673 3,344 us France 912; United King- 
dom 919; West Germany 
Tin metal including alloys: 
Ci E a fe E 8 37 94 ET United Kingdom 66; West 
Germany 20. 
Unwrought.- -----------------—-—-—- 331 567 NE Belgium-Luxembourg 180; 
etherlands 155; United 
Kingdom 111. 
Semimanufacture s 91 58 A Netherlands 40; Algeria 15. 
Titanium oxides _____$________________ 12,476 12,894 1,581 France 3,890; West Ger- 
many 2,213; Bulgaria 
1,100. 
Tungsten: 
Ore and concentrate 387 615 PIN West Germany 331; Nether- 
lands 119; United King- 
dom 104. 
Metal including alloys, all form 23 31 (1) West Germany 26. 
Zinc: 
Ore and concentrate 7,515 13,891 NN France 6,280; Algeria 3,850; 
Italy 2,050. 
ONGC p he ae ec RR 869 659 te Denmark 408; Belgium- 
Luxembourg 138; Italy 48. 
Metal including alloys: 
Blue powder 602 954 39 France 723; West Germany 
135; Portugal 55. 
Unwrought and semimanufactures _ _ _ _ _ 81,923 84,106 62,178 West Germany 6,401; 
United Kingdom 6,297; 
Portugal 3,220. 
Other: 
Ores and concentrates _______________ 62 141 1 Portugal 49; Netherlands 
42; United Kingdom 25. 
Ash and residue containing nonferrous 
RI E 33,531 38,402 sa Sweden 13,285; East Ger- 
many 12,528; West 
Germany 7,036. 
Oxides, hydroxides, peroxides of metals 716,355 11.864 -- Kuwait 8,313; Algeria 2,669. 
Metals including alloys: 
Alkali, alkaline-earth, and rare-earth 
me. 1 57 "M France 30; Ghana 16. 
Pyrophoric allo 60 18 mr Mainly to Portugal. 
Base metals including alloys, all forms 178 260 117 Netherlands 74; United 
Kingdom 28; Austria 23. 


See footnotes at end of table. 
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Table 2.—Spain: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 : 
d ico Other (principal) 
NONMETALS 
Abrasives, n.e.s.: 

Natural: Pumice, emery, corundum, etc... 2,547 2,039 e West Germany 960; Sweden 
400; Philippines 272. 

Artificial corundum „ 2,104 2,780 114 "a 1,305; West Germany 

6; Portugal 243. 
Dust and powder of precious and semi- 
precious stones value, thousands. _ $28 $114 $66 Switzerland $22; Venezuela 
$7; Mexico $5. 

Grinding and polishing wheels and stones 2,468 2,616 250 West Germany 894; Cuba 

195; France 186. 
Asbestos 222 33 41 zx Portugal 30; France 5; 
Mexico 4. 
Barite and witherite.__________________ 90,794 74,678 1,578 West mane Alge- 
ria 17,740; Republic of 
South Africa 10,948. 
Boron materials: 
Crude natural borates |. - 401 367 sas Mainly to Portugal. 
Oxides and acid |... gk 2,986 781 632 Canada 126; Portugal 15. 
Gent thousand tons. _ 9,830 9,592 453 Saudi Arabia 2,928; Nigeria 
1,046; Venezuela 974. 
Chalk- 5c ce nn nam E ⁵²¹0ꝛ Dee 18,753 23,877 1 Algeria 6,836; Portugal 
4,606; Libya 4,400. 
Clays and clay products (including all refrac- 
tory brick): 
Crude: 
Bentonite ____________________ 37,881 39,876 e Portugal 16,602; United 
Arab Emirates 8,500; 
Egypt 3,000. 
Kaolin (china clayyy „ 59,802 71,794 ae Poland 15,939; West Ger- 
many 15,303; Algeria 
11,049. 
Other acoger ires 24,623 42,612 1,034 Portugal 6,707; United Arab 
Emirates 6,500; United 
Kingdom 4,759. 
Products: 
Refractory (including nonclay brick) _ _ _ _ 128,187 23,411 ae pt 6,769; Cuba 3,050; 
rance 2,673. 
Nonrefractory. - - -------------—- 308,085 335,265 18,711 France 86,374; Andorra 
26,966; Saudi Arabia 
026. 
Cryolite and chiolite_ ---------- kilograms. _ (4) 16 16 
Diamond: 

Gem, not set or strung .. value, thousands. . — $139,978 $12,320 Belgium-Luxembourg 
$14,294; Switzerland 
$53,348. 

Industrie do____ $82,047 $142,436 $223 55 
$59,665; Mexico $54,823; 
Ireland $27,680. 

Diatomite and other infusorial eart g 1,658 1,453 zd United Kingdom 391; Italy 
385; France 180. 
Feldspar, leucite, nepheline, nepheline 
i ou ce ELE ee Ee 6,989 1,901 DES United Kingdom 1,050; 
France 716. 
Fertilizer materials: 
Crude and manufactured: 
Nitrogenous__________________ _ 311,253 77,752 = Belg an Luxembourg 
22,503; United Kingdom 
19,094; Ireland 14,220. 
Phosphatic_ |... ~~ ____ ~~ -— 17,133 4,107 aad United Kingdom 2,420; 
Ireland 1,650. 
Potassic _____________________ 404,741 677,503 29,200 Portugal 98,530; Norway 
2,103; Brazil 71,400. 
Other including mixe 191,892 176,100 2 Venezuela 52,500; Turkey 
36,911; Mexico 21,103. 
Ampoi d ee eh 53 39 — Ghana 18; Mauritania 16. 
Fürs 88 193,485 101,546 25,883 ueri 45,398; West Germany 
16,311; Netherlands 5,603. 
Graphite 

Natural ---—-------------—-----—- 1 3 T Mainly to Pakistan. 

Artificial e 8 168 778 see Portugal 299; Sweden 245; 
France 203. 

Gypsum and plasteer s r776 1,111 137 Sweden 262; Denmark 211; 
Norway 138. 

III 8 2 1 a Mainly to Cuba. 

ö; ꝛ˙ it s v eee 6,999 7,776 8 Guinea 3,506; Algeria 2,138. 

Magnes ite 79,029 93,459 m West Germany 43,652; 
United Kingdom 24,209; 
Netherlands 7,931. 


See footnotes at end of table. 
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Table 2.—Spain: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Mica, all form „„ 
Pigments, mineral: Iron oxides, processed 


Precious and semiprecious stones, except 
diamond: 


Natural -—----------------- value 
Synthetic, CFC do- 
Pyrite (gross weiggt)))7)) 4 
Salt and bri nes 


Stone, sand and gravel: 
Dimension stone: 
Crude or partly worked: 
Calcareouss LL cl c- 


Dolomite -------------------—-—- 
Gravel and crushed rock |... 
Limestone excluding dimension 
Quartz and quartzite 
Sand excluding metal- bearing 
Sulfur: 
Elemental, all forms _____________--- 


Sulfuric acid _____________________ 


sil MESE ENORMES 
Oxides and hydroxides of magnesium, 
strontium, bariunsnsnss _ 


Building materials of asphalt, asbestos and 
fiber cements, and unfired nonmetals _ _ _ _ _ 


MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturall — 


Carbon black and gas carbon 


Coal and briquets: 
Anthracite and bituminous coal 


See footnotes at end of table. 


1978 


$140,655 
$479,984 
242,302 


816,357 
90,033 


26,457 
1,648 
79,765 
147,677 
48 
20,133 
110,304 
58,085 
224,408 
174,217 
25,953 
112 
6,128 


508,142 


74.367 


181 


82,630 


1979 


4,173 
11,246 


$173,810 
$722,592 
126,963 


182,353 
121,373 


37,239 
4 
101,901 


172,093 
177 
21,864 
105,399 
33,992 
99,434 
333,698 
385,786 
17,733 
175 
15,030 


535,133 
102,208 


394 


38,717 


35 
11,577 


United 
States 


Destinations, 1979 


Other (principal) 


Mainly to United ingaan; 
United Kingdom 1,974; 
A as 736: Canada 


Switzerland $103,553; 
United Kingdom $50,994. 

Switzerland $646,838; 
France $16,730. 

Belgium-Luxembourg 
116,930; West Germany 


8,007. 
Italy 124,995; Portugal 
64,188; Norway 56,151. 
India 24,785; Portugal 
15,802; China, mainland 
14,987 


Italy 26,005; France 3,322; 
igeria 3,096. 
All to Andorra. 
Italy 75,511; France 18,708; 
Japan 3,225. 


France 146,758; West Ger- 
many 11,629. 

France 70; Italy 43; Saudi 
Arabia 40. 

Saudi Arabia 5,170; France 
2,345; Andorra 1,196. 


W : 
Morocco 18,124; Andorra 
9,487; Liberia 3,399. 

Belgium-Luxembourg 
82,312; Benin 17,121. 
Norway 315,221; Sweden 


17,603. 
Mainly to Andorra. 


Turkey 8,964; Algeria 5,901; 
France 1,891. 

France 65; Libya 32; 
Portugal 28. 

West Germany 4,099; Cuba 

15575 United Kingdom 


, 


France 185,417; Belgium- 
Luxembourg 157,232; 
West Germany 77, 087. 


Portugal 48,425; West Ger- 
many 32,678; France 
10,105. 


Tunisia 308; Italy 44; Re- 
public of South Africa 22. 


France 22,547; Iraq 3,538; 
Nigeria 2,864. 


United Arab Emirates 25; 
Guinea 10. 

Portugal 3,442; Italy 3,100; 
France 2,819. 


Belgium-Luxembou 
13,240; France 1,048. 


Italy 592. 
Libya 121; Portugal 42. 
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Table 2.—Spain: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED MATERIALS 
—Continued 


Petroleum and refinery products 
Crude and partly refined _ 42 gallon barrels_ _ 
Refinery products: 
Gasoline, including natural 
thousand 42-gallon barrels. _ 


Kerosine and jet fue ll do...- 
Distillate fuel oil |... do. 
Residual fuel olli „ do— 
Lubricants. Ui do- 
Other: 
Liquefied diiit gas do 
Mineral jelly and wax ..... do_ ___ 


Bitumen and other residues do- 


Bituminous mixtures, n.e.s . do 


Pitch and pitch coke |... do- 
Unspecified eee do- 
Mineral tar and other coal-, petroleum-, or gas- 
derived crude chemicals 
T Revised. 
1Less than 1/2 unit. 


1978 


May include waste and sweepings of platinum-group metals. 


Destinations, 1979 
1979 " 
piss. Other (principal) 
3 S Mainly to Italy. 
895 we United Kingdom 314; 
Argentina 237; Nether- 
lands 182. 
530 193 Es al a Netherlands 
2,087 Es Netherlands 5 596; Italy 283; 
Portugal 195. 
6,847 478 Netherlands 2,213; Italy 
709; Sweden 270. 
51 (1) Portugal 8; Lebanon 2. 
29 "m Algeria 25; Morocco 3. 
7 E Tones 2; India 2; Morocco 
3,125 __ Italy 1,479; Libya 624; 
France 215. 
405 A Libya 154; Nigeria 87; 
uinea ea 46. 
94 SZ France 74; Portugal 10; 
India 9. 
1,294 21 Taiwan 169; Netherlands 
152; Ivory Coast 136. 
163,272 31,763 Netherlands 54,672; France 


35,900; Italy 34,730. 


Table 3.—Spain: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Bauxite and concentrate 


Oxides and hydroxides s 
Metal including alloys: 
Scra 


Antimony: 
Ore and concentrate 


Metal including alloys, all form 
Arsenic metal including alloys, all form 
Beryllium metal including a lo: , all forms 


kilograms. _ 
Bismuth metal including alloys, all forms 


Oxides and hydroxides _____________-~- 
Metal including alloys, all form 


See footnotes at end of table. 


1978 


117,952 
432,225 


3,108 
37,972 


12,121 


247 
15 


Sources, 1979 
1979 : 
Lait Other (principal) 
142,818 "P Guyana 57,046; Greece 
30,560; Suriname 27 ,000. 
559,226 348 Guinea 261, 881; Jamaica 
195,958; France 13,624. 
4,080 328 Portugal 3,566. 
7,152 l France 6,715; United 
Kingdom 274. 
14,617 2,810 France 2,590; Belgium- 
Luxembourg 2,479; 
United Kingdom 1 345. 
664 t Morocco 217; China, main- 
land 206; Thailand 195. 
199 TM Czechoslovakia 105; 
Belgium-Luxembourg 90. 
19 1 Sweden 18. 
10 4 France 3; Japan 2. 
102 — Mexico 34; Belgium- 
Luxembourg 20; West 
Germany 19. 
117,971 m Albania 53,721; Republic of 
South Africa 30,218; 
Turkey 26,333. 
135 1 Germany 110; U.S.S.R. 
6 (0 United Kingdom 4; West 


rmany 2. 
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Table 3.—Spain: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
E nee Other (principal) 
METALS —Continued 
Cobalt oxides and hydroxide s 143 75 1 Belgium-Luxembourg 48; 
Canada 16. 
copper 
re and concentrate 222, 248 191.109 a Papua-New Guinea 58,963; 
eru 46,061; Canada 
33,707. 
Sulfate. 2322 es A eee el 1,130 1,517 ae France 930; Czechoslovakia 
300; Israel 198. 
Metal including alloys 
TD a eee es Ge ag een 11,466 18,951 8,361 dr 5,949; Switzerland 
1,072; Canada 526. 
Unwrought ___________________ 63,709 64,396 4,718 Chile 24, 659; Belgium- 
Luxembourg 11 ,654; 
SOME of South Africa 
Semimanufactures______________ _ 17,088 28,146 545 United Kingdom 5,819; 
France 4,986; West 
Germany 4,463. 
Gold: 
Ore and concentrate kilograms_ _ 1,014 350 NA Papua-New Guinea 244; 
anada 55; Republic of 
South Africa 21. 
Waste and sweepings ___ value, thousands $145,633 $250,768 $8,042 United Kingdom $101,738; 
Switzerland $87,501; 
France $52,707. 
Metal including abo sd [inedite 9 gs and partly 
wrought... __ housand troy ounces. . 1353 80 (1) West Germany 72; France 4. 
Iron and steel: 
Ore and concentrate except roasted pyrite 
thousand tons 14,628 5,195 1 Brazil 1,359; Venezuela 
1,026; Canada 921. 
Metal: 
Serap once ee a e do... 1,950 2,921 1,307 United Kingdom 649; 
1 414; Netherlands 
Pig iron including cast iron- n 33,785 44,312 eres Canada 18,825; Finland 
8,102; Republic of South 
Africa 7,154. 
Sponge iron, powder, shoett 6,526 136,600 16 Canada 129,090; Sweden 
4,187; France 2,657. 
Ferroalloyhs „ 34,587 46,557 1,704 Republic of South Africa 
26,235; Sweden 6,195; 
France 5,593. 
Steel, primary forms... T295,040 509,314 28 West Germany 136,343; 
France 77,153; Romania 
55,746. 
Semimanufactures: 
Bars, rods, angles, shapes, sections.. _ _ 139,525 172,056 1,925 United Kingdom 31,575; 
France 26,514; Republic of 
South Africa 2 2.592 
Universals, plates, eetszʒ 213,489 266,890 1,949 West German 88 670; 
France 52,664; Nether- 
lands 42,581. 
Hoop and strip- ______________ 65,201 66,036 236 France 27,276; West Ger- 
an 19, 324; Italy 3,922. 
Rails and accessories 1.559 2,218 (1) United | Kingdon 1,425; 
France 500; West 
Germany 133. 
Wire Goo oa AAA ee eR 15,860 19,111 146 France 4, 439; Japan 4,362; 
West Germany 3, 305. 
Tubes, pipes, fittings |... _ 31,130 37,561 2,485 West Germany 14, 509; 
France 8,374; Japan 2,304. 
Castings and forgings, rough ______ 3,926 6,274 442 France 2.248; Italy 863; 
West Germany 839. 
Lead: 
Ore and concentrateeeeeeeeeeeeeeee _ 33,344 15,155 ne Moroo 13,729; Ireland 
1,425. 
;§Ü˙êo.... ease 24 109 -- Mainly from Bulgaria. 
Metal including alloys 
[| CMM E 4,024 286 112 Canada 130; West Germany 
| 15; Andorra 15. 
Unwrought ___________________ 13,653 1.168 132 France 619; Netherlands 
Semimanufactures. |. s? 141 69 2 West Germany 54; France 9. 


See footnotes at end of table. 
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Table 3.—Spain: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 j 
ý Sue Other (principal) 
METALS —Continued 
Manganese: 

Ore and concentrate 369,679 487,333 Republic of South Africa 

194,273; Ghana 92,564; 
| Australia 77,187. 

Oxides d es oS 670 1,310 15 Belgium-Luxembourg 617; 
Ireland 560. 

Metal including alloys, all forms --------- 1262 351 6 Republic of South Africa 
299; West Germany 19. 

Mercury ----------—- ---— 76-pound flasks . 23 16 1 Austria 7: West Germany 3; 
United Kingdom 3. 
. metal including alloys, all forms _ _ _ 28 32 10 Austria 10; Netherlands 5. 
icke 

Matte, speiss, similar materials 12,654 2.074 10 Canada 1,005; Cuba 859; 
Norway 99. 

Metal including alloys: 

CRON ae ee m Cm E. e 32 wes All from Netherlands. 
Unwrought __________________- 6,708 6,500 283 Canada 1,838; Australia 
981; Cuba 908. 
Semimanufactures-— - -- ----------—- 1,079 721 40 West Germany 256; France 
150; United Kingdom 100. 
Platinum-group metals including alloys, 
unwrought and partly wrought... troy ounces_ _ 43,146 600,672 354 manica E re Switzer- 
and 87,836. 
Rare-earth metals including alloys - - - - - ----- 29 29 m Brari Am Austria 8; United 
ingdom 5 
Selenium, elementllll 24 42 1 Japan Vr Canada 10; West 
rmany 7. 
Silicon, elemental _____________~-____~_ 7 45 (1) Mainly from France. 
Silver: 

Ore and concentrate --___L 26 33 10 Morocco 9; Republic of 
South Africa 8. 

Waste and sweepings? . value, thousands $24,210 $23,636 $2,104 France $14,645; Switzerland 
$3,978; United Kingdom 
$2,281. 

Metals including alloys, unwrought and partly 

wrought_______ thousand troy ounces. _ 2,347 1,993 68 West Germany 699; 

Belgium-Luxembourg 
625; United Kingdom 307. 

Tantalum ore and concentrate 31 168 24 Australia 44; West Ger- 
many 35; Republic of 
South Africa 35. 

a elemental _____________-___-_~- 6 2 — Peru 1; U.S.S.R. 1. 

in: 

Ore and concentrate 5, 083 3,263 ES United Kingdom 1,345; 
anane 940; Indonesia 

eie p Rd i 1368 301 ee "S Germany 152; United 

om 102; Italy 45. 

Metal including alloys, all form 79 167 2 United Kingdom 12; 

Malaysia 40. 
Titanium: 

Ore and concentrate 106,200 162,977 ee UR 93,986; Norway 

Gi... . 1,921 2,151 242 R 679; 
France 516; Wes 
Germany 496. 

Tungsten metal including alloys, all form 17 21 1 gres 4; ; Netherlands 4; 4; 
ustria 
Uranium and thorium metals including alloys, all 
OFM6 uncle ilograms_ - 431 485 375 France 110 
Vanadium oxides ___________________. 113 73 =o Finland 70; Republic of 
South Africa 2. 
Zinc: 

Ore and concentrate 89,251 111,703 Die Peru 60,668; Ireland 33,761; 
Sweden 8,522. 

OXIdeS o ce ² n. h m Fe elc 526 650 40 West Germany 324; Italy 
154; France 121. 

Metal including alloys, all forms |... 1,360 3,265 (4) West Germany 1,187; 
Belgium-Luxembourg 
841; Mexico 552. 

Zirconium: 

Ore and concentrate 20,991 26,526 (1) Australia 19,119; Republic 
of South Africa 7,406. 

Metal including alloys, all forms . _ T4 2 (3) Mainly from France. 


See footnotes at end of table. 
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Table 3.—Spain: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
d 2 1 78 Other (principal) 
METALS —Continued 
Other: 
Ores and concentrates: 
Of molybdenum, tantalum, vanadium, zir- 
coniummmmndm 4,770 4,802 937 Australia 2,321; United 
Kingdom 776; Republic of 
South Africa 325. 
Of other base metals 344 1,179 - Republic of South Africa . 
1215 Australia 398; Burma 
Ash and residue containing nonferrous metals 48,796 46,586 16,184 France 5,949; Belgium- 
Luxembourg 5,643; 
Norway 2,520. 
Oxides, hydroxides, peroxides of metal. 71,923 2,357 300 West Germany 710; France 
665; Norway 154. 
Metals: 
Alkali and alkaline-earth - - - - ------- 181 307 ae 805 Germany 24; France 
Pyrophoric alloy - - -- - ---------- 41 32 (1!) France 24; Denmark 2; 
United Kingdom 2. 
Base metals including alloys, all forms, 
nn. i i Meee S 1369 356 175 Belgium- Luxembourg 73; 
France 32: Italy 23. 
NONMETALS 
Abrasives, n. e. s.: 
Natural: Pumice, emery, co rundum 1,878 2,365 114 anea To France 221; 
taly : 
Artificial corundum - - ------------——- 2,848 2,888 139 France 1,134; West Ger- 
many 963; Austria 568. 
Dust and powder of precious and semiprecious 
stones value, thousands. .. $2,908 $3,918 $2,188 Ireland $1,297; United King- 
dom $93; Ghana $91. 
Grinding and polishing wheels and stones 1,343 1,739 69 Italy 516; France 429; 
Austria 284. 
000000000; ͥ;·Ü³?i y 79,811 74,162 47) ae ey of South Africa 
; Canada 26,964 
Barite and wither ite 3,326 2,462 ics Italy 1,804; France 648. 
Boron materials: 
Crude natural borates ______________-_ 87,328 113,522 60, 320 bi 51,100; France 
Oxides and acid |... ks 39 12 15 France 35; Italy 18; United 
Kingdom 3. 
Ber ae 41 205 (1) a 173; West Germany 
C conu coarse ee 97,306 246,184 177 Poland 235,840; France 
3,803; West Germany 
2,954. 
Chalk foe ee 8 8,529 10,660 mm France 9,309; United 
Kingdom 1,202. 
Clays and clay products: 
rude clays: 
Bentonite _____________-______ 28,486 35,277 5,450 Greece 17,815; Morocco 
Kaolin (china clayyy ~~ 165,384 172,423 11,339 United Kingdom 127,210; 
France 13,481; West 
j Germany 12, 485. 
Other i ie Se 82,789 16,262 1,079 United Kingdom 54,976; 
France 12,827; Morocco 
8,449. 
Products: 
Refractory (including nonclay brick) ) ) _ — 128,751 35,844 1.278 West Germany 9,020; Aus- 
tria 7.742; Italy 5,900. 
Nonrefractory_ ________________- 38,342 75,146 -- Italy 65 65,286; France 3,682; 
Portugal 3, 101. 
Cryolite and chiolite_ - - - - - ------------- 4,325 9,314 -- Mainly from ‘Denmark. 
Diamond: 
Gem, not set or strung .. value, thousands. _ $49,948 $40,339 $157 Belgium-Luxembourg 
0,162; Israel $2, 345; Re- 
public of South Africa 
Industriaal do- $1,842 $2,506 $10 Republic of South Africa 


See footnotes at end of table. 


1,638; Zaire $266; 
Netherlands $255. 
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Table 3.—Spain: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Diatomite and other infusorial eart n 
Feldspar_- - - ---------------------—— 


Fertilizer materials: 

Crude: 
Nitrogenous___________________ 
Phosphatic_ __ .____ — thousand tons 
Other including mixed ------------ 


Manufactured: 
Nitrogenous_________..___-_-_~- 
Phosphaticoacal ___- 


Potassic _____________________ 


erk ee ee i ge 


Graphite: 
f e eer 


Pigments, mineral: Iron oxides including 
processed lj 


Precious and semiprecious stones except diamond: 
Natural value, thousands 
Synthetic _______-_________-_ do.... 


Pyrite( weight) 
Salt and brineueueuss 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous 2 cc 222 


See footnotes at end of table. 


1978 


3,127 
15,212 


26,695 
2,960 
4,036 


18,151 
9,835 


11.252 
22,429 


295,813 


49,080 
952 


6,136 


810,423 
"$895 


120 
2,296 


107,675 


97,236 


20,821 


1979 


46,667 
2,932 
3,011 


181,394 
15,552 


3,117 
121,047 
337,647 

9,997 

23 


1,778 
3,648 
6,573 
146 

87 
53,832 
1,189 


7,350 


$8,111 


$1,536 


160 
1,262 


147,447 


91,780 


3 
27,743 


155 
104 


12,783 
3,121 
29,185 


United 
States 


1,624 


92,022 


97,913 
9,957 


$90 
10 


Sources, 1979 


Other (principal) 


France 1,193. 

France 12, 977; Norway 
1,570; Republic of South 
Africa 792. 


Mainly from Chile. 
Morocco 2,824; Togo 55. 
Pe 2,1 03; N etherlsndà 


Netherlands 74,948; West 
rime 39,758; Norway 

Belgium-Luxembourg 
11,543; France 1,155; 
Israel 1 ,000. 

Mainly from Israel. 

West Germany 7,061; Fin- 
8850. 7,037; Netherlands 


5 

Mexico 91,079; Ireland 
43,896; Libya 33,331. 

France 39. 

Italy 16; West Germany 5; 
France 2. 


Esc perci 575; Italy 387; 
est Germany 295. 

Italy 947; France 848; 
nited Kingdom 626. 
France 5,577; Morocco 543. 

Japan 128; Chile 18. 
pe 13; West Germany 


Greece 24,950; Italy 17,842; 
United Kingdom 4, 821. 
Austria 288, India 202: Re- 
pa of South Africa 


West Germany 5,949; 
France 447; United 
Kingdom 378. 


Thailand $2,524; ium- 
Luxembourg PE 262; India 


$1,104. 

Ireland $523; Austria $493; 
Switzerland $170. 

Italy 87; Austria 50. 

Netherlands 610; United 
Kingdom 557. 

France 82,311; West Ger- 
many 31,861; United 
Kingdom 14, 886. 


ee 60,180; Portugal 


All a Andorra. 

Finland 8,049; Norway 
6,013; Re ublic of South 
Africa 3,935. 


Italy 131; France 23. 

Italy 78; Belgium- 
Luxembourg 24. 

Italy 8,950; Portugal 3,216. 

France 2, 451; Norway 660. 

9 1505 22,853; France 
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Table 3.—Spain: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
d polos Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Quartz and quartzite __ 5,910 2,617 (1) Sweden 1,380; Yugoslavia 
625; Belgium- 
Luxembourg 325. 
Sand excluding metal- bearing 16,171 14,692 22 Morocco 7,799; France 4,954; 
Belgium-Luxembourg 
1,663. 
Sulfur: 
Elemental: 
Other than colloidl ........ 124,651 109,576 e v zem Mexico 
lee N 133 6,382 95 West Germany 6,324. 
Sulfuric acid ccs c ee eee loc 416,826 251,486 43 West Germany 104,301; 
France 38,404; United 
Kingdom 37,219. 
Talc, steatite, soapstone, pyrophyllite - 11,980 10,970 73 France 8,508; Norway 1,131; 
Belgium-Luxembourg 
399. 
Other: 
77777ößL%ͤ—t! fg ¶ꝛ 73,060 47,787 112 U.S.S.R. 17,720; Morocco 
9,791; Greece 6,462. 
Slag, dross, and similar waste, not metal- 
77»»; !!]!!! 8 1.960 6.230 6 France 2,747; West Ger- 
many 1,687; Italy 1,566. 
Oxides and hydroxides of strontium, magne- 
sium, bariuumqmU & 211 160 2 France 83; West Germany 
26: Ireland 18. 
Building materials of asphalt, asbestos and fiber 
cements, and unfired nonmetals, n.e.s_ _ _ _ _ 4,080 4,329 (1) France 2,342; Italy 642; 
United Kingdom 351. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural... 1,087 407 291 United Kingdom 100. 
Carbon black and gas carbooe n 16,359 18,511 926 France 13,429; Netherlands 
1,504; West Germany 
1,108. 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 3,871 4,192 1,313 Poland 1,460; Australia 709; 
U.S.S.R. 215. 
Briquets of anthracite and bituminous coal 10 31 ha Netherlands 24; United 
Kingdom 7. 
Lignite and lignite briquets |... 6,391 1,086 es France 7,044; Sweden 42. 
Coke and semicoke |... 247,636 547,845 81,146 Poland 161,202; Italy 82,968; 
West Germany 66,060. 
Gas, natural __________ million cubic feet 55,820 64,109 Ls met 8 Algeria 
18,046. 
Hydrogen, helium, rare gases 148 74 4 United Kingdom 68. 
Peat including briquets and litter 9,726 8,798 Sie West Germany 5,795; 
12 1,044; Finland 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels _ _ 354,202 360,037 _. Saudi Arabia 127,660; Iraq 
51,633; Libya 36,245. 
Refinery products: 
Gasoline including natural do____ 69 3,759 (1) i 2,168; Italy 
1,068. 
Kerosine and jet fuel!!! do ... 2 1,491 ES Israel 711; Italy 430; East 
Germany 186. 
Distillatefueloil ___________ do- 1.284 1,895 (1) italy 11955 U.S. S. R. 170; 
ran 133. 
Residual fuel oilililii . .... do 3,845 3,321 8 France 825; Italy 405; Syria 
Lubricantss _ do- 1161 213 10 France 64; United Kingdom 
56; Netherlands 29. 
Other: 
Liquefied petroleum gas _ _do_ _ _ _ 712,601 14,067 (1) France 4,069; Saudi Arabia 
2,883; Algeria 1,937. 
White spirit |. do.... 17 21 (1) France 20; Belgium- 
Luxembourg 7. 
Mineral jelly and wan do- 34 30 3 France 9: Netherlands 5; 
West Germany 5. 
Petroleum cke des ue 1,785 3,002 2,240 United Kingdom 316; 


See footnotes at end of table. 


U.S.S.R. 215; West Ger- 
many 122. 
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Table 3.—Spain: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 ; 
ERST eae Other (principal) 
MINERAL FUELS AND RELATED MATERIALS 
ntinu 
Petroleum and refinery products —Continued 
Refinery products ntinued 
Other —Continued 
Bitumen and other residues 
thousand 42-gallon barrels. _ 16 30 14 United Kingdom 14. 
Bituminous mixtures, n.e.s __do_ _ _ _ 6 6 1 United Kingdom 2; West 
Germany 1; Sweden 1. 
Pitch and pitch cke do__ __ 298 285 ows West Germany 239; United 
Kingdom 40. 
Unspecified |... do- 12,198 3,283 206 France 488; Italy 431; 
Pakistan 426. 
Mineral tar and other coal-, petroleum-, or gas- 
derived crude chemicals 143,171 142,167 119,932 West Germany 6,467; 
France 5,161; Nether- 
lands 4,226. 
TRevised. NA Not available. 
1Less than 1/2 unit. 
2May include platinum-group metals. 


COMMODITY REVIEW 


METALS 


Aluminum.—Although almost complete- 
ly dependent on imported bauxite, Spain 
continued to develop its aluminum indus- 
try. During 1980, completion of the first 
alumina plant in Spain at San Ciprian, 
Province of Lugo, ended construction of the 
alumina-aluminum complex there, which is 
the largest aluminum producing installa- 
tion in Spain. In addition to the 800,000-ton- 
per-year alumina plant owned by Alumina 
Espanola S.A., the new complex incorporat- 
ed a 180,000-ton-per-year aluminum plant 
owned by Alumino Espanol S.A., all neces- 
sary ancillary installations, and a seaport 
capable of handling vessels up to 60,000 
tons. The alumina plant at San Ciprian 
used the traditional Bayer process, and 
produced anhydrous alumina. Alumina is 
Stored in two 25,000-ton silos. The red mud 
is treated by the dry process developed by 
Giulini Krauss Maffei. This process was in 
use at the alumina plant near Ludwigsha- 
fen in the Federal Republic of Germany. 
Capacity of the plant can be expanded to 2.4 
million tons of alumina per year without 
difficulties. 

The smelter capacity of San Ciprian was 
derived from two 90,000-ton-per-year pot- 
lines, each having 265 cells. The smelter 
process is computer controlled, with tech- 
nology by Aluminium Pechiney S.A. Provi- 


sions have been made to expand capacity by 
adding a third 90,000-ton-per-year potline. 
Power comes from a lignite-burning power- 
plant at Puentes de Garcia Rodriguez, about 
40 kilometers southwest of San Ciprian. 

The smelter was designed to protect the 
environment as much as possible. Gases 
from the smelter are treated before release 
into the atmosphere. The collected “rich 
gas” is circulated in a gas treatment instal- 
lation countercurrent with an alumina 
stream. Alumina absorbs fluoride from 
gases and is fed to the pots. The air from the 
pot room is treated in 64 wet scrubbing 
towers and is exchanged 18 times per hour. 

The startup of the smelter was delayed 
because of strong objections by environmen- 
talists fearing damage from fluoride emis- 
sions. However, an investigation carried out 
by the Spanish authorities found the emis- 
sions from the San Ciprian aluminum 
smelter to be within permissible limits. 

Total employment, at both installations, 
was reported at 2,000 persons. With comple- 


tion of the San Ciprian facilities, Spain 


became self-sufficient in alumina and 
aluminum, and. the size of aluminum- 
producing capacities placed Spain among 
the leading aluminum producers in Europe. 
During 1980, the following aluminum 
smelting installations were in operation: 


902 


Capacity in 
Name Company thousand tons 
per year 
La Coruna iE crap de Galicia 78 
Aviles Endasa S.A. 101 
(Government). i 
Valladolid S C 25 
Sabinanigo _ _ sy de Galicia 14 
San Ciprian Aluminio Espanol S.A 180 
ill 398 


Copper. - RT Z, which holds 25% of capi- 
tal in RTM, acquired an additional 24%, at 
a cost of 2, 850 million pesetas, equivalent to 
US$41 million. 

After this latest financial transaction the 
Union Explosivos Rio Tinto S. A. s (UERT) 
share of RTZ was 51% and that of RTM was 
49%. During 1980, RTM was near comple- 
tion of a program that should bring compa- 
ny copper output to the level of 50,000 tons 
per year by the end of 1981. At the Huelva 
copper smelter, owned by RTM, the largest 
copper smelter and refinery in Spain, new 
pollution control equipment has been added 
to the existing facilities. 

Two major producers of secondary copper, 
Cobre Electrico Metales, S.A., and Indus- 
tries Reunidas Minero Metalurgicas S.A., 
were preparing to merge during 1980, but 
final agreement was not announced during 


the year. 

Gold.—During 1980, the Rodalquilar 
(Almeria) gold mine was the site of stepped- 
up exploration. Higher gold prices made 
future production from Rodalquilar, closed 
since 1966, far more attractive than in the 
past. In addition, a number of prospecting 
permits for precious metals were requested 
for exploration in the Rioja area in north- 
ern Spain, mostly in abandoned mines. 

Most of the production of gold in Spain, 
about 90% of the country's total, comes 
from copper mining operations of Rio Tinto 
Minera S.A. in Huelva Province, southern 
Spain. In addition, some gold was recovered 
by Metal Química del Nervion S.A. from 
pyrite cinder at its installations at Axpe- 
Erandio, Bilbao, in northern Spain. 

Iron and Steel.—Exploration for iron ore 
by the Instituto Geologico Minero de Espa- 
na (IGMB) at the localities of Cala Teulera 
(Huelva), San Guillermo-Colmenar, Santa 
Justa, and La Berrona, all in Badajoz Prov- 
ince, located significant reserves of iron ore. 
Reserves of all categories in the area were 
estimated at 150 million tons of ore, mostly 
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magnetite with an average metal content of 
30% to 40% iron. 

Based on preliminary results, the largest 
reserves were at the deposits shown in the 
following tabulation, in million metric tons: 


Désosiis Reserves 
m Proven Others 
Cala-Teuler-San Guillermo 27 51 
AT S oos arie ns Dx 21 NA 
La Berronn ae 22 NA 


NA Not available. 


The IGME's experts believe more iron 
can be found by further exploration. 

Based on these new reserves, a project for 
construction of a pelletizing plant located at 
Fregenal de la Sierra and one for a direct- 
reduction (DR) plant at Huelva, were pre- 
pared, but the actual construction awaited 
the approval of the Government. Both 
plants were planned to use recently discov- 
ered natural gas from the Gulf of Cadiz. 

Prereducidos del Suroeste de Espana S.A. 
(Presursa) was formally constituted in Ma- 
drid, to own and operate Spain’s first DR 
plant. Presursa announced plans to con- 
struct a two-module DR plant, but selection 
of technology to be used was not announced 
by yearend. Empresa Nacional Siderurgica 
S.A. (Ensidesa), the major steel producer in 
Spain, started to test its new wire-rod mill 
at Verina Works. The mill was rated at 
450,000 tons of wire rods (diameter 5.5 to 
12.5 millimeters). The mill is computer 
controlled, and there is a Stelmore-con- 
trolled cooling system. 

Ensidesa announced plans to close its 
150,000-ton-per-year plate mill at La Fel- 
griera Works in Austurias by the end of 
June 1980. 

A new program of revitalization of the 
Spanish steel industry prepared by the 
Ministry of Industry provided for 3-year 
financial aid, ending in 1981, of 139,000 
million pesetas (US$1,985 million). The so- 
cial pact, part of the program between the 
workers of steel companies, included the 
renunciation of strikes, reduction of absen- 
teeism, and a freeze of wages in 1981, with 
a rise of 3% and 4% in 1982 and 1983, 


septa 

e Spanish steel industry had heavy 
losses during 1980. A report published by 
the Spanish Government states that facili- 
ties of the industry are, in general, in a 
satisfactory competitive position except for 
the sinter plants at Aviles, open-hearth 
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shop at Aviles, the plate mill at Meres, and 
the integrated works at Sagunto. 

In general, productivity figures for Span- 
ish integrated steel plants are about 82% of 
the average figure achieved in the steel 
plant of the European Communities (EC). 

The nonintegrated steel sector in Spain 
had about 33 companies in operation at the 
beginning of 1980. Roughly 34% of the total 
country steel capacity, 51% of total rolling 
capacity, and 76% of round bar capacity 
was operated by the nonintegrated steel 
sector. Raw materials supply was a prob- 
lem. Scrap was imported from EC countries, 
Eastern Europe, and the United States. 
Imports from the EC and Eastern Europe 
are limited to some extent by Government 
control and from the United States by the 
limited number of suppliers. 

It was suggested that the use of direct 

reduction be studied as a solution for scrap 
shortages; centralized purchasing of scrap 
was mentioned as another possibility for 
alleviating scrap shortages. In general, the 
nonintegrated sector, highly dispersed, 
could improve its economic position by coor- 
dinating development of new capacities and 
by avoiding expansion of already existing 
‘facilities, and by switching from invest- 
ments in rolled steel to investments in 
production of steel ingots. 
, Lead.—Exploracion Minera Internation- 
Al, Espana S.A., continued to develop its 
property at La Troya, near Rubiales in 
northern Spain. Mine production was 
planned for 1981, and output should reach 
6,000 tons of metal in ore. During 1980, 
Andalusa de Piritas S.A. produced about 
21,000 tons of lead in ore at its mine in 
Aznalcollar, about 40 kilometers by road, 
northwest of Seville. 

According to a report prepared by Centro 
National de Investigaciones Metalurgicas, 
Madrid, and Associacion Nacional del Plo- 
mo, a new lead smelter may be constructed 
before the end of 1985. With this new 
smelter, domestic capacity would reach 
120,000 tons of lead per year. The location 
was not mentioned, but it appeared that it 
may be in the general area of Seville be- 
cause the new smelter would treat lead 
concentrates from mines producing and 
treating complex sulfide ores in southern 
Spain. At yearend 1980, the total lead 
smelter capacity of two smelter operations 
in Spain was 105,000 tons. The largest was 
Penarroya’s Santa Lucia smelter at Car- 
tagena, capacity of 65,000 tons of refined 
lead and 5,000 tons of lead alloys; the second 
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smelter was at Lineares, Jaéen Province, 
with a capacity of 40,000 tons of lead and 
10,000 of lead alloys owned by the Cia. La 
Cruz. During past years, Spain was about 
25% dependent on imported lead concen- 
trates to meet its lead smelter demand. 

Mercury.—In late 1980, the Spanish par- 
liament passed a bill which transformed the 
Consejo de Administration de Minas de 
Almaden Arrayanes from a department of 
the Ministry of Finance to a Government- 
owned company. The new company will 
administer the Almaden mining complex 
and supervise the general development of 
the Almaden region. The new law also 
stipulated that the Government approve a 
contract regulating relations between the 
state and the new company. 

The El Entredicho mercury opencast 
mine, located about 5 kilometers southwest 
of Almaden, went onstream during 1980. 
Reportedly the El Entredicho Mine was the 
cheapest mercury producer in the world, 
and it contained the largest reserves and 
highest metal content of any mercury de- 
posit in the world. 

Pyrite.—The development of Sotiel Mine, 
Province of Huelva, southern Spain, and 
construction of a  600,000-ton-per-year 
complex ore flotation plant nearby, con- 
tinued during 1980. Management of the 
Government-owned Minas de Almagrera 
S.A., which owns the facilities, expected 
production to start sometime late in 1981 or 
in 1982. 

The Aprovechiamento Integral de Pyritas 
S.A., a company which was organized by 
UERT, Compania de Azufre Cobre Tharsis 
S.A., and Metal Quimica del Nervion S.A. 
for recovery of lead, zinc, copper, and silver 
from pyrite cinders, underwent a financial 
rearrangement. UERT increased its hold- 
ings in the venture, Compania de Azufre 
Cobre Tharsis S.A. lost some holdings, and 
Fosforica Espanola S.A. joined the venture. 

Strontium.—A new strontium compound 
plant, with an annual capacity of about 
1,500 to 2,000 tons of strontium carbonate, 
was under construction during 1980 near 
the Port of Motril in Granada, in southern 
Spain. The plant, operated by Promisura 
S.A., was supplied principally by the Monte- 
vive Mine near Granada, about 70 kilome- 
ters away. The mine was modernized re- 
cently to produce about 40,000 tons per year 
of ore. Most of the output was 2- to 4-inch 
lump material containing about 94% Sr 
SO,. Reportedly, reserves are between 2 and 
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3 million tons of celestite. 

Tin.—During 1980, the refurbishing of 
the washing plant at the tin mine at Serra- 
dilla in Caceres Province increased the 
plant’s throughput capacity from 350 to 
1,000 tons of ore per day. During the year, 
the owner, Astruminera S.A., was evaluat- 
ing the economics of the operation. 

Tin in Spain was produced from tin oper- 
ations and from tungsten-tin operations. 
Tin alone was produced by 14 producers; the 
Province of Salamanca, with 4 producers, 
produced about 55% of the total. 

Two tin smelter companies merged dur- 
ing 1980, when MESAG S.A. acquired all 
the shares in Electrometalurgica del Ague- 
da, a company owned by Portugese inter- 
ests. MESAG S.A. had a tin smelter and 
ferroalloy-producing facilities at Villa Ira- 
bo, Province of Zamora. 


NONMETALS 


Barite.—The barite mines in Cordoba 
Province owned by Coto Minero Nacional 
Carbonell were taken over by Minas de 
Baritina S.A. Details of the financial ar- 
rangements were not made public. 

Kaolin.—A plant for the treatment of 
kaolin was planned based on tlie deposit at 
Molina de Aragon (Gudalajara) The new 
plant should produce good-quality kaolin, 
which in the past was imported. The size of 
the plant and ore reserves were not publish- 


Potash.—Potasas de Navarra S.A, a 
member of the state-owned INI group, 
announced its intention to slow down and 
close the mine to cut losses unless labor 
union demands become more reasonable, 
but negotiations apparently resolved some 
of the problems. 

Salt.—During exploratory drillings for oil 
in the Province of Huelva, three wells— 
Almonte,  Asperillo, and  Moguer—en- 
countered a 400-meter thick salt formation 
starting at 800 meters. The Triassic forma- 
tion dips west and extends into Portugal, 
where salt is produced by underground 
mining at Olhao. The Government of Spain 
has rented one block to each of the follow- 
ing companies: UERT, Dow Chemical Iberi- 
ca S.A., and Energia y Industria Aragonesas 
S.A. Apparently, salt will be produced by 
hydrofracturing and controlled dissolution. 
Cía Andaluz de Sal proposed to exploit the 
Adelina and Martre concession in Huelva 
by solution mining. 


MINERAL FUELS 


During 1980, Spain remained heavily de- 
pendent on energy imports (about 70%) and 
was particularly dependent on oil, which 
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accounted for about two-thirds of primary 
energy demand. The only sizable domestic 
energy resources were solid fuels and hydro- 
power, which provided about 87% of the 
total domestic production. 

Coal.—As in the past, coal remained the 
principal fuel produced in the country. Pro- 
duction of coal and lignite increased signifi- 
cantly during 1980, and coal imports follow- 
ed the production with an upward trend, 
indicating that efforts of the Government to 
reduce dependence on liquid hydrocarbons 
and to switch to coal started to produce 
results. 

During 1980, exploration for coal con- 
ducted by the Empresa Nacional Adaro 
near Granada resulted in discovery of one 
lignite deposit at Arenas del Rey and a peat 
deposit at Padul. 

At Arenas del Rey, proven reserves were 
reported at 53.9 million tons of lignite, with 
a calorific value of 2,060 kilocalories per 
kilogram with humidity 40%. Of the total, 
39 million may be mined by opencast min- 
ing (with a ratio of 10 cubic meters of 
overburden to 1 ton of lignite) Future 
employment at this mine should be 375. 
persons. 

The peat deposit at Padul has proven 
reserves of 41 million tons of peat, with a 
calorific value of 1,400 kilocalories per kilof 
gram. À future peat operation could provide 
employment for 106 persons. By yearend, no 
decision had been made in regard to the 
future of these two deposits. 

The largest coal producer in the country 
was Empresa Nacional Hulleras del Norte 
S.A. (Hunosa). Hunosa was created to en- 
compass various private coal-producing 
companies in Asturias, and assure control 
of the operation to the Government through 
the INI. Hunosa produced about 4.5 million 
tons of coal annually from underground 
mines and 0.5 million from opencast mines. 
During 1980, its production was concentrat- 
ed in nine large mining operations and five 
large coal washeries, with a total capacity of 
10 million tons of run-of-mine coal. Three 
deposits—Coto Belo, San Victor, and 
Nicolosa—were mined by opencast meth- 
ods. Equipment at these mines had the 
capacity to move 12 million tons of material 
per year. 

Natural Gas and Petroleum.—Onshore 
and offshore exploration continued, but no 
major discoveries were made public during 
1980. Production tests run on the well, 
Serrablo-3, in the Serrablo Field, Province 
of Huesca, indicated the existence of a gas 
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deposit at depths between 1,600 and 2,000 
meters. According to a representative of the 
Compania Arrendataria del Monopolio de 
Petroleos S.A., reserves of natural gas in 
the Gulf of Cadiz are equivalent to 6 million 
tons of crude oil, and six out of eight wells 
were ready for production. 

At the beginning of 1980, 10 refineries 
were operational in Spain, having a total 
capacity of 76 million tons of crude per year. 
About 48 million tons of crude were process- 
ed during 1980 and refineries employed 
around 9,000 persons. Petrleos Mexicanos 
(Pemex), the Mexican Government petrole- 
um company, acquired from Campsa 15% of 
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the capital of Refineria de Petroleos del 
Norte (Petronor), with an option to buy 
another 19% within 1 year. Petronor 
operated a 10-million-ton-per-year refinery 
at Somorrostro, near Bilbao. 

Uranium.— According to reports publish- 
ed in the local press, a substantial uranium 
deposit was discovered in the area of Ta- 
vertet. and Vilanova de Sau (Barcelona 
Province). No details were given on quality 
and size of reserves. 


1Physical scientist, Branch of Foreign Data. 

2Where necessary, values have been converted from 
Spanish pesetas (Ptas) to U.S. dollars at the rate of 
Ptas70 = US$1.00. 
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The Mineral Industry of 
Sudan 


By E. Shekarchi! 


Efforts have been made over a 50-year 
period to discover major ore deposits in 
Sudan; however, the mining industry re- 
mained practically primitive. In 1980, as in 
previous years, essentially the only activity 
consisted of small-scale exploitation of a few 
ancient gold mines and production of chro- 
mite, manganese ore, salt, and mica. Since 
1949, cement has been manufactured in the 
country. The most significant event of 1980 
was the discovery of petroleum 170 kilome- 
ters southeast of Gabra at a depth of 9,000 
feet, with a total flow of 11,000 barrels per 
day. Exploration programs to confirm the 
configuration of the new discoveries were 
underway, and a plan for active petroleum 
exploration by 1982 was discussed by Gov- 
ernment officials. A committee was set up 
to study the consumption of petroleum fuels 
in the country, with the aim of attaining 
self-sufficiency in energy. In 1980, the cost 
of oil imports to Sudan exceeded $300 mil- 
lion. Total export during 1980 amounted to 
$750 million, whereas the imports were at 
about $1.8 billion. Contribution of the min- 
ing industry, with exports of about 23,000 
tons of chromite, remained negligible. 

Completed in the latter half of 1980, the 
Port Sudan—Khartoum road was carrying 
half of the port's cargo. Vitally important 
and politically sensitive imports of wheat, 
flour, sugar, and general cargo were trans- 
ported mainly by this road. The Port Sudan 
operation, managed by the Sea Ports Corp. 
(SPC) of the Ministry of Transportation, 
was improved substantially a year or 2 ago. 
The improvements were part of World Bank 
Part 1 project, which was scheduled for 
completion in October 1981. New cargo 
handling equipment and 42 new forklifts 
were already in use in 1980, and new 
berthing facilities for container and roll-on 


and roll-off cargo was expected to be com- 
pleted in 1981. SPC was pushing plans to 
build a new port in Suakin, 40 kilometers 
south of Port Sudan. The first stage of 
construction of a breakwater and four 
berths, two for container vessels and two for 
ships, with roll-on and roll-off capabilities, 
was scheduled to start in 1982. Saudi 
sources were to provide $200 million for 
major facilities, while the Federal Republic 
of Germany was to supply $80 million for 
associated infrastructure. Work being con- 
sidered for the latter stages included the 
construction of tanker and bulk terminals. 
Should Sudan develop an oil export capabil- 
ity, Suakin would be the terminus of a 
pipeline from the oilfields. 

Even though Sudan's overseas workers 
provided $350 million as a net foreign ex- 
change income, the flow of skilled workers 
and managers to nearby labor-hungry Per- 
sian Gulf Oil producing nations remained a 
critical work force problem for the country. 
It was expected that with development of 
oilfields, refinery construction, and pipeline 
building, many of the expatriates may be 
persuaded to return to Sudan and help 
restore the economy of the country. A 
radical new financial and currency ex- 
change control measure was introduced in 
early 1980 to boost the general economy and 
to handle exportimport currencies. The 
main consequences of the measure were to 
lift a battery of controls on the import and 
export of foreign currency; to establish a 
two-tier exchange system with an official 
rate of 50 piasters per dollar (for essential 
commodities), and a parallel rate of 80 
piasters for all other transactions (including 
repatriation of Sudanese expatriate's earn- 
ings and all foreign business persons and 
tourist's currency dealings); and finally, to 
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abolish the much-abused nil value import 
license system, whereby Sudanese nationals 
working abroad could obtain permission to 
finance imports or finance international 
barter trade. 

The conflict between Iran and Iraq indi- 
rectly affected Sudan’s petroleum supply. 
Iraq suddenly suspended its 5-year crude 
supply agreement with Sudan in the latter 
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part of 1979. However, Sudan was able to 
conclude an agreement with Saudi Arabia 
for importing an additional 1.2 million tons 
of crude oil. Moreover, Kuwait agreed to 
increase its exports of refined products to 
Sudan by 300,000 tons per year over and 
above the 400,000 tons per year, which it 
had been supplying in the past. 


Table 1.—Sudan: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979P 1980* 

Cement, hydraulic. -- thousand tons 130 137 171 184 3185 

Chromium: Chromite concentrate, gross weight 21,873 17,273 18,000 28,176 325,000 

Gold, mine output, metal content* _ troy ounces. _ 300 300 300 300 300 

Gypsum and anhydrite, crude. - - - - ------ -—- €18,000 €15,300 €20,000 10,000 310,000 

Manganese ore 458 457 450 450 400 

Mica, all grades 550 400 1,000 2,000 1,500 
Petroleum refinery products: 

asoline_ _ _ _ _ thousand 42-gallon barrels. . 1,022 1,170 1,211 1,200 1,200 

Jet fuel |.  ...  ........-- do- 390 275 199 199 192 

eros ine do- 285 267 193 192 200 

Distillate fuel oil do... 2,348 2,440 3,653 3,700 3,600 

Residual fuel oil |... do— 3,174 3,347 1. 858 1,900 1,850 

GP a.u oe do- 135 52 60 70 

Refinery fuel and losses do... 640 362 350 350 300 

Total enun Se ae do... 7,994 7,903 7,516 7,601 7,412 

J ³˙»¹ 6 ee SE 0,000 91,713 72,000 81,200 0,000 

Estimated. Preliminary. 


Table includes data available through July 10, 1981. 


2In addition to the commodities listed, modest quantities of a variety of crude construction materials (includin 


stone, and sand and gravel) presumabl 


information is inadequate to make reliable estimates of output leve 


g clays, 
were produced, but Pup. is not reported quantitatively and available 


Crude oil was produced from several wells on a 


testing basis but was not being produced for domestic use or export through yearend 1980. 


3Reported figure. 


Table 2.—Sudan: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 
Copper metal including alloys, scrap - - - - -- 50 
Iron and steel metal, scrap____________ zd 
Lead metal including alloys, sera 297 
Zinc metal including alloys, scrap. - _ ___ —_ has 
Other: 
Ores and concentrates of base metals, 
Ies mcer aa a a eae 9,000 
Nonferrous metal scrap, n.e.s -------- am. 
Abrasives: Dust and powder of precious and 
semi-precious stones at 
Fertilizers, cru le 400 
Pigments, mineral, natural 1,300 
JC ͤ ͤ˙ n 0 E 241 
Sodium carbonate, natural 400 
Petroleum refinery products: Lubricants 
thousand 42-gallon barrels_ _ 109 


1979 Principal destinations, 1979 
160 Ja 100; Netherlands 60. 
4,547 All to t. 
661 t 500; Denmark 106. 
70 to Netherlands. 
24,376 Switzerland 14,906; Netherlands 9,470. 
All to Japan. 
211 All to India. 
148 Zaire 75; Ethiopia 55; Congo 18. 
10 All to Saudi Arabia. 
1,421 Greece 945; Italy 140; Cyprus 133. 
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Table 3.—Sudan: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Oxide and hydroxide 
Metal inclading alloys, unwrought and 
semimanufactures 


Copper metal including alloys, semimanu- 
eiii 86 
Iron and steel metal including alloys: 
Pig iron, ferroalloys, similar materials 
Steel, primary forms 
Semimanufactures: 
Bars, rods, angles, shapes, sections ELE 
Universals, plates, sheets 
Hoop and strip 


Tubes, pipes, fitting 
Castings and forgings, rough . _ __ 
Lead metal including alloys, unwrought and 
semimanufactures 
Manganese ore and concentrates... 
Nickel metal including alloys, unwrought and 
semimanufactures 
Silver metall troy ounces_ _ 
Tin metal including alloys, unwrought and 
semimanufactures 
Zinc metal including alloys, unwrought and 
semimanufactures 


Other: 
Ores and concentrates, nes |... 
Oxides of lead and zinc, not separated 
Oxides of manganese, iron, cobalt, 

and titanium, not separated 


Oxides, hydroxides, peroxides of metals, 
C 8 
Base metals including alloys, all forms, 
Ec oe A el 


NONMETALS 


Abrasives, n.e.s.: 
Dust and powder of precious and semipre- 
cious stones 


F a et — — qo 


Products: 
Refractory (including nonclay brick) 
Nonrefractor /// 
Fertilizer materials: 
Crude, phosphaticc 
Manufactured: 
Nitrogenous --—-----------—- 
Phosphatic. __________ ~~ -- 
Other including mixed 
Amen.. 8 
Graphite, natural 
Gypsum and plasteer s 
iC ³o¹A . oe i 


Mica, crude, including splittings and waste 
HE ents, mineral, natural, crude 
t 


Sodium carbonate 
Sodium and potassium compounds, n.e.s.: 
Caustic sda 


oxides oe es ee 


. See footnotes at end of table. 


1978 


354 
1,176 


113 

8 
1,412 
20,611 


21,399 
39,860 


941 
1,209 
300 
975 
1,700 


4 
1,061 
NA 
NA 


1 
283 
510 


51 


488 
2,395 


36 


1979 


$81,162 
62,475 


143 


United 
States 


Sources, 1979 
Other (principal) 


185 Kong 519; France 218; Yugoslavia 
158. 


United Kingdom 43; West Germany 6. 


All from West Germ 120 
Japan 3, 8 14; Portugal 2,059; Brazil 1,818. 


Belgium 4,734; Japan 2,049; Italy 1,651. 
Belgium 6, 814; Belgium 4, 028. 
um 2, 406; West Germany 1,988; 

Netherlands 908. 
All from United Kingdom. 
West Germany 1,195; Belgium 517. 
Taiwan 3,500; Japan 2, 199; Egypt 1,631. 
Japan 362; Hong Kong 282. 


Italy 648; United Kingdom 17. 
All from Singapore. 


Mainly from West Germany. 


Mainly from Belgium. 


Netherlands 442; West Germany 305; Bel- 
gium 215. 


West Germany 20; India 12. 


China, mainland 110; West Germany 67; 
United Kingdom 44. 


United Kingdom 114; Belgium 45. 
All from Belgium. 


West Germany 32; die 10; Italy 8. 
All from West Germ 
Italy 18,234; Spain 11 1,033; Poland 10,000. 


West Germany 99; United Kingdom 26; 
India 10. 


Greece 651; Egypt 93. 
Italy 817; Romania 70. 


Kuwait 73,462. 

Belgium 121; India 19; Netherlands 15. 

All from Kenya. 

West Germany 11; United Kingdom 2. 

All from West Germany. 

West Germany 76; Belgium 71. 

Italy 3,484; West Germany 115; United 
ingdom 13. 


All from West Germany. 
All from New Zealand. 
All from Chad. 


West Germany 884; Netherlands 842; 
Spain 699. 


N e 25; Republic of South Africa 
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Table 3.—Sudan: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
d 9 Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel: 
Dimension stone value 8608 a 
Sand excluding metal- bearing 44 c 
Sulfur: 
Elemental, all form 15 10 as Mainly from Belgium 
Sulfuric acid _._._~____~_________ _ 874 615 (1) West Germany 243; Netherlands 166: Bel - 
gium 108. 
Other nonmetals, n. e.s: 
CJ. og ͤ E A 52 3 West Germany 45; Belgium 7. 
Bromine, chloride, fluorine_ - - ------ 109 a 
Building materials of asphalt, asbestos, 
fiber cements, and unfired nonmetals, 
ii aioe a E 1,250 999 Le en West Germany 732; United Kingdom 196. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 2,224 11,514 ae Italy 11.058; Singapore 436; West Ger- 
many 11. 
Carbon black -—-—---------------—-—- 130 72 (7) est Germany 44: Netherlands 26. 
Coke and semicoke_ - - - - - ----------- 10 48 _. All from United Kingdom. 
Oxygen, nitrogen, hydrogen, rare gases 2 6 ee Mainly from Netherlands. 
Petroleum refinery products: 
Gasoline: 
Motor thousand 42-gallon barrels. .. 49 157 zm NA. 
Aviation do- 21 94 " NA. 
Keros ine do_ _ _ — 56 105 D NA. 
Distillate fuel olli do. __— 154 112 — NA. 
Residual fuel oilili _ do... 9 (1) — All from Kenya. 
DE Ane Kr IE do... 137 94 4 NA. 
er: 
Liquefied petroleum gas do- ee (1) TN All from France. 
Mineral jelly and wa do_ ___ 2 2 =e eed from West German 
Bituminous mixtures, n.es _ do- 10 83 m singapore 74; China, mainland T. 
Unspecified |... 0... - TM 66 E" rom France. 
rr ² hat eo hn do_ ___ 438 713 
Mineral tar and other coal-, petroleum-, or 
gas-derived crude chemicals. 26 s 
NA Not available. 
!Less than 1/2 unit. 
COMMODITY REVIEW 
METALS of ferrochrome to Japan in a prearranged 


Chromite.—Chromite production from 
the Ingessana Hills in the southeast of the 
Blue Nile Province was reported at 25,000 
tons in 1980. The deposits were mined by 
the Government-owned Ingessana Hills 
Mine Corp. and the privately owned Blue 
Nile Chromium Ltd. A feasibility study by 
Mitsubishi, in partnership with Japanese 
Metals and Chemical Co., on the erection of 
a ferrochrome plant with a 50,000-ton-per- 
year capacity was completed in 1980, but 
final discussions on the construction were 
postponed. The original plan called for con- 
struction of the ferrochrome plant on the 
mine site at a cost of $50 million, and export 


barter agreement. No firm date for con- 
struction was given by the end of 1980. The 
lack of proven chromite reserves in the 
entire country seemed to be the main rea- 
son that outside investors were uninterest- 
ed. The Geological and Mineral Resources 
Department (GMRD) of Sudan identified 
two new chromite occurrences during the 
year—in Sol Hamed, 35 kilometers north- 
west of Halaib village, and in the western 
part of the Devaheib area. Exports of chro- 
mite were mostly to Japan and Western 
European nations in 1980. 

Gold.—Because of the high prices for gold 
on the international market, local small 
operators, mostly family-type operations, 
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flourished during 1980. Official figures of 
these operators were not available by year- 
end. Most of the gold mineralization oc- 
curred along the Nile River and the north- 
ern parts of the Red Sea Hills. In a publica- 
tion entitled “The Geology and Mineral 
Occurrences of the Red Sea Hills" prepared 
in 1979, GMRD of Sudan has shown the 
location of seven gold-producing mines in 
this area. No firm decision on a joint ven- 
ture between a British firm, Robertson 
International, and Sudan Government to 
mine gold along the Red Sea Hills was 
reached during the year. 

Iron Ore.—The iron ore occurrences pre- 
viously known, and those located during the 
regional aeromagnetic survey of the Red 
Sea Hill area (1971-77) were listed at 20 in a 
published report by GMRD during 1980. 
Total reserves of these deposits and occur- 
rences were given at 500 million tons. Those 
estimates and calculations were provided by 
various geological teams working in the 
country, including Japanese and Soviet 
teams. Discussions between the Sudanese 
Government and Arab Mining Co., concern- 
ing funding for iron ore mining and benefi- 
ciation, continued during the year. Even 
though preliminary agreements were 
reached, the size of the investment and 
production ceiling was not made public by 
yearend. 

Manganese.— Detailed systematic investi- 
gations, including a geological and geophy- 
sical survey and drilling to find the extent 
and occurrence of manganese mineraliz- 
ation in Sudan, was completed by 1979, and 
reportedly 37 manganese occurrences and 
deposits have been found. Twenty-three of 
the occurrences were located in the coastal 
sediments, while the other 14 occurred in 
the rocks of the basement complex. None of 
the reported deposits was evaluated for 
contained reserves, although some were 
chemically analyzed. The manganese grade 
ranged from 23% to 53% Mn. Mining of 
manganese remained on a local level, and 
primarily hand sorting was used to upgrade 
the ore. 

Uranium.—According to directives from 
GMRD, the exploration effort to map 
uranium-bearing rocks in the country by 
various private overseas companies has 
been successful. The Ministry of Energy and 
Mining began negotiations with several for- 
eign firms for evaluating the ores and for 
more detailed geological work. Apparently 
more exploration permits were issued dur- 
ing the year, but no exploitation agree- 
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ments were in sight. 
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Asbestos.—Development work on the as- 
bestos mining by a company jointly owned 
by Johns-Manville of Canada, Gulf Interna- 
tional Group of Kuwait, and the Goverment 
of Sudan, continued during 1979. Most of 
the development work was on the mill and 
infrastructure section. When in operation, 
the mining would be underground, and the 
material would be processed in a plant with 
100,000 tons of fiber capacity. 

Cement.—The second renovation phase of 
Nile Cement Co.’s Rahak plant was com- 
pleted during 1980. Installation of a 150-ton- 
per-hour crusher, which replaced the old 40- 
ton-per-hour crusher, resulted in a new 
record high production, about 80,000 tons, 
for the cement plant. Also the purchase of 
12 new haulage vehicles made transporta- 
tion of feed material, about 60 kilometers 
from quarry to plant, a reality in 1980. This 
plant was able to supply the cement re- 
quirements of most of the east Nile area 
and was operational during the entire year, 
rather than being closed the usual 4 months 
due to road conditions and lack of feed 
material. 
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Petroleum.—Encouraging petroleum dis- 
coveries were made by the U.S. company, 
Chevron Overseas Petroleum Inc., a Stand- 
ard Oil of California subsidiary, during 
1979. By the end of 1980, Chevron, conces- 
sionaire of about a 280,000-square-kilometer 
area in the southern part of Sudan, had 
drilled 17 wells—3 were rated as discov- 
eries, 1 had a small oil flow, 5 were success- 
ful confirmation holes, and 8 were dry. The 
first discovery was made in the spring of 
1979, when well 1 Abu Gabra flowed 560 
barrels per day at a depth of 9,000 feet. The 
second discovery, Unity wells, completed in 
the spring of 1980, about 175 kilometers 
southeast of the first discovery well, flowed 
8,000 barrels per day from seven zones. The 
third discovery, completed early in the sum- 
mer of 1980, about 60 kilometers northwest 
of Abu Gabra, was 1 Sharaf, which flowed 
2,500 barrels per day from one zone at 9,000 
feet. The fourth wildcat well which pro- 
duced oil, but was not rated as a discovery, 
was well 1 Tabaldi, about 25 kilometers 
northwest of Abu Gabra. Four successful 
wells have been drilled in the Unity area, 
but Chevron was not certain by yearend 
whether they all tap the same reservoir. No 
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additional drilling had taken place near 
well 1 Sharaf discovery by end of 1980. 
Concerning development priorities, Chev- 
ron would not indicate which reservoir was 
to be developed first, but confirmed that 
development programs were under discus- 
sion with Sudan’s officials on production 


levels for export, as well as the production . 


for refinery fuels. 

A new exploration area was to be opened 
in the Sudd region, where Chevron was the 
sole concessionaire, operating under a 
production-sharing agreement with the Su- 
danese Government. By the end of 1980, 
Chevron's expenditure on oil exploration 
had reached over $160 million, and the sum 
of $70 million was budgeted for exploration 
in 1981. 

Other companies active in exploration in 
Sudan were Texas Eastern, Union of Texas, 
and Total Exploration, a wholly State- 
owned subsidiary of France’s Compagnie 
Francaise des Petroles (CFP-Total). A 10- 
year accord for the exploration of an area of 
145,000 square kilometers in the south was 
signed in November 1980 by Sudan’s Ener- 
gy Minister and representatives of Total 
Exploration. Total Exploration was to hold 
a 65% interest, the Geneva-based Interna- 
tional Energy Development Corp. was to 
hold 25%, and the State-owned Sudanese 
Public Petroleum Corp. was to hold the 
remaining 10%. Total Exploration was also 
due to begin drilling in a 6,400-square- 
kilometer area offshore Port Sudan as a 
part of a 3-year agreement with an optional 
2-year extension. CFP-Total was to pay for 
all exploration and development as part of 
the offshore deal. 

Refining.—The Ministry of Energy an- 
nounced a project for construction of a new 
10,000-barrel-per-day oil refinery to be built 
by Chevron over a 20-month period, sched- 
uled to begin in early 1981. The refinery, 
capable of expansion to 25,000 barrels per 
day, was to be located at Kosti, 275 kilome- 
ters south of Khartoum, and was expected 
to go onstream in 1983 at an initial capacity 
of 15,000 barrels per day. The cost of the 
refinery with the pipeline, which will trans- 
port the crude from the Unity, Abu Gabra, 
and Sharaf oilfields and which is reportedly 
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capable of producing between 11,000 and 
15,000 barrels per day, was estimated at 
$200 million. The 500-kilometer, 10-inch 
pipeline will be capable of moving an initial 
9,000 to 10,000 barrels per day. Funding for 
this project was discussed between Chevron, 
Sudan's Government, and the World Bank 
in 1980. The World Bank's soft loan affili- 
ate, the International Development Associa- 
tion, has expressed its readiness to provide 
a loan for the project. The question of 
project equity was yet to be settled, but the 
Sudan Government had expressed a desire 
to have a share of between 60% and 70%. 

Sudan's other refinery at Port Sudan on 
the Red Sea Coast, with a 2,600-barrel-per- 
day capacity, operated at full-rated capacity 
during 1980. This refinery, which processed 
Saudi Arabian crude in 1980, was owned by 
Shell-British Petroleum and the Sudan Gov- 
ernment. The refinery supplied products to 
Khartoum through a 12,000-barrel-per-day 
pipeline, which was constructed and fi- 
nanced in 1977 by the Kuwait Metal Pipe 
Industries Co. 

Consumption of Refinery Products.— 
Sudan consumed about 1.3 million tons of 
petroleum products in 1978, mostly produc- 
ed in the Port Sudan refinery. In addition, 
Sudan imported 280,000 tons of product 
from the Kuwait National Petroleum Co.'s 
refinery. The following table shows product 
consumption in metric tons in Sudan for 
1976 and forecasts by the Ministry of Ener- 
gy for the years 1985 and 1990. 


1Supervisory physical scientist, Branch of Foreign Data. 


1976 1985 1990 
Liquefied petroleum gas 3,491 10,000 15,000 
Aviation gasoline. _ _ _ 5,60 3,000 3,000 
et fue! 48,388 110,000 124,000 
Gasoline 129,497 200,000 267,600 
Kerosine. 30,688 80,000 92,700 
Gas olli 386,943 1, 200,000 11.530, 000 
Diesel oll 24, 462 50, 000 60,000 
Fuel oil 181,805 400,000 510,000 
FF 0,000 0,000 ,000 
Lube oil and lubricants 34,366 40,000 60,000 
Total 885,249 2, 163,000 12, 762, 300 


Source: Country report on The Oil Situation in Sudan,“ 
aetna in the First Arab Energy Conference, Abu 
habi, United Arab Emirates, March 1979. 


The Mineral Industry of 
Sweden 


By Joseph B. Huvos' 


In 1980, the mineral industry of Sweden 
remained small but technologically ad- 
vanced. Sweden was potentially one of the 
world's largest iron ore producers and ex- 
porters and a significant producer of nonfer- 
rous metals and hydroelectric power. Fossil 
fuels and many important industrial miner- 
als were imported. 

In 1980, Sweden's gross national product 
was about $123 billion? The consumer 
price index increased by 13.7%, and unem- 
ployment was, by yearend, 296. The real 


Industry sector 


Iron ore mini 


ing 
Nonmetallic mineral products |... 
Metal industries E. 
Mining, quarrying, manufacturing 


"Revised. Preliminary. 


growth rate of Sweden’s economy deceler- 
ated to 2.2%. Among the industries that 
fared better-than-average were some of the 
important engineering sectors. Slow prog- 
ress was made towards trimming and ra- 
tionalizing the major industries that had 
been heavily subsidized, such as shipyards 
and the Svenskt Staal AB (SSAB). Forecasts 
for 1981 were even less favorable. 

Indices of Swedish mineral industry pro- 
duction in 1979 and 1980 are shown in the 
following tabulation (1968 = 100): 


1979* 1980P 
TEMPER CAEDE UEM ES Sone a Pee eT 80 90 
cud nc 8 89 89 
P rc RF WR 114 107 
JJ. C 129 130 


Source: Monthly Digest of Swedish Statistics, No. 4, 1981, p. 13. 


Significant events in Sweden’s mineral 
industry in 1980 included startup of the 
apatite plant of Luossavaara Kiirunavaara 
AB (LKAB) in Kiruna, commissioning of 
three nuclear powerplants, and beginning 
of commercial oil production on Gotland 
Island. Construction continued to expand 
the Aitik copper mines and construction 
continued on three nuclear powerplants. 
Gränges AB allocated $100 million to mod- 


ernize its aluminum industry. A contract 
was concluded by LKAB and Outokumpu 
Oy (Finland) to develop the Viscaria copper 
deposit. Significant silver and gold deposits 
were discovered by Boliden AB, and kaolin 
deposits, by Hóganas AB. The decision was 
made by SSAB to cut back steel production 
and close some iron ore mines, and by Supra 
AB, to close an ammonia plant. 


PRODUCTION 


In 1980, iron ore mining gained; nonme- 
tallics as a group were unchanged; metal 
industries declined; and industry as a whole 


gained little. Production of mineral com- 
modities in 1980 and the 4 previous years is 
shown in table 1. 
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Table 1.—Sweden: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980” 
METALS 
Aluminum, unalloyed: 
PB ur eee 82,517 182,597 82,019 81,955 97,200 
Secondary. uo ele zat 381 NA N NA 
Arsenic: 
White, refined _—------------------ 5,800 5,300 €5,400 €5,080 €4,080 
Metallic. 1,100 700 8700 NA NA 
Bismuth, mine output, metal content 15 15 15 14 14 
pper: 
Mine output, metal contenntkk - _ 44,860 44,764 47,611 45,773 42,759 
Metal: 
Smelter: 
Primary soo ee eS 46,481 46,666 53,177 251,655 45,749 
Secondar jn 15,565 15,008 13,830 12,889 10,692 
rr! La 62,046 61,674 67,007 64,544 56,441 
Refined: 
Primary =< e ee 55,566 47,684 52,629 50,676 €46,718 
Secondar r 7,301 14,036 11,809 11,000 *9,000 
Ga 'Total- .-— ceo es 62,867 61,720 64,438 61,676 56,713 
Mine output, metal content troy ounces. . 62,179 67,934 16,294 910,000 70, 000 
Metal including alloys __________ do— 147,700 136,705 140, 000 149,629 *150,000 
Iron and steel: 
Iron ore and concentrate, gross weight: 
Direct-shipping ore thousand tons 17,126 12,845 NA 15,696 NA 
Concentrate __----------—- do- 12,736 11,994 NA 10,473 NA 
€ Total 2 renes do...- 29,862 24,839 21,486 26,169 21,184 
etal: 
Pig iron and sponge iron?! do... 3,139 2,490 2,481 3,033 2,436 
Electric-furnace ferroalloys: 
Silicomanganese _____________ 7,461 Lu RUNS of ae 
Ferrosilicon ________________ 36,726 22,282 652 nee Sepak 
Silicon metall 17,968 12,687 8,753 16, 000 16,000 
Ferrochromium _------------- 116,486 134,452 166,238 189,299 *189,000 
Ferrochromium- silicon 5, 877 8,456 4,181 28,825 “20,000 
Ferrotungsten _— - - - ---------—-- 422 487 440 500 500 
Ferromolybdenum ...........- 1,830 1,003 1,131 1,365 “1,600 
Ferrovanadium _____________- 575 423 616 500 600 
A Renee Ratu Aah sae RU MON E 187,345 179,790 182,011 236,489 227,700 
Steel, crude . thousand tons. _ 5,140 ; 4,3 4,6 4,236 
Semimanufactures: 
Bars, rods, sections do. ..- 1,364 1,210 1,228 1,241 NA 
Plates and sheets do- 1,753 1,345 1,401 1,046 NA 
Üĩ⁊1—dwe eoe do- 120 87 93 147 NA 
ils an ries do- 66 56 62 52 NA 
Pipe and tube stock . _ __ __ do— 227 207 201 
675 NA 
Other including castings and forgings 
Occ co 292 849 560 
ies ( do... 8,822 8,254 8,545 8,161 NA 
ad: 
Mine out 7 metal content 81,625 88,132 81,900 81,626 72,200 
, refined: 
Primary 1 Si 2 E DLE LO 721,814 728,183 26,915 22,615 20,300 
Secondar j 115,334 117,420 18,148 18,962 22,000 
Selenium, elemental, refined |... . 150 180 68 68 
Silver: 
Mine output, metal content 
thousand troy ounces_ _ 4,617 5,438 5,007 5,649 §,112 
Metal including alloys _________~_ do— 6,363 6,810 7,692 9,478 *8,000 
Tungsten, mine output, metal content 194 199 317 319 278 
pronum oxide(Us0O9 6... 2222-2 70 80 80 NA NA 
inc: 
Mine output, metal content 128,326 140,233 162,800 169,854 167,400 
Clinker (7095-7590 Zn) 26,1 ,200 NA NA NA 
NONMETALS 
Cement, hydraulic thousand tons 2,869 12.615 2,351 2,387 2,520 
Chal ³˙˙¹iA1AAàA ͤͥ a 37,529 36,205 32,096 35,822 NA 


See footnotes at end of table. 
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Table 1.—Sweden: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980 
NONMETALS —Continued 
ve 
^) | 1 PEE ENORMI A DN 298 844 327 *330 
Refractory __._______ _ thousand tons 180 100 NA NA NA 
Diatomite, calcined Br 327 m" e eH is 
Feldspar, salable, crude and ground 44,146 52,167 53,845 T €50,000 *50,000 
ne e 3,324 2,414 Lise d — 
Gypsum, manufactured-—- -: „ 142,800 211,100 NA NA NA 
Lime: Quicklime, hydrated lime, dead-burned 
dolomite _____________ thousand tons. .. 857 769 748 775 e800 
yi —— „5 „ „„ „ 
osp omas s weight do 
Pyrite and pyrrhoti 15 ae m E 1,009 975 NA NA NA 
and pyrr inclu rous), 
weight 1 404 402 484 448 396 
Sodium compounds: 
Sodium carbonat 900 900 900 1,000 1,000 
Sodium sulfate? |... 103,000 105,000 105,000 105,000 105,000 
Stone, sand and gravel: 
Dimension stone: 
Unworked: 
Limestone and marble 
thousand tons 94 28 24 20 NA 
Granite and gneiss |... do 62 65 65 113 NA 
E A do____ 29 20 30 32 NA 
o s Li ALLE do... 23 3 NA NA NA 
Micaceous schie do____ 19 20 17 NA NA 
Sandstone do ... 31 33 34 NA NA 
Other _______________ do... 26 15 17 NA NA 
Worked, all types do____ 86 68 NA NA NA 
hed and broken stone 
Clay slate ___________.-_- do_ ___ 47 54 43 65 NA 
Dolomite: 
Crude. Emu do- 370 360 372 354 NA 
Burn: do— 40 25 21 NA NA 
Granite and gneiss ss do- 7, 826 8,032 NA NA 
Limestone: 
For cement manufacture do- r2 378 12,081 1,642 2,222 NA 
For lime manufacture do 881 752 812 NA NA 
For other industrial uses . 
lime marl))jʒ/ -- do- 13.298 13,268 3,001 2,402 NA 
MORE ͤ RER Ail te eas do____ 17 15 15 NA NA 
a oh ee ee do— 17744 11,531 1.286 NA NA 
Sandsto ne do... 296 1281 212 NA NA 
Other... mmm e do... 906 1,0836 975 NA NA 
Sulfur: 
S content of pyrite do- 205 204 233 282 249 
Byproduct: 
From metallurgy“ ---------- do- 140 135 130 130 130 
From other sources do- 28 *30 18 36 *40 
Total --————— he do— €373 €369 381 448 419 
Talc and steatit -------------——- T20,441 21,214 21,322 17,746 3,000 
Other, crude®_______________________ 5,873 3,104 NA NA NA 
MINERAL FUELS AND RELATED 
MATE 
Carbon blseseee 22,992 123,523 25,497 NA NA 
S eee thousand tons. .. 9 eg eg 
Coke, 5 T do— -— 1, 078 918 853 1,136 91,000 
For fuel production use do— 30 12 
73 68 NA 
ug other uuznõe 222 cl do... 11 6 
eat: 
For agricultural use do... 89 92 95 °95 NA 
For fuel ue do- 32 30 30 are pu 
Petroleum refinery products 
Gasoline thousand 42-gallon barrels__ 20,893 21,083 21,048 20,944 23,146 
ine. do____ 656 1,094 1,148 1,440 1,424 
Keros ine do- 39 63 
Distillate fuel oil do____ 34,555 37,556 39,012 42,340 44,797 
Residual fuel oil -------------- do- 38, 908 39, 846 43,293 48,335 51,535 
Lubricantss do... 210 142 214 220 *220 


See footnotes at end of table. 
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Table 1.—Sweden: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products —Continued 
Other: 
Naphtha _ _ thousand 42-gallon barrels. _ 383 195 511 1,113 1,003 
White spirit: do... 1,717 2,597 2,944 *3,000 *3,000 
Unspecified _________-__-~- do- 5,320 NA NA NA NA 
Refinery fue fuel and losses 8 6,795 6,771 6,925 97,600 *8,100 
Total do- 109,476 109,347 115,163 125,077 133,264 
*Estimated. Preliminary. ‘Revised. NA Not available. 


1Includes data available through Oct. 5, 1981. 


2In addition to the commodities listed, cobalt, nickel (as nickel sulfate), and metallic titanium are also produced, but 
output i is not reported and available information is inadequate to make reliable estimates of output levels. 
Production of sponge iron is as follows, in thousand tons: 1976—188; 1977—161; 1978—117; 1979—136; and 1980—not 


available. 


*Includes clinker as follows, in thousand tons: 1976—111; 1977—43; 1978—15; 1979—not available; and 1980—not 


available. 
5Represents material for sale, not that produced. 


Includes strontium minerals, unspecified minerals, and fragments of ceramic materials. 


TRADE 


Exports of goods in 1980 declined almost 
3% in real terms, due mainly to the slug- 
gishness of European markets, Sweden's 
principal trading partners. Imports rose 


0.3% in real terms due to increased oil 
prices. The trade deficit was $2.7 billion. 
Sweden's total mineral trade in 1978 and 
1979 is shown in tables 2 and 3. 


Table 2.—Sweden: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 
Aluminum: 
Bauxite and concentrate 5,717 
Oxides and hydroxides |... .. 78 
Metal including alloys: 
C/ ea ne 2,213 
Unwrou ght. 38,529 
Semimanufactures |... _ 57,465 
Chromium oxides and hydroxides _ .. _ — — 50 
oppor 
and concentrate 15,794 
Metal including alloys: 
SCIHD eeen oc 350 
Unwrought -----------—- 29,870 
Semimanufacturess 70,025 
Iron and steel: 
Ore and concentrate except roasted 
pyrite thousand tons 22,259 
Roasted pyr ite do... 355 
Metal: 
T ( (( uen diese 18,184 
Pig iron including cast iron 7510,538 


See footnotes at end of table. 


Destinations, 1979 


1979 United 


States Other (principal) 
130 PN All to Norway 
104 NA Norway 42; Denmark 31. 
1,628 NA West German 170 583; Finland 491; 
Denmark 178 
19,561 3,022 West Germany 5,536; Norway 4,449; 
on etherlands 3,055. 
63,087 793 nited 5 10,470; Denmark 
5 649; West Germany 5,019. 
23 NA Norway 11. 
27,173 M Finland 19,628; East Germany 7,508. 
668 NA Mo ctm 269; India 116; East 
Germany 9 
31,223 1,323 jo um-Luxembourg 8,097; United 
gdom 6,781; France 5, 304. 
16,225 13,025 Norway 11, 784; Denmark 11, 350; 
West Germany 10,347. 
26,242 174 Belgium-Luxembourg 7,713; West 
Germany 7,129; France 2, 761. 
303 NA United Kingdom 132; West Germany 
95; Norway 46. 
17,366 455 ur 55 a 5 East Germany 
383: Denm 3,091. 
150,319 7,523 Italy 45.153 ,199; Malaysia 30, 074; 
025. 
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Table 2.—Sweden: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 


Semimanufactures: 
Bars, rods, angles, shapes, 
secti 


Tubes, pipes, fittings _____ 
Castings and forgings, rough 


Lead: 
Ore and concentrate 


Oxides os 
Metal including alloys, all forms 


Magnesium metal including alloys: 
OD SSH RNC ME cM IS 


Unwrought and semimanufactures _ _ 
Manganese ore and concentrate 
Mercury -------- 76-pound flasks - 


Molybdenum ore and concentrate 
Nickel: 
lil ee 


3 JJ ͤ — M Kee 


Unwrought. ------------—- 
Semimanufactures 


Platinum- group metals including alloys, 
unwrought and partly wrought 
value, thousands. .. 


Silicon, elemental .. . ..... do_ ___ 
Silver: 
Waste and sweepings! _ _ _ _ _ do... 
Metals including alloys, unwrought 
and partly wrought 


ousand troy ounces. . 
Tin metal including alloys: 


r 
Unwrought and semimanufactures _ _ 
Titanium: 
Ore and concentrate 
Oxi 


Tungsten: 
Ore and concentrate 


m Metal including alloys, all forme 
inc: 
Ore and concentrateeeee 


§ö§³Ü—g LL Lu EE 


See footnotes at end of table. 


1978 


100,953 
168,079 
7T536,844 


680,302 
T545,412 
95,219 
44,074 
74,410 
7251,812 
2,700 


58,385 
161 
54,746 
494 

14 

166 
154 


921 


798 
498 


1,720 
1,059 


$3,258 
$10,133 
$12,300 


294,355 
461 


9,241 


1979 


119,144 
145,842 
560,287 


677,695 
655,966 
102,862 
30,315 
11,693 
256,669 
2,043 


59,190 
129 
45,441 


239 


$6,955 
$15,300 
$19,945 


1,298 
8 
110 


388 
38 


54 
347,574 
486 


3,347 


United 
States 


10,618 
11,027 
11,822 


82,551 
49,175 
9,146 


Destinations, 1979 
Other (principal) 


West Germany 16,361; United King- 
dom 15,021; France 12, 589. 

West Germany 41,823; Italy 34,221; 
United Kingdom 22, ,359. 

West Germany 115, 021; Japan 
102,605; United Kingdom 83,070. 


West Germany 121,908; United King- 
dom 81,327; Finland 66,788. 

West Germany 139,051; Norwa 
11,295; United Kingdom 16,102. 

West Germany 15,987; Denmark 
11,182; Finland 8, 186. 

Norway 20, 137; West Germany 2,841; 
Singapore 2,794. 

West Germany 9,741; Finland 6,701; 
France 6, 

West Germany 37,578; Poland 27,838; 
United Kingdom 21, 769. 

Denmark l 1,234; Finland 641; Norway 


West Germany 45,624; Belgium- 
x re 12, 147. 


West Germany 21,621; Finland 7,369; 
Belgium-Luxembourg 6,493 


West Germany 57; Netherlands 36; 
Denmark 24. 

Denmark 3; Norway 2. 

Czechoslovakia 144. 

United 3 377; Denmark 87; 
West Germany 58. 

West Germany yy 532, Netherlands 185; 
United Kingdom 128. 


All to Belgium-Luxembourg. 


India 201; United Kingdom 141; 
Finland 90. 

Mainly to Netherlands. 

United Kingdom 171; West Germany 
119; Italy 116. 


United Kingdom $5,728; Finland 
$411. 


United Kingdom $8,283; West 
Germany $7,988. 


NA. 


All to Norway. 
Finland 42; Denmark 41. 


France 280. 
United Kingdom 18. 


West Germany 236; Netherlands 92; 
United Kingdom 35. 
Ireland 27; United Kingdom 14. 


Norway 88,588; West Germany 
16,981; France 59,879. 

Finland 180; Norway 108; West 
Germany 67 


Norway 2,113; West Germany 395; 
Belgium-Luxembourg 271. 
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Table 2.—Sweden: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 ; 
| P See Other (principal) 
METALS —Continued 
Zinc —Continued 
Metal including alloys —Continued 
Unwrought and semimanu- 
factureees 235 324 NA Norway 148; Finland 123. 
Other: 
Ash and residue containing nonfer- 
rous metalsss _ 31,250 33,444 41 N40 23,398; Italy 5,023; France 
Oxides, hydroxides, peroxides T9 99 NA West Gen Germany 27; Netherlands 24; 
Base metals including alloys, all forms 1,818 2,002 97 Finland: 201: United om 181; 
West Germany 138 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, 
Oe Loco ĩ oe L ura uci ES 35 NA  . United Kingdom 16. 
Dust and powder of precious and semi- 
precious stones 
value, thousands $53 $47 NA Finland $39. 
STAPE and polishing wheels and 
Stones 2,284 2,447 4 West Germany 434; United Kingdom 
334; Finland 319. 
Asbestos, ceru lle EN 112 NA Wiest Germany 102. 
Boron materials: Oxide and acid______ 8 29 NA NA. 
)§ô˙ê5ê ̃ 18,253 165,394 NA NA. 
%%ém:ᷓ ù m:ͥ ⁊ð ß 9,556 9,309 NA Norway 3,243; Denmark 2,035; 
Finland 1,583. 
Clays ana clay products: 
AEE at ta S E E E as 1,617 2,379 NA West 5 ; Norway 659; 
Den 
Products: 
as including nonclay 
EORR Sac . UM pr ae te 32,444 36,742 147 Finland 14,129; * 7,741; 
Denmark 4 914 
Nonrefractory ______..___~- 32,391 28,252 134 Norway 10, 140; Belgium-Luxembourg 
3,740; ; Denmark 3,628. 
Diamond: 
Gem, not set or st 
alus: thousands 32,072 $3,363 NA Finland $1,155; Norway $925; 
Switzerland $254. 
Industrial do- $181 $38 NA United Kingdom $21. 
Diatomite and other infusorial earth _ _ — 160 142 NA Norway 32. 
Feldspar, fluorspar, et 38,370 35,537 98 United Kingdom 16,399; East Ger- 
many 9,242; Austria 2, 545. 
Fertilizer materials: 
Crude: 
Nitrogenouns TET 2,310 — All to Belgium- Luxembourg. 
Phosphatic. - ----------—- 65,045 43,816 -— All to Norway. 
Other including mixed 300 1,520 NA Norway 762; Denmark 750. 
Manufactured: 
Nitrogenou s 6,210 14,471 NA 9 6,000; Finland 2,198; Japan 
Phosphatic _____________- 42,749 6,205 NA NA. 
Pte 3,371 440 me All to Denmark. 
Other including mixed 10,255 8,235 NA Nor way 5,7135; Denmark 568; Finland 
Graphite, natura 28 47 41 NA. 
Line sonas a as ee 1,091 2,292 NA Norway 1,799; Sri Lanka 288. 
Magnes itte 138 551 NA Denmark 495; Norway 43. 
Mica, all forms .. 2 1 NA Mainly to Norway. 
Pigments, mineral: Processed iron oxides 29 45 NA Finland 
Salt and brines -—--------------- 2,619 5,037 NA Denmark 3 901: Norway 708. 
Sodium and potassium compounds, n.e.s.: 
Caustic sda 1,943 3,765 NA NA. 
Caustic potash, sodic and potassic 
peroxides ________________ 3,060 3,619 NA NA. 
Stone, sand and gravel: ; 
Dimension stone: 
Crude and partly worked: 
Calcareous . ss 3,752 3,039 NA Denmark 2,383; Netherlands 524. 
Slate 15,524 ; NA Belgium-Luxembourg 11,535; Norway 
3,399; Denmark 2,686. 
Other 135,265 200,455 35 Denmark 81,243; West Germany 
69,023; Ital 23, 448. 
Worked - -------------—- 14,901 12,714 77 Denmark 9,1 Norway 1.277: West 
Germany 820. 


See footnotes at end of table. 
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Table 2.—Sweden: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Stone, sand and gravel —Continued 


Dolomite, chiefly refractory- grade 


Gravel and crushed rock 
thousand tons 


Limestone except dimension do- 


Sand excluding metal- bearing 
Sulfur: 


Elemental, all form 
Sulfuric acid, oleum ~- 


Talc, steatite, soapstone, pyrophyllite — — 


Mire hydroxides, peroxides of stron- 
tium, magnesium, barium m 
Building materiala. of asphalt, asbestos 
and fiber cements, and unfired 


nonmetals_ 


Asphalt and bitumen, natural 
Carbon black --—-—------------- 


Coal, all grades including briquets .. .... 


Coke and semicoke _ —_—- ------—--—— 
Hydrogen, helium, rare gases 
Peat includi 


Ure and litter 
Petroleum re 


ucts: 
Crude. jl urs 42-gallon barrels. — 
Refinery 5 
Gasoli 
Kerosine and jet fuel oda S 
Distillate fuel oil do... 
Residual fuel oil do. ——- 


Lubricant do... 


Mineral jelly and wax . do- 
Oth 


er: 
Liquefied petroleum gaa 


Pitch and pitch coke. do- 
Petroleum coke, bitumen, 
other residues do- 
Bituminous mixtures " 
S Mn 


Uns ib gern ied 
Mineral tar and other coal-, 8 
or gas- derived crude chemicals 


Revised. NA Not available. 
May include platinum- group metals. 


1978 


2,088 


1,574 
877 
96,308 
66,291 
17,332 
11,096 
4,928 
9,704 
149,365 


52 


1979 


4,347 


1,574 
1,013 
141,397 
67,624 


20,597 
36,757 


8,716 


7, 596 


139, 153 


42 


United 
States 


2Excludes quantities valued at $4,008,000 in 1978 and $5,123,000 in 1979. 


Less than 1/2 unit. 


Destinations, 1979 
Other (principal) 


Denmark 1,432; Norway 995; West 
Germany 755. 


Denmark 825; West Germany 655; 


Mir) f 

Finland 703; West Germany 180; 
Denmark 127. 

ed 108,683; West Germany 


12,952. 
Norway 58,373; Denmark 5,247. 


Mainly to Netherlands. 
Finland 30,605; Belgium-Luxembourg 


many 852; Netherlands 211. 


Denmark 2,843; Norway 2,168; 
Finland 1,289. 


United Kingdom 56,442; Finland 
85,217; Norway 21, 985. 


Denmark 8. 


Denmark 1,012; Norway 695; 
Hungary 663. 


Norway 56. 
Norway 3,087; Finland 1,836; 
De k 837. 


nmar 
East Germany 8,193; West Germany 
7,112; Denmark 6, 828. 
Finland 24,679; Norway 1,456. 
Norway 121; Denmark 28; Finland 


19. 
Denmark 18,150; Norway 10,442. 
All to Finland. 


Denmark 2,598; 1 715 e 153. 

Norway 146; Denmar 

Denmark 2, 125; Norwa a 421. 

Du 4, 629: U ni Kingdom 

3,566; Belgium-Luxembourg 1,717. 

Norway 171; 3 87; United 
Kingdom 7 

Mainly to Nr 


United dom 915; Donmark 83; 
Norway 


N etherlands 337; West Germany 330; 
ium-Luxembourg 282. 
y to Belgium-Luxembourg. 
Norway 218; Denmark 141. 


Finland 6; Netherlands 5; Norway 5. 
Mainly to Netherlands. 


Netherlands 182,243; United 
Kingdom 14,730. 
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Table 3.—Sweden: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodity 1978 1979 : es 
9 Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 58,167 67,791 523 5 26, 181. Greece 15,652; 
cel 
Oxides and hydroxides |. . _ 185,191 199,589 1,410 Jamaica 67 800; Australia 61,967; 
West Germany 49,036. 
Metal including alloys: 
r ie 2,936 5,802 2,716 Norway 1,647; United Kingdom 680, 
Poland 512. 
Unwrought. |... -.---- 84,168 36,738 291 Norway 29,445; Denmark 1,509. 
Semimanufactures 51.054 59,877 3, 283 West 5428 15,765: Norway 7, 811: 
France 4,9 
Chromium 
Chromite: see ie nhin 558,679 665,017 e Turkey 63 250, p Albania 206,978; 
rke 
Oxides and hydroxides |. ~~ 522 500 NA Mainly Rom We West Germany. 
Cobalt oxides and hydroxides _______ 3 4 NA Belgium Luxembourg 2; Netherlands 
re 
ane concentrate 34,323 33,153 NA Norway 27,259; Ecuador 5,893. 
NM TRO SNe yh a CUN 11,616 10,371 NA ly from France. 
Metil ine uang alloys: 
EPI see A NEE PER 4,075 6,232 461 France 4,114; Norway 760. 
Uawrouphit JJ 74, 720 74,867 3,287 Zambia 15, 926; Chile | 18,696; Belgium- 
Luxembourg 10,072. 
Semimanufactures . — 32,922 36,544 244 est Ge 9,251; United King- 
dn 1,512; oland 4 ,065. 
Iron and steel: 
is ane concentrate 121,000 33,000 NA Mainly from Norway. 
etal: 
p en ci 117,642 129,756 10,792 Netherlands 33,516; U.S.S.R. 28,652; 
West SEL TE or 3,730. 
Pig iron including cast iron 40,489 49,837 NA U. = ie R. 15 ret orway 10,529; West 
Sponge iron, powder, shot — — — _ — 7,136 7,953 124 dom 2 516; Seyi 
est Germany 1 
Ferroalloys_ - - - --------—-- 137,758 175,075 1,178 Norway 76 862; Republic of Beuth 
Africa ; France 22,323. 
Steel, primary forme ™142,812 120,631 NA Finland 59,794; West Germany 
31,390; Denmark 12,057. 
Semimanufactures: 
Bars, rods, angles, shapes, 
section 1397, 831 483,873 950 West Germany 110,865; United King- 
dom 72,757; Norwa 53 271. 
Universals, plates, sheets ™873,277 946,010 5,989 West Germany 236, Belgium- 
Luxembourg 128, 557 
Hoop and strip --------—- 1106, 987 168,729 357 West Germany 54 311; Poland 33,945; 
United Kingdom 25 
Rails and accessories 2,681 3,947 -- Wes armen 2,049; United 
Wie 22, 066 30,183 52 . Belgium-Luxembourg 5,846; United 
ingdom 5,299; France 4 ,912. 
Tubes, pipes, fittings ___ __ T248,398 281,678 | 1,885 West Germany 69,082; United King- 
dom 49,969; Finland 32,751. 
Castings and forgings, rough 18,221 10,041 NA Poland 3, 045; "Norway 2, 278; West 
Germany 1,628. 
Lead: 
Oxides EMEN AA 1,930 1,742 9 West Germany 962; as Kingdom 
473; East Germany 28 
Metal including alloys 
OH CERES 5,045 1,012 392 Canada 5,329; Norway 1,210. 
Unwrought______________ 1,691 2,954 NA West Germany 785; nmark 712; 
United Kingdom 506. 
Semimanufacturees 1.144 1.087 NA West Germany 1 008, Netherlands 40. 
Magnesium metal including alloys, all 
5 JJ Sarcasm ee 1,796 1,773 116 Norway 1,442; Switzerland 61. 
Ore and concentrate 3,199 14,111 145 a Jm 2 of South Africa 10,912; 
Oxide — — AA Au eum 429 616 162 Belgium Luxembourg 261; Greece 
Mercur 76 pound flasks_ _ 725 696 NA China, mainland 290; Spain 290. 
Molybdenum 
and concentrate 6,484 7,902 3,279 Netherlands 2,625; Belgium- 
Luxembourg 582. 
Ni ea including alloys_________ _ 75 78 3 Austria 22; West Germany 22. 
icke 
Ore and concentrate = 40 ETE All from Ja 
Matte- «o a R em 5,329 3,447 -— Australia 2/506; U.S.S.R. 684. 


See footnotes at end of table. 
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Table 3.—Sweden: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 ; 
d oe Other (principal) 
METALS —Continued 
Nickel —Continued 
Metal including alloys: 
„ 2,020 2,829 1,104 Ea Kingdom 844; West Germany 
Unwrought_-----------—-- 8,326 11,620 2,394 United Kingdom 1,834; Canada 1,676; 
Australia 1,647. 
Semimanufacturess 1,144 1,290 228 8 Kingdom 703; West Germany 
Platinum- group metals 5 alloys, 
unwrought and partly 5 
value, thousands $20,039 $35,169 $6,143 United Kingdom $11,911; 
Switzerland $10, 293. 
Silver: 
Ore and concentrate! do 88,392 $2,671 __ i $1,416; Chile $711; Colombia 
Waste and sweepings! .. ...... _ do 86,032 $16,308 $12,516 France $1,294; Finland $1,198; 
Denmark $680. 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces_ _ 15,368 15,786 3,086 United Kingdom 5,916; Te di 
many 3,440; France 2,31 
UM metal including alloys, all 
JJ ͤ 8 value $19,000 $106,000 $42,000 United Kingdom $56,000. 
Tin metal inclu Mess rig 
Unwrought i ding s RIA 3 336 631 NA us N 208: United Kingdom 
Semimanufacture s 174 212 NA United Kingdom 87; West Germany 
82; Netherlands 39. 
Titanium 
Ore and concentrate 1.448 2, 393 NA Australia 1,930; India 440. 
2 ue mR al E rece 4,530 5,539 9 Finland 2,368; Norway 1,980. 
Ore 23 concentrate: 2,420 2,161 a Rind, n 665; Australia 625; 
Metal including alloys, all form 44 28 3 West Germany 11; Japan 3; United 
Kingdom 3. 
Zinc: 
Ore and concentrate 9,103 = 
Oxides 1,488 1.206 NA N etier anai aT Norway 344; United 
om 192. 
Metal including alloys 
Dh hee ak i 71 NA Finland 50. 
Blue powder ____________~_ 4 527 NA Mainly from Norway 
Unwrought__________-__- 39,439 41,976 NA Norway 18,459; Finland 14,886. 
mimanufactures 421 NA West Germany 222; Poland 99; 
Belgium-Luxembourg 34. 
Other: 
Ores and concentrates... 999 1,129 NA Republic of South Africa 810; 
ustralia 280. 
Ash and residue containing nonfer- 
rous metals 39,044 59,362 146 West . 843, Spain 8,526; 
: d 
Oxides, hydroxides, peroxides 2,255 2,515 110 pi pray ncn virer 5 516; 
est 
Base metals including alloys, all forms 4,434 4,695 299 dr 780; U. S. S R. 743; Norway 
4 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, 
bte ne 3? 1,055 1,839 9 Netherlands 777; Iceland 648; West 
rmany 224. 
Dust and powder of precious and semi- 
precious stones 
value, thousands_ _ $2,432 $2,008 $1,674 * $494; Republic of South 
rica 
Grinding and polishing wheels and 
stones 2,345 3,097 214 Austria 965; United Kingdom 805; 
West Germany 399. 
Asbestos, crude_______________ 1,334 861 NA Mainly from Canada. 
Barite and witherite 4,660 5,493 NA West Germany 4,998; China, main- 
land 213; United Kingdom 146. 
Boron materials: 
Crude natural borates 21,012 27,579 22,984 Turkey 4,595. 
Oxide and acid ______________ 780 629 63 France 423; United Kingdom 65. 
e 99,689 326, 122 866 Finland 142, 380; Poland 114,577; 
nmark 62,7 18. 
Chalk. re ee e 26,541 30,227 United Kingdom 13,622; Denmark 


See footnotes at end of table. 


8,016; West Germany 5, 263. 
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Table 3.—Sweden: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodity 1978 1979 ; p: 
nre Other (principal) 
NONMETALS —Continued 
Clays and clay products: 
%;ö;Ü aa D 298,802 336,841 26,071 United Kingdom 278,745; 
Czechoslovakia 15, 551. 
rac l la 
including nonc 
brick V 97,086 105,170 931 West Germany 32,085; Austria 
25,553; United Kingdom 18,883. 
Nonrefractory // 28,487 32,006 15 Italy 10 314; West Germany 7. 264: 
Denmark 4.549. 
Soreang chiolite 654 731 — Denmark 616; Greenland 115. 
Diamon 
Gem, not set or st 
alus. thousands $19,664 $14,138 $42 te 5 $6,008; Israel 
Industrial do- $1,165 $1,366 NA Republic of South Afric Africa $691; 
ited Kingdo 
Diatomite and other infusorial earth _ .. — 4,111 5,562 1,203 M o 52 West vg MAE 524; 
Feldspar, fluorspar, et 20,817 15,858 NA Qr nce? ,982; Canada 3,270; Mexico 
Fertilizer materials 
Crude: 
Ni C 9,354 8,304 NA Mainly from Chile. 
7 air FCC 574,411 619, 160 122,579 Morocco 438,193; U. S. S. R. 55, 428. 
ufactu 
Nitrogenouunss --- 7486, 193 482,885 15,559 Norway 440,558; Poland 15,645; 
Netherlands 10,362 
Phosphatic .---- 2,636 1,646 NA b 1,176; Republic of South Africa 
Potassic? 0c 920 1,042 NA Mainly from West Germany. 
Other including mixed 91,604 214,974 562 Norway 151,614; Finland 38,466. 
Ammonia . men 126,640 136,641 NA 8 241. and Tobago 65, 592; Mexico 
Graphite, natura 560 855 41 China, mainland 300; West Germany 
215; Norway 143. 
Gypsum and plasters ___________ _ 258,278 374,308 153 Spain 265,650; 2828. 69,694; East 
Le sesona er ee 3,190 8,104 NA Debs nark 17 873; West Germany 2,737; 
Norway 1 31 9, 
Magnesite ___________________ 21,645 22,676 212 Norwa 630; Greece 5, 369; Spain 
Mica, all form 433 543 1 Norwa 7 207; United MUR PY 109. 
Pigments, mineral: Processed iron oxides 7,890 7,868 88 West Germany 6,933; United King- 
dom 341; Finland 168. 
Precious and semiprecious stones except 
diamond kilograms_ _ 5,000 8,000 1,000 India 2,000; West Germany 1,000; Re- 
public of South Africa l, 000. 
werent FFC 60,372 26,431 50 Mainly from Norway. 
Salt and brin os mE thousand tons 1,251 1,195 ) Netherlands 422; West Germany 263; 
5 0 
Sodium and potassium compounds, n.e.s.: 
Caustic soda_______________- 66,179 151,753 NA West Germany 80,037; Belgium- 
ae 35, 8607 East Germany 
Caustic poen. sodic and potassic iS 
peroxides ________________ 966 645 NA West Germany 541; France 44; 
Belgium-Luxembourg 80 30. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareounns 486 644 NA Italy 39 330; pain 16; 6; Belgium- 
Slate oo A ee nec 1,543 1,581 NA Norway 1,442; Finland 98. 
Other ————— m 3,347 4,789 NA Finland 2 267; Norway 1,019; 
Portugal 64 
Worked: 
Slate 419 594 NA Italy 234; Portugal 185. 
ead and flagstone 4,016 3,915 NA Port 2, 001; Poland 1,863. 
Other 3,935 5,372 NA Italy 24 417; Portugal 1 054: Finland 
Dolomite, chiefly refractory- grade 86,542 110,426 NA 945208 Kingdom 56,519; Norway 
Gravel and crushed rock 92,280 103,728 2,506 Finland 52,288; Denmark 26,761. 
Limestone except dimension _ — _ _ _ _ 82,106 95,784 NA ki vri a om 63,124; Denmark 
Quartz and quartzite 27,551 34,298 3,629 Spain 17,603; Greece 12,196. 


See footnotes at end of table. 
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Table 3.—Sweden: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Stone, sand and gravel —Continued 


Sand excluding metal- bearing 


Sulfur: 
Elemental, all form 
Sulfuric acid, ol eum 


Slag, dross, and similar waste, not 
metal bearing 


Oxides, hydroxides, peroxides of stron- 
tium, magnesium, barium _ — — _ — — 


Bromine, iodine, fluorine 
Building materials of asphalt, asbestos 


and fiber cements, and unfired 
nonme 


FUELS AND RELATED 
MATERIALS 


Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 


Lignite including briquetss 
Coke and semico kee 
Hydrogen, helium, rare gases 
Peat including briquets and litter 
Petroleum and refinery products: 


bac a alon barrels. _ 
nemner p products: 
otor gasoline. _ __ ___ do... 
Aviation gasoline _ _ — _ — do- 
Kerosine and jet fuel do- 
Distillate fuel ol do 
Residual fuel oil ii do_ _ _- 
Lubricants |... do- 


Mineral jelly and wax do- 


her: 
Liquefied petroleum gas 
88 


Pitch and pitch coke do- 
Petroleum coke, bitumen, 


other residues do 
Bituminous mixtures do- 


See footnotes at end of table. 


1978 


1.543 
6,099 
422, 333 
2,915 
5,586 


115,283 


12,958 
182 
4,689 
32,834 
33,634 
72,994 
113 


126 
7,438 
111 
11,568 
17 
540 


1979 


472,551 
48,364 
63,201 
45,745 


80,959 


33,454 


2,152 
15 


2,109 
2,946 
621,866 
3,696 
8,241 


117,736 


14,194 
85 
4,832 
37,439 
50,623 
2,115 
111 


United 
States 


Sources, 1979 
Other (principal) 


Denmark 264,868; yr. jum- 
Luxembourg 169, 4 


from Poland. 
Pell 24 318; West Germany 17,610; 


p Norway 13 
d 82,411, Be ium-Luxembourg 
2,650; Austria 1,679. 


Norway 45,803; West 
28,481. vom 
Denmark 22,612; Netherlands 7,666; 
Finland 1,320. 


United 
man 
West 


om 1,225; East Ger- 


rmany T. 


United Kingdom 2,951; West Ger- 
many 2,476; Norway 1,634. 


Hungary 351; Trinidad and Tobago 


West Germany 4,682; United King- 
dom 2,103; Netherlands 1,180. 


U.S.S.R. 512; Canada 164; West Ger- 
many 163. 

East Germany 2,738; West Germany 

315,554; United King- 

dom 165, 65.127. 

Netherlands 2,525; West Germany 

720; Finland 233. 

USSR. 5,512; Finland 2,076; 

Denmark 651. 


Saudi Arabia 37,094; United King- 
dom 30,776; Nigeria 10,707. 


Denmark 4,512; Finland 3 rib 
ium-Luxembo partes Goan 
“italy 49; Uni Kingdom 28; 


y 
Belgium-Luxembourg 1,635; United 
om 1,265; Netherlands 1,171. 
Venezuela 7,553; United Kingdom 


USS. R. 15, 011; United guo 
6,137; Netherlands 5, 

Netherlands 452; United: Kingdom 
281; West German 

West Germany 62; 62; Hungary 12; 


United Kingdom 12 


United om 874; Norway 211; 
Belgium uxembourg 208. 
Saudi Arabia 2,525; United Kingdom 
1 hey Netherlands 1,587. 
ned Kingdom 88; West Germany 


NA. 
vee W 4: Denmark 3: West 


88 R. . 2155 Finland 163. 
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Table 3.—Sweden: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 


Mineral tar and other coal-, petroleum-, 


or gas-derived crude chemicals 186,460 


r Revised. NA Not available. 
1May include platinum- group metals. 


Sources, 1979 
1979 , 
Jone Other (principal) 
37,175 2,707 West Germany 11,568; Netherlands 


6,802; Belgium-Luxembourg 5,920. 


Excludes quantities valued at $16,225 in 1978 and $13,806 in 1979. 


SLess than 1/2 unit. 


COMMODITY REVIEW 


METALS 


Aluminum.—As in the previous year, pro- 
duction of aluminum ran near capacity. 
Gränges Aluminium, Sweden's only alumi- 
num producer, with its 82,000-ton-per-year 
plant located at Kubikenborg near Sunds- 
vall on the Baltic Sea, decided on an invest- 
ment program that exceeded $100 million. 
One of the items under consideration was to 
increase the capacity of the Sundsvall smel- 
ter to 100,000 tons per year. Final decision 
was delayed until after the Swedish referen- 
dum on nuclear power, which would assure 
availability of sufficient electric power. 
There were also negotiations between 
Gränges and Aardal og Sunndal Verk of 
Norway for cooperation by the two compa- 
nies in the field of production of aluminum. 

Copper, Lead, and Zinc.—Expansion of 
Boliden's Aitik copper mine, located in 
north Sweden, from 8 to 11.3 million tons of 
ore per year was proceeding according to 
the original plans, and the higher rate of 
production was to be reached during 1981. 

In 1980, Boliden announced its plans to 
buy all shares of Elektrokoppar AB, with 
plants located in Helsingborg on the Ore- 
sund. Elektrokoppar, the largest manufac- 
turer of copper wire rod in Nordic countries, 
is currently owned by ASEA AB (75%) and 
LM Ericsson (25%). It produces, among 
other products, 60,000 tons of copper wire 
rod per year, with Boliden supplying one- 
third of the company's raw material re- 
quirements. 

Starting with 1983, for a 10-year period, 
copper concentrates produced at LKAB’s 
Viscaria Mine in northern Sweden are to 
be delivered to Outokumpu's Harjavalta 


smelter, located near Pori in Finland. The 
deal was valued at $250 million. 

The agreement has helped to revitalize 
the faltering project and will create new 
employment in the Kiruna area, offsetting 
a decline in iron mining. For Outokumpu, 
the deal secures about 15% of the compa- 
ny's copper concentrate requirements. The 
Finnish company had been seeking to invest 
in mining projects abroad to secure feed for 
its smelter as local output declined. Viscar- 
ia ore reserves were valued at 30 million 
tons, bearing 1.1% copper. There was to be 
open pit and underground mining at 1 
million tons per year, resulting in 50,000 
tons per year of 25% copper concentrates. 

Gold and Silver.—In 1980, Boliden's ex- 
tended mineral prospecting in various areas 
of Sweden has resulted in discoveries of 
significant gold and silver deposits. In the 
Garpenberg District of central Sweden, a 
complex sulfide ore deposit was discovered 
with reserves of over 5 million tons, and 
possible reserves of up to 10 to 15 million 
tons of ore, assaying over 200 grams per ton 
of silver and containing various other non- 
ferrous metals, making it the largest silver 
mine of Europe. Construction costs at the 
deposit, named Damsjó Mine, are estimated 
at about $30 million, and production is 
expected to start in 1984. 

Boliden had well-advanced plans to open 
a gold mine at Enaasen in the municipality 
of Ljusdal, Gávleborg County. Here, an ore 
body of 1 to 2 million tons was discovered 
containing 3 to 4 grams per ton of gold. The 
deposit is in an opencast mine situated in 
old diggings. The mine is expected to begin 
production in 1982. 

Another complex sulfide ore body was 
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discovered about 100 kilometers west of 
Skellefteaa in northern Sweden. The find 
was expected to yield between 5 and 6 
grams of gold per ton. 

Boliden Mineral AB, a Boliden subsid- 
iary, discovered ore deposits containing 
gold, silver, and other metals at the central 
Swedish mine of Saxberget, believed pre- 
viously to be worked out. Two grams per ton 
of gold and 20 grams per ton of silver were 
found in the ore. 

Iron Ore.—Vigorous marketing efforts 
combined with cost-cutting schemes were 
the main features of an action plan adopted 
by LKAB, Sweden’s Government-owned 
iron ore mining company. The company’s 
aim was to produce at least 25 million tons 
of iron ore from its three northern mines, of 
which at least 20 million tons was to be sold 
in Western Europe, although the market for 
this phosphorus ore was particularly unfa- 
vorable. The principal cost-cutting target 
was the freight charged by the State rail- 
ways for transporting ore from the mines to 
the Swedish and Norwegian loading ports, 
which LKAB wished to cut by at least 50%. 
A Government proposal to cut freight cost 
was expected in 1981. Rationalization 
. underway was to be pursued by combining 
the entire iron ore operation under a single 
division. The Government granted about 
$70 million to LKAB to cover 1980 losses 
and about $150 million for expected losses 
in 1981. 

An additional cutback was SSAB's 
Straassa iron ore mine in central Sweden, 
to be closed permanently. This mine was 
supplying the Spännarhytten blast furnace 
at Surahammar, west of Stockholm, which 
was also to close. Closure of some other 
SSAB mines in central Sweden was also 
under consideration, where mining was said 
to be much more costly than at the LKAB 
mines in the north of the country. 

Iron and Steel.—SSAB, a half Govern- 
ment, half privately-owned steelmaker, 
announced a series of production cutbacks 
as a result of slumping home and export 
demand. Affected were a small blast fur- 
nace at Luleaa that was being closed tempo- 
rarily, until demand improves, and the 
smaller of two blast furnaces at Oxelósund. 

At Domnarvets, the output of the electric 
shop was to be restricted to a rate of 275,000 
tons per year, rather than 420,000 tons per 
year as previously planned. SSAB was al- 
ready in the process of reducing operating 
capacity from 4 to 3 million tons per year, 
and the new cuts will further lower it by 


925 


500,000 tons. On the export side, sales. of 
semimanufactures were weak, with very 
little market for slabs. Part of the reason 
was the European Economic Community’s 
(EEC) 15% cutbacks in imports of steel in 
1981. The EEC was SSAB’s major export 
market. The only SSAB division doing well 
was the plate operation at Oxelósund where 
orders were up and sales were 10% above 
expected levels. 

In 1980, SSAB's losses increased, despite 
large state aid, mainly due to changes in 
world steel market conditions. In 1980, the 
company lost about $120 million and about 
$315 million since its establishment in 1978. 

The Swedish bar producer, Hallstaham- 
mars AB, announced plans to stop steel 
production. The company is part of Swe- 
den's small independent carbon steel sector. 
Since 1973, demand has fallen about 50%, 
while pressure from imports remained in- 
tense. Hallstahammars' works in central 
Sweden has a 107- to 10,000-ton-per-year 
open-hearth furnace, a 200,000-ton-per-year 
blooming mill, and a 75,000-ton-per-year 
finishing mill. Fagersta AB, a major world 
producer of high-speed steel, has approved 
an investment of $5 million to rebuild a 
wire rodmill at its Laangshyttan works 
near Falun, north of Stockholm. This move 
is to consolidate the company's world posi- 
tion. 


NONMETALS 


Ammonia.—Escalating feedstock costs 
and weak ammonia prices have prompted 
Supra AB, a subsidiary of Boliden AB, 
to decide to close its ammonia plant at 
Kvantorp, central Sweden. The plant, com- 
missioned in 1952, was rated at 54,000 tons 
per year of nitrogen and supplied ammonia 
for processing into fertilizers at Supra’s 
Koping and Lanskrona fertilizer plants. As 
a consequence, Supra is to rely more heavi- 
ly on imported ammonia for processing into 
fertilizers. Requirements are scheduled to 
increase to 220,000 tons per year in 1982, 
following the commissioning of a new nitric 
acid unit at Koping. About three-quarters of 
these were estimated to have to be imported 
to supplement the output of the company’s 
only remaining ammonia unit, located at 
Köping. | 

Apatite. -A major producer of iron ore, 
Government-owned LKAB, made its first 
delivery of apatite concentrate (35% P;0; 
content) from its new production plant at 
Kiruna, Swedish Lappland. The apatite is 
recovered from the phosphorus-rich tailings 
of LKAB’s iron ore activities at Kiruna. 
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LKAB began dephosphorising of its iron ore 
in response to increasing demand for ore 
with a low phosphorus content. After the 
initial delivery was made to Norsk Hydro in 
Norway, commercial production was to be- 
gin in September 1981 at a rate of 50,000 
tons per year. In the fertilizer year of 1982- 
83, full-scale production is scheduled to 
reach 200,000 tons per year. In addition to 
production from Kiruna, LKAB is planning 
to produce apatite at its Malmberget Mine, 
also in northern Sweden. Apatite concen- 
trate from this mine has a P. O, content of 
39%, and if the decision is taken to go 
ahead, production should begin in 1983; 
capacity is 200,000 tons per year. 

Feldspar.—In 1979, Sweden produced 
50,000 tons of feldspar. The country's only 
producer was AB Forshammars Bergverk. 
Main production of the company was from 
the Limberget quarry in Orebro, about 40 
kilometers north of Kóping. The pegmatite 
rock in Limberget is white in color, with 
proven reserves of 700,000 tons of pegma- 
tite, and indicated reserves of up to 100 
meters depth are 4 million tons. 

Graphite.—In 1980, a bulk furnace and a 
new ring furnace were commissioned for 
the production of graphite by Hürnósands 
Grafit AB at its Härnösand plant, 250 miles 
north of Stockholm on the Gulf of Bothnia. 
The company is owned by the SIGRI Group, 
a West German corporation, and produces 
graphite electrodes and graphite powder. A 
second graphite manufacturer in Sweden 
was Union Carbide Norden AB, wholly 
owned by the Union Carbide Corp. of 
the United States, producing graphite 
electrodes at Trollhattan, south of Lake 
Váünern. 

Kaolin.—A large kaolin find that could 
sharply reduce Swedish imports was 
announced by Höganäs, which already 
mines about 30,000 tons of ceramic-grade 
kaolin at Axeltorp. The deposit underlies 
presently worked deposits; a 1-ton-per-day 
pilot plant is in operation on the deposit. It 
is planned to start up a 100,000-ton-per-year 
operation in 1984. Total expenditure on the 
project is expected to be about $20 million. 
At present, most kaolin imports come from 
the United Kingdom, which exported in 
1980 about 240,000 tons to Sweden. 

Lime.—Total lime produced in Sweden in 
1980 was approximately 800,000 tons, of 
which about 425,000 tons was sold in the 
open market while the balance was pro- 
duced for internal consumption, mostly by 
companies that use burnt lime in the pro- 
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duction of steel. However, approximately 
45% of the marketed production was sold to 
the steel industry in 1979: 25% for pulp and 
chemical production, 15% for the manufac- 
ture of building materials, and 15% for 
water treatment and other minor uses. It 
was expected that by 1982, the overall open 
market demand will be less than 300,000 
tons per year. Cementa AB, Sweden’s only 
cement producer, is also the largest produc- 
er of burnt lime for the open market, with a 
production of about 210,000 tons in 1980. 
Lime production was centered on two 
plants: Kóping to the west of Stockholm in 
central Sweden and Limhamn near Malmó 
in southern Sweden. Sweden's other major 
producer of lime for the open market was 
Strabrücken AB, which operates two plants . 
in the Province of Dalecarlia: Boda on the 
north of Oland Island, off the southeast 
coast of Sweden, and at Ráttvik in central 
Sweden. One other significant producer and 
user of burnt lime is Ytong AB, with a plant 
at Hällabrottet in central Sweden. 

Magnetite.—From March 1980 onwards, 
AB Forshammars Bergverk, which is part 
of the Forshammar Group of Góteborg, an 
LKAB subsidiary, is to handle the market- 
ing of a magnetite concentrate produced at 
LKAB's Malmberget Mine. The dried con- 
centrate has an iron content of 71.5%, 
corresponding to a 9995 pure magnetite, 
and a silica content of less than 0.296. The 
company can supply a wide range of differ- 
ent particle sizes to meet specific require- 
ments for use in heavy media separation, as 
a chemical catalyst, as an iron oxide pig- 
ment, and for electronic components, bat- 
tery and welding electrodes, and small elec- 
tric motors. 

Olivine.—Sweden's only olivine producer 
in 1980 was Handóls Taljtens AB, which 
had a small output near the town of Handól 
in northern Sweden. In former years, the 
company produced about 10,000 to 20,000 
tons per year of lump, crushed, or graded 
olivine, and a large proportion of its produc- 
tion went to the parent company, Höganäs, 
for the production of forsterite bricks and 
other olivine-based refractories. However, 
refractory use of olivine has decreased to 
5,000 to 7,000 tons per year and olivine is 
now used largely for the manufacture of 
bricks for night storage heaters. 


MINERAL FUELS 


In 1980, over one-fifth of Sweden’s energy 
was supplied by domestic hydroelectric pow- 
er, fuel wood, and waste heat. The remain- 
der was imported oil, coal, and enriched 
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nuclear fuel. A report prepared by the 
Swedish Government shows the country’s 
energy supply, in billions of kilowatt-hours, 
in 1980, as follows: 


Oll: es Ot ee eh at 300 
Water power!!! 60 
Nuclear Ee UM 22 
Woodbark, ett 36 
Co8l 3. õãͤ ĩ³ↄ0³ſùſàdçdw : Rete on a oe 16 
F ⁰Üw] mA 7 
Waste neůnt᷑t᷑l 22222-2 2 

e c ce a 443 


Coal.— Plans were made for the construc- 
tion of two new coal-fired powerplants, one 
at Oxelósund on the eastern shore and the 
other at Karlshamn in the south. Comple- 
tion is planned for the end of the decade at a 
total cost of $1.5 billion. The Oxelósund 
plant alone was to produce 7 billion kilo- 
watt-hours per year, about 5% of Sweden’s 
electric supply. In 1980, no coal was pro- 
duced in Sweden, and all coal was imported. 

Nuclear Power.—In 1980, Sweden had 
the following nuclear powerplants in oper- 
ation: 


Capacity (megawatts) 


Oskarshamn-1 FFC aon 
Oekarshamn Z- 590 
FF 590 
Barsebeck 22 590 


After a referendum in favor of nuclear 
power, the following nuclear powerplants 
were commissioned in 1980: 


Capacity (megawatts) 

8 EE 900 

Fosmark- Il]! 900 
Fosmark- 22:2: 900 


Futhermore there were three nuclear 
powerplants under construction: 
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Capacity (megawatts) 


900 
1,060 
1,100 


Based on the current legislative situa- 
tion, no further nuclear powerplants were 
planned. 

In 1980, total nuclear-generated electrici- 
ty was 26,727 gigawatt hours or 27% of total 
Swedish electric power production. 

Peat.—It was reported that a large depos- 
it of peat was discovered by the district 
government near Kiruna in northern Swe- 
den. No plans were released for the utiliza- 
tion of the de 

The municipality of Umeaa was planning 
to build a peat-fired powerplant, to use 1.5 
million cubic meters of peat per year. It was 
expected that the peat would be imported 
from Finland. 

Petroleum.—In 1980, a decision was 
made to start commercial production of oil 
on Gotland Island. Production was expected 
to be only 20,000 tons per year. Greater 
hopes were attached by the Svenska Petro- 
leum AB’s Oil Prospecting Inc., the opera- 
tor, to finding oil in the Hanó Bay area of 
southern Sweden. 

A 20-year agreement was signed between 
Norway and Sweden for the supply of at 
least 2 million tons of Norwegian oil to 
Sweden in exchange for electric power, both 
at prevailing market prices. The agreement 
provided also for an industrial cooperation 
fund of about $50 million to help finance 
joint projects. 

In 1980, Swedish refining capacity re- 
mained about 21 million tons per year, as 
shown in table 4. 


sEhysical scientist, Brench of Foreign Data 

2 Where ues have been converted from 
Swedish - Kroner ( Kr) to US. dollars at the rate of 
SKr4.22=US$1.00 for 1980. 


Table 4.—Sweden: Petroleum refining industry 


Location of principal p bees 
. ion of princi roughpu 
Company Ownership facilities (million tons 
per year) 
p oed ua Raffinaderi AB Government and Texaco Oil AB. Lysekil ______ _ 8.5 
BP Raffinaderi AB oe AB British Petroleum Co. Ltd Göteborg 5.5 
Koppartrans Olje az Shell Oil Co— --—- 535300 5.0 
AB Nynas- Petroleum Rederi AB Nordstjernan _ n Nynashamn ....— 1.5 
D0 2s oe eee ees See NAO i ee eek P Göteborg 3 
DO. ee e e e occu go ste Malm 2 
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The Mineral Industry of 
Switzerland 


By Roman V. Sondermayer! 


As in the past, the operations of the 
mineral industry of Switzerland were mod- 
est by world standards during 1980. Ce- 
ment, lime, gypsum, salt, and sand and 
gravel were produced from domestic raw 
materials. In addition, the industry process- 
ed imported crude oil, alumina, and raw 
materials for the steel industry. Imported 
fuels were essential for an adequate supply 
of energy; hydropower and fuelwood sup- 
plied only about 16% of domestic energy 
consumption. 

In general, the economy of Switzerland 
had a relatively good year. The country 
enjoyed a high level of employment, and 
private investment and foreign markets 


were the mainstays of the business cycle. 

In the second half of 1980, signs of weak- 
ening began to show. Incoming orders start- 
ed to decline, investment activity diminish- 
ed, and the volume of imports and exports 
receded after the third quarter. 

The real gross national product (GNP) 
rose about 2% in 1980 over that in 1979. 
Consumer prices rose on an average of 495, 
which according to Swiss sources was still 
the lowest rate of inflation in the world. 

The announcement of plans to modernize 
two aluminum plants and to build a new 
combination bar and rod mill were the 
principal events of the mineral industry 
during 1980. 


PRODUCTION 


In Switzerland, the mineral industry was 
privately owned, with ho Government in- 
volvement. Table 1 shows the latest trends 


in production of minerals during the 1976- 
80 time period. 


Table 1.—Switzerland: Production of mineral commodities! 
(Thousand metric tons unless otherwise specified) 


Commodity? and unit of measure 1976 1977 1978 1979 1980P 
METALS 

Aluminum metal, smelter, primar tons_ _ 78,172 79,751 79,468 82,974 86,302 

Iron and steel metal: 
Pig iron and blast furnace ferroalloys pr E 23 21 35 30 29 
Electric furnace ferroalloys®___________- 5 6 5 5 
Crude steel 2 . 88 545 1654 784 886 900 
Semimanufacturees 547 635 679 r €720 750 

NONMETALS 

Cement, hydraulic 33; T 3,546 3,649 3,697 3,934 4,252 
Gypsum* JJ... DE 70 70 70 70 80 
///ööÜͤ˙p yd y Cr Lua E e 71 66 68 70 15 
Aligia N content of ammonia... 45 45 45 45 45 
JJ 8 312 366 391 390 368 
Sodium compounds: Sodium carbonate" tons 45, 000 45,000 45,000 45,000 45,000 
Sulfur, byproduct, all sources® |... do— 2,000 2,000 3,000 3,000 3,262 


See footnotes at end of table. 
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Table 1.—Switzerland: Production of mineral commodities! —Continued 
(Thousand metric tons unless otherwise specified) 


Commodity? and unit of measure 1976 1977 1978 1979 1980 
MINERAL FUELS AND RELATED MATERIALS 
Gas, manufactured million cubic feet. 2,984 2,303 1,808 “1,800 *1,900 
Petroleum refinery produc 
Gasoline 8 42-gallon barrels. _ 8,415 8,475 7,434 8,381 9,520 
rr pn et rete ee do- 1.376 1.512 1, 604 1,664 11,737 
Keros ine 0. -- 3 39 OT 39 46 
Distillatefueloil |... . do... 15,957 14,278 13,457 14,696 15,524 
aoe fuel o! do- 7,333 6,747 5,354 6,380 4,431 
777. CE do_ ___ 2,186 2,103 2,265 1255 { 746 
Refinery fuel and losses do- 1.469 1,318 1,200 ! j 1,879 
Total oe eee eye do. ..- 36,775 34,472 31,314 32,363 43,383 
Estimated. Preliminary. ^" 


vised. 
„Table includes data available through July 10, 1981. 
?In addition to the commodities listed, a variety of crude construction materials (common clay, sand and gravel, and 
stone) is undoubtedly produced, but output is not reported and available general information is inadequate to make 
reliable estimates of output levels. 


TRADE 


Latest trends in Switzerland's foreign minerals trade, but many transactions were 
mineral trade are shown in tables 2 and 3. for reexport. 
As the tables show, Switzerland had a brisk 


Table 2.—Switzerland: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 
1978 


Commodit 1979 ; 
d e Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 
kilograms- . d 530 West German 
Oxide and hydrox idee 163 1,189 1 West Germany 1 1.058; Italy 42. 
Metal including alloys: 
Unwrought_ -------------- 32,876 47,376 234 Italy 20,918; West Germany 20,348; 
rance 2, 
Semimanufactures 66,038 76,395 521 West Germany 15,309; France 10,295; 
United Kingdom 6,846. 
Antimony metal including 7 all forms 
ilograms - 1.312 375 NA NA. 
Beryllium metal including alloys, all forms 
do- 15 56 _. West Germany 52; France 4. 
Chromium oxide and hydroxide — _ _ _ _ _ - 79 22 (1) A. 
Cobalt oxide and hydroxide — kilograms. _ 10,521 1,531 NA Yugoslavia 1,450. 
Columbium and tantalum: Tantalum metal 
5 alloys, all forms do- 215 1.023 179 West Germany 488; Yugoslavia 151. 
doom Sulfate 106 47 NA _ France 23; Austria 12. 
Metal including alloys: 
SCHBD a2 25203252526 Eu. 4,972 12,119 NA West Germany 4,916; Austria 2,088; 
Be ium-Luxembourg 1,924. 
Unwroughgt 15, 366 9,837 6 West Germany 6,067; Italy 2,802; 
United Kingdom 384. 
Semimanufactures 16,529 19379 1,771 West Germany 3,928; a 2,897; 
United Kingdom 2 7 
Gold metal, unworked or partly worked 
troy ounces. . 186,796 226,309 257 Iran 88,479; West Germany 43,500; 
Portugal 38,677. 
Iron and steel: 
Ore and concentrate, including roasted 
prite 2 oou tah ce i Ld 4l 54 Peru 33; West Germany 4. 


See footnotes at end of table. 
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Table 2.—Switzerland: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Iron and steel —Continued 


3 is ese ee ata erie eh TR 


Steel, primary forme 
mimanufactures: 
Bars, rods, angles, shapes, 
sectionQsssssss 2 


Universals, plates, sheets 
Hoop and striizʒ:d 


Rails and accessories 


Tubes, pipes, fittings ------ 
Castings and forgings, rough 


Ingote and semimanufactures of al- 
oy steel and high-carbon steel 


ur 


PED oe A m E 


Manganese oxides ______________~_ 
Mercur 76-pound flasks — 
Molybdenum metal including alloys, all 


Nickel: 
Matte, speiss, similar materials 


Metal including alloys: 
MS Tog | «ree y LUE 


Unwrought and semimanufactures 
Platinum-group metals including alloys, all 
f thousand troy ounces. . 


Silver metal including alloys, all lors 
Ucet 


Tin metal including alloys: 
S8 e yt cocto un ie 


Unwrougnt 


Semimanufacture s 
Titanium oxides. ss 


Uranium and thorium oxides, including 
rare-earth oxides. ..... ograms. . 


Zinc: 


cie 11 TEPORE 
Blue powder 


Unwroughngntt „ 
Semimanufactures 


See footnotes at end of table. 


1978 


88,080 


2,380 
22,394 


236,721 


22,752 
18,122 


72,834 
5,060 
128,348 
9,389 


34,404 


179 
369 
1,016 


38,994 


68 
84 
34 
111 
23 


1,922 


1979 


100,690 


1,210 
21,399 


293,001 


37,959 
25,515 


1,647 
6,062 
161,988 
12,714 


46,066 


United 
States 


Destinations, 1979 
Other (principal) 


Italy 82,730; West Germany 12,370; 
France 3,647. 


715 Germany 731; Poland 100; Turkey 
West Germany 11,424; Italy 9,278. 


West Germany 220,860; France 23,081; 
Austria 21,447. 

West Germany 28,543; Austria 4,519. 

West Germany 11 020: Austria 9, 774, 
France 4,281. 

Austria 102; ; West Germany 597; 


Greece 19 

West Germany 1,773; France 1,519; 
Austria 941. 

West Germany 52,653; U.S.S.R. 20,401; 
Netherlands 13,118. 

West Germany 4, 494; France 3,986; 
Italy 1,369. 


West German 
France 8,27 


Austria 91; Italy 3. 


Italy 6,879; Austria 2,048; West 
Germany 1,159. 
Italy 2, 0547 West Germany 1. 200, 
etherlands 914. 
Italy 21; Belgium- Luxembourg 20; 
France 10. 


iny 17,891; Italy 15,116; 


West Serman m United Kingdom 
15; Sweden 

Mainly to Sweden. 

West Germany 108; Iraq 38. 


West Germany 1. 


West Germany 268; Netherlands 103; 
Algeria 12. 


"e Germany 280; United Kingdom 
West Germany 131; France 37; Italy 28. 


Ja 211; France 176; Belgium- 
uxembourg 64. 


Italy 13,812; West Germany 9,035; 
France 4,436. 


West Germany 57; France 24; 
Netherlands 9. 
Denmark 72; Italy 45; France 19; West 
Germany 19. 
Austria 2 Italy 8; West Germany 5. 
Austria 56; Ivory Coast 56; West 
rmany 52. 


France 10; West Germany 6; United 
ingdom 5. 


West Germany 155; France 80; 
Yugoslavia 56. 


West Germany 27; Ivory Coast 15. 

ser eam West Germany 208; France 
Austria 10. 

Austria 104; Italy 40; West Germany 5. 


Morocco 5; Austria 3; Italy 1; West 
Germany l. 
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Table 2.—Switzerland: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Other: 
Ores and concentrates, n. ess 
Ash and residue containing nonferrous 
metals At Et 


metall 


n.e.s — — am — — — — — — — — — — — — — — — — — 


Metals including alloys, all forms: 
Metallo ids 
Alkali, alkaline earth, rare-earth 
metals kilograms.. _ 
Base metals including alloys, al 
forms, n. e s 


NONMETALS 


Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, 
SUO i Se EA 
Dust and powder of precious and semi- 
precious stones kilograms. — 


Grinding and polishing wheels and 
BLONGS: uo om es 


Barite and witherite _____________~— 
Boron materials: 
Crude natural borates _ _ .. kilograms_ _ 
Oxide and acid ______________~- 


Clays and clay products (including all 
refractory brick): 
Crude. ero et L 


Products: 
Refractory (including nonclay 
DRICK) o dL suos nns 


Nonrefractory - - ----------- 
Cryolite and chiolite . . - - - -- ------- 


Diamond: 
Gem, not set or strung 


1978 


91 
23,457 


192 


302 


4,532 


515 
119 


1,724 


value, thousands... $1,015,596 


Industrial do ... 


Diatomite and other infusorial earth _ _ _ _ 
Feldspar andfluorspar .. 


Fertilizer materials: 


Phosphatic - - -------- do____ 


Manufactured: 
Nitrogenous -------------- 


Phosphatic - - ------------- 
Potassic - - - - - - ---------—- 
Other including mixed 


Ammonia ---------------——- 
Graphite, natural. _ -------------- 
Gypsum and plasters. - - - - --------- 
EIn ee Be ee ee 


See footnotes at end of table. 


$28,554 


51 
397 


1979 


592 
25,811 


268 


403 


United 
States 


Destinations, 1979 
Other (principal) 


Turkey 233; Austria 221; Portugal 75. 


West Germany 15,675; Italy 3,847; 
Belgium-Luxembourg 3,125. 


France 133; West Germany 86; Austria 


West Germany 206; Italy 88; United 
*Kingdom 14. 


West Germany 5,264; Japan 302; 
Austria 222. 


NA. 


West Germany 65; United Kingdom 39; 
Netherlands 7. 


Sweden 24. 


Italy 646; France 356; Belgium- 
Luxembourg 225. 


United Kingdom 307; West Germany 
163; qoi 115. 

OU 36; Italy 31; France 21; Austria 

West Germany 4. 


NA. 

NA. 

West vip p France 4,054. 

France 2,149; West Germany 64; 
Austria 30. 


West Germany 8,699; France 497; 
Austria 104. 


West Germany 816; Egypt 254; Austria 


West Germany 15,433; Austria 11,720; 
Ñ aed 9,354. 


Israel $451,580; United 1 
90,280; Belgium- Luxembourg 


134,046. 
Italy $10,800; France $5,363; Belgium- 
Luxembourg $3,988. 
France 1. 
iis Germany 78; Peru 62; Portugal 


wat Germany 431; Austria 72; Italy 
Mainly 15 United Arab Emirates. 


France 1. 

France 377; West Germany 333; 
Ecuador 319. 

France 2; West Germany 1. 

West 1 1. 

Austria 298; Greece 208; Italy 77. 

wa Germany 731; France 634; Iraq 


West Germany 7; France 4; Austria 2. 
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Table 2.—Switzerland: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodity 1978 1979 


ue Other (principal) 
NONMETALS —Continued 
Mica: 
Crude including splittings and waste 73 46 NA West Germany 25; Sweden 5. 
Worked including agglomerated split- 
II 568 508 3 India 83; United Kingdom 60; Sweden 
Pigments, mineral: 
Natural, eru lle 31 18 NA Austria 3. 
Iron oxides, processed - - --------- 48 50 () West Germany 18; ria T; Yugoslavia 7; 
United Kingdom 6. 
Precious and semiprecious stones except 
diamond: 
Natural. value, thousands. . $165,603 $206,272 512,574 France $37,248; West 5 $28,268; 
United Kingdom $27 
Manufactured thousand carats_ _ 216,655 262,930 4,705 were 5 65,040, REM 41,165; 
Salt and brines ________________- 377 3,459 NA Austria 3, 050: France 340; West 
Germany 18. 
Sodium and potassium compounds, n.e.s _ _ 30,299 47,182 NA West Germany 24,229; Austria 15,255; 
Belgium-Luxembourg 4,841. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 34,328 33,299 — wa ee 23,429; Italy 7,140; 
rance 
Worked ________.________ 11,734 14,553 C) West Germany 12,041; Austria 2,108. 
Dolomite, chiefly refractory grade 68 8 NA Austria 4; West Germany 3. 
Gravel and crushed rock |... 14,997 9,728 NA West Germany 5,516; France 3,175. 
Limestone except dimension ... _ _ _ _ 15 25 
Quartz and quartzi te 34,139 34,441 -- Italy 31,798; West Germany 2,207. 
Sand excluding metal-bearing . ---- 7,851 6,790 (3) gh ar 3, 694; West Germany 1 518; 
taly 1. 
Sulfur: 
Elemental: 
Other than colloidaalll 13 15 _. NA. 
ff ee Nie ere ae 10 5 NA West Germany 3; United Kingdom 1. 
Sulfuric acid. - - - - ----------—- 14,828 26,801 NA eon Any 15, 189; Czechoslovakia 
Talc, steatite, spapstone, pyrophyllite _ — 71 71 NA Austria 25; France 12; West Germany 
Other: 
Crude: 
Meerschaum, amber, jet 
kilograms_ _ 15 — 
URGE dedi et a 3,275 2,665 (à) West Germany 1,167; Austria 735; 
France 584. 
Slag, dross, and similar waste, not 
metal- bearing: 
From iron and steel manufacture _ 23,050 15,128 NA West Germany 14,883. 
Slag and ash, n. ess 5 795 — France 764: Italy 31. 
Oxides and hydroxides of magnesium, 
strontium, barium- - - --------- 20 22 (!) ret > West Germany 4; Colombia 2; 
taly 1. 
Bromine, iodine, fluorine _ -------- 62 21 (3) n 5 10: Romania 5; France 
; Algeria 1. 
Building materials of asphalt, asbestos 
and fiber cements, and  unfired 
nonmetals, n.e ass 4.902 6,157 NA 1 1, 037 West Germany 1,432; 
taly 1,0 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 60 2 -- NA. 
Carbon black ----------------—- 253 192 (7) prance 59; Czechoslovakia 55; U.S.S.R. 
Coal, all grades, including briquets |... 341 5,225 (1) oe 4,260; Austria 526; Italy 
Coke and semicokaeeass 47 938 _. Austria 870; West Germany 68. 
Gas, hydrocarbon, manufactured 77 58 dats Mainly to France. 
Hydrogen, helium, rare gases 128 2 Austria 19; United 1 Sie Seu 19; Iraq 6. 
Peat, including peat briquets and litter 1,937 2,215 "€ France 1 .330; Austria 672 
Arabia 117; West Germany 96 
Petroleum: 
Crude 42-gallon barrels. . 89 3 NA NA. 


See footnotes at end of table. 
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Table 2.—Switzerland: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 ; 
á 9 Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 


Refinery products: 
Gasoline, including natural 


thousand 42-gallon barrels_ _ 51 31 (1) Mainly to Austria. 
Distillate fuel oil do... 17 25 (1) Austria 10; Italy 5; Saudi Arabia 2; 
West Germany i. 
Residual fuel oi do... 150 105 cr Austria 95; France 10. 
Lubricants 3 do- 125 28 (1) West Germany 12: Austria 3; Italy 3; 
France 2. 
Other: 
Liquefied petroleum gas 
do- 263 195 NA Italy 74; West Germany 70; Austria 50. 
Mineral jelly and wax 
do- 12 4 (1) Italy 3. 
Pitch and pitch coke 
PNE (*) 3) 1) 
Petroleum coke. _ - — — do... (1) 1 (1) Mainly to West Germany. 
Bitumen and other residues 
and bituminous mixtures, 
n. es do- 41 15 (1) West Germany 12; Finland 1. 
White spirit do- (4) 1 (1) Mainly to Austria. 
Total 2c do—- 1559 405 
Mineral tar and other coal-, petroleum-, or 
gas- derived crude chemicalns 1.419 1.169 (1) ba Germany 689; Italy 154; . 
raq 


"Revised. NA Not available. 


!Less than 1/2 unit. 
Table 3.—Switzerland: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 ; 
vince United Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 7, 693 6,995 -— West Germany 3,413; France 
1,573; Australia 1,235. 
Oxide and hydroxide _________~-~-~~- 152,844 151,287 169 Australia 118,574; Italy 13,420; 
Surinam 9,311. 
Metal including alloys: 
Unwrought including scrap- - - _ ~~ — 35,314 41,184 19 Iceland 4.252. Norway 13, 306; 
Semimanufactures 35, 465 42,540 308 West 3 18,368; France 
n at ; Belgium-Luxembourg 
Antimony metal including alloys, all forms 126 28 d China, 1 mainland 27. 
Beryllium metal including alloys, all forms 
kilograms_ _ 412 2,530 214 West Germany 2,213; France 14. 
Chromium oxide and hydrox ide 459 519 1 1 Germany 384; Italy 40; 
rance 
Cobalt oxide and hydroxide |... 16 2 — Mainly from Belgium- 
Luxembourg. 
Columbium and tantalum: Tantalum metal 
including alloys, all forms — kilograms. _ 71,066 1,828 691 Austria 814; West Germany 201. 
Copper: 
Ore. and concentrate 28 20 -— All from Belgium- Luxembourg. 
Copper sulf ate „ 854 1,036 — France 386; U.S.S.R. 296; 
Czechoslovakia 111. 
Metal including alloys: 
SCIA0 24.0 ² ee ee E 4,952 3,395 NA West Germany 1,495; Austria 
951; Israel 433. 
Unwrougngnt 123,212 12,100 476 West Germany 4,531; Belgium- 


Luxembourg 2, 877; Austria 


See footnotes at end of table. 
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Table 3.—Switzerland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
j Kara Other (principal) 
METALS —Continued 
Copper —Continued 
Metal including alloys —Continued 
Semimanufactures -——--—-------—- 63,032 78,027 690 West Germany 35, 849: United 
Kingdom 15, 7 22; Italy 7,217. 
Gold metal, unworked and partly worked 
troy ounces. _ 41,603 78,158 3,376 Lebanon 21,830; West Germany 
19,451; Kuwait 17 ,844. 
Iron and steel: 
Ore and concentrate including roasted 
SA A o U -ARPETAN ⅛ . E 59,552 58,723 1 Mauritania 36,767; West Ger- 
many 18,716; Italy 3,176. 
Metal: 
ô³%Ü5ͤ 4 ee 87,236 179,051 1.944 West 15 149,232; Nether- 
lands 12,804. 
Pig iron and similar materials 83,591 98,118 6 West Germany 42,112; France 
84,967; Canada 9,118. 
Ferroalloyhn s 18,772 24,295 56 France 5,584; Norway 5,502; 
West Germany 3,178. 
Steel, primary form 66,984 109,734 6 West Germany 29,765; Nether- 
lands 16,700. 
R 
Bars, rods, angles, shapes, 
sections 410,706 467,475 29 West Germany 152,907; Italy 
119,141; Belgium-Luxembourg 
Universals, plates, sheetss 508,793 548,234 5, 020 west Germany 142,856; France 
116, row 1; Belgium-Luxembourg 
Hoop and strip- d 171,467 203,856 419 West Germany 66,151; Belgium- 
1 63,751. 
Rails and accessories 47,768 55,708 8 Austria 30,890; West Germany 
15,327; Italy 6,354. 
Wire 6 et BL ti ee 21,851 22,060 112 est Germany 1 ,992; Austria 
6,355; Belgium-Luxembourg 
Tubes, pipes, fittings - ------- 140,270 155,189 129 West Germany 51,111; France 
84,994; Italy 22, 136. 
Castings and forgings, rough ..... 6,647 1,186 NA West Germany 4 ,018; Romania 
954; Austria 158. 
Ingots and semimanufactures of alloy 
steel and high-carbon steel! 164,719 166,936 776 West 08 Unite 69,354; France 
25, ni Kingdom 
Lead: 
Ore and concentrate ES 5 -- Mainly from Morocco. 
iI ³W ⁰ ee us 174 102 NA Mexico 72; United F 20; 
West Germany 5. 
Metal including alloys 
PAD. kilograms. — 70,875 1,305 -- France 880; West amay 425. 
Unwrought ---------------- 15,048 11,592 NA United Kingdom 4 991: ae 
3,114; West Germany 1,997 
Semimanufactures 1.469 1.407 1 West Germany 1,269; igium- 
Luxembourg 93; France 
N metal including alloys, all 
Bonn fan T8 1,673 2,190 86 Norway E 1,297; Italy 486; Canada 
Manganese oxides _ - --------------- 513 800 T3 ieee cdr West Germany 145; 
Mercury / 16-pound flasks_ 102 131 41 West Ge German Mgr Ay United 
lan 100. 
Molybdenum metal including alloys, all 
ki. e N 17 13 3 Austria 6; West Germany 2; 
France 1. 
Nickel: 
Matte, speiss, similar materials 1,460 1,579 42 Canada 291; Norway 235; Fin- 
land 180; U.S.S. R 175. 
Metal including alloys: 
SOPHD —A—— 8 60 227 52 Netherlands 83; Italy 34; United 
py, pea ce 18. 
Semimanufactures 1.283 1.351 302 West Germany 496; United 
Kingdom 368; Sweden 73. 
Platinum-group metals including alloys, all 
forms -----------——- troy ounces. _ 708,698 678,090 — 76,486 West Germany 148,279; France 
132,590; U.S.S.R. 104,972. 
Silver metal including alloys, all forms 
thousand troy ounces. . 36,933 26,099 46 United e pU 5,355; West 
Germany 2,683. 
Ore and concentrate kilograms. .- NT 50 -- NA. 


See footnotes at end of table. 
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Table 3.—Switzerland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 ; 
á oe Other (principal) 
METALS —Continued 
Tin —Continued 
Metal including alloys: 
Serap c oo e cce E AE E 6 24 8 Italy 17. 
Unwrougkgnt 932 868 5 Indonesia 290; Malaysia 271; 
Thailand 80. 
Semimanufactures 249 178 1 West Germany 90; France 37; 
Netherlands 31. 
Titanium oxide 7,194 6,141 NA France 2,466; West Germany 
1.020; United Kingdom 899. 
Tungsten metal including alloys, all forms 792 39 4 West Germany 17; France 10; 
ustria 
Uranium and thorium oxides including rare- 
earth oxides _________________ __ 15 14 1 France 9; Austria 2; United 
Kingdom 1; West Germany 1. 
Zinc: 
Ore and concentrate 8 5 POR NA. 
Xe ——— Ite eei T9, 534 2,632 12 France 1,293; West Germany 
690; United Kingdom 369 
Metal including alloys: 
Scrap ------------ kilograms. — 59,250 110 _. All from West Germany. 
Blue powder - -~ -------------—- 2,160 2,171 NA Belgium-Luxembourg . 182; Ne- 
therlands 425; France 346. 
Unwrought ---..----------—- 25,855 21,605 West Germany 8, 993; Nether- 
lands 2,360; France 2,157. 
Semimanufactures 1.193 1.103 1 West Germany 468; Belgium- 
Dd Luxembourg 37 2; Italy 88. 
er: 
Ores and concentrates____________ _ 6,089 7,237 5 Republic of South Africa 3,648; 
ustralia 2,056; West 
Germany 839. 
Ash and residue containing nonferrous 
metals ___----------------- 164 198 -- Austria 97; West Germany 67; 
l Be um-Luxembourg 34. 
Waste and sweepings of precious metals _ _ 63 144 1 Italy 47; West Germany 30; Sau- 
di Arabia 17; France 16. 
Oxides, hydroxides, peroxides of metals, 
(Ur E TEE NA SPHERE" 1,358 1,585 55 West Germany 1,053; Belgium- 
Luxembourg 184; France 91. 
Metals including alloys, all forms: 
Metalloids _ - - - ------------- 3,855 3,474 40 Francs 1,204; Italy 976; U.S.S.R. 
Alkali, alkaline earth, rare-earth 
l.. 502 521 34 West Germany 476; France 4: 
United Kingdom 4. 
Base metals including alloys, all forms, 
lH — ͤ 8 917 803 117 Republic of South Africa 133; 
: oo 121; West Germany 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, eto 1,080 1,140 139 West Germany 593; Italy 383. 
Dust and powder of precious and semi- 
precious stones kilograms. _ 2,401 3,069 517 Ireland 2,137; United Kingdom 
211; West Germany 66. 
rnana and polishing wheels and 
n 8 2,017 1.774 45 wa et Germany. 883; Austria 223; 
AS... See es 22,194 20,089 19 Canada 8,105; Republic of South 
Africa 5,923; U.S.S.R. 4,421. 
Barite and wither ite 2,880 2,291 NA icr rho i 1,879; France 
y 60 
Boron materials: 
Crude natural borates. - ----------- 7.297 10,340 10,144 Netherlands 123; Turkey 70. 
Oxide and acid ~- .--------------- 594 509 160 prance SR. 40; West 
many 26; Turkey 25. 
Cement ß Se xd 146,174 173,124 34 Italy m 8 91; West C 11 
Chalk oho nce ee 25,192 22,143 NA _ France 19 011: West Germany 
1,697; Italy 1,181. 
Clays and clay products (including all 
refractory brick): 
Crude nns ³o A 178,261 185,428 1,326 West Germany 68,289; United 
1 218: France 
24,126. 
Products: 
Refractory (including nonclay brick) 33,638 40,807 104 West Germany 18,122; Austria 


See footnotes at end of table. 
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Table 3.—Switzerland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 > 
? Bo Other (principal) 
NONMETALS —Continued 
Clays and clay products (including all 
refractory brick) —Continued 
Products —Continued 
Nonrefractor // 227,159 274, 066 18 Italy 165,949; West Germany 
68,571; France 26,673. 
Cryolite and chiolitee 845 349 __ A Denmark 840; West Germany 9. 
Diamond: 
Gem, not set or strung 
value, thousands. . $1,141,973 $1,396,979 $72,925 sare Kingdom $980,039; 
ium-Luxembou 
$ ,168; U.S.S.R. $33,845. 
Industrial _______________ do— $26,609 $33,863 $3,841 Ireland $22, 135; Belgium- 
Luxembourg $2, 0; United 
Kingdom $2,121. 
Diatomite and other infusorial eart n 8,098 9,102 129 Denmark 6,162; Spain 1,103; 
France 1 022. 
Feldspar and fluorspa et 10,065 8,605 _. Italy 3,952; "West Germany 2,671; 
France 1, 106. 
Fertilizer materials: 
Crude: 
Nitrogenounss 109 35 NA NA. 
Phosphat ic 11,393 13,020 -— Morocco 10,832; Togo 1,547; 
Netherlands 460. 
Manufactured: 
Nitrogenous _______________~_ 72,179 91,791 NA Austria 39,837; West Germany 
32,489; France 8,897. 
Phosphatic: 
omas (basic) slag ________~_ 146,786 140,075 us France 93,349; Belgium- 
Luxembourg 46, 
Other Lee 8,940 18,258 4,706 France 2,973; ium- 
Luxembourg 2,628; Nether- 
lands 1,736. 
Potassic_ oo --------------— 784,004 87,606 __ France 73, 341; West Germany 
9,148; East German 5,116. 
Other including mixed- - - - _ 99,036 133,797 13, 718 France 56 451; West Germany 
30,576; Austria 15,161. 
Ammoniak 20, 266 22, 836 La Austria 16, 240; France 5,831; 
West Germany 593. 
Graphite, natural |... 2... 190 202 35 na Germany 85; 35; Austria 45; 
ni 
Gypsum and plasterfrr s 52,454 63,138 18 West Germany 41 756; Italy 
10,822; France 10, 343. 
Pi 5 oe oe ——ÁÁ— ÓÀ— 39,508 46,166 a= "a! 28, 175; West Germany 
5 docu eC d ⁵ 4,310 4,369 10 Austria 3,226; Spain 513. 
ica: 
Crude including splittings and waste 638 598 NA India 354; France 66: West 
Germany 63. 
Worked including agglomerated 
splittings usd ree ee ahs 654 496 1 France 313; Belgium- 
Luxembourg 122; Austria 27. 
Pigments, mineral: 
Natural, crude _________________ 359 319 DE Aud 122 West Germany 119; 
r. 
Iron oxides, processed... 2,180 2,896 5 West Germany 2,778; United 
Kingdom 71; France 24. 
Precious and semiprecious stones, except 
diamond: 
Natural value, thousands $184,929 $263,208 $15,443 Panama! $40,993; West 
Germany $30, 127; United 
Kingdom $30,107. 
Manufactured thousand carats_ _ 76,655 99,660 1,335 2860 ween ,485; š; West 5 
Pyrite, gross weiggnt 164 16,020 __ USSR. 15,906; Italy 104; West 
Germany 10 
Salt and brines - - ----------------- 1,840 1,966 NA Er 1,488; West Germany 
Sodium and potassium compounds, n. e. 15,265 16,676 NA Italy 6,125; France 5,475; West 
Germany 4,118. 
Stone, sand and gravel: 
imension stone: 
Crude and partly worked 141,653 128,364 NA West gs. zor ed 65,212; Austria 
32,460; Italy 17 843. 
Works ee Se 13,234 92,605 (3) Italy 70, 388; Austria 8,636; West 
German 5, 180. 
Dolomite, „ re ay grade 21,924 28,404 -- Italy 21,367; ; France 6,351. 
Gravel and crus 
thousand tons 4,261 4,823 France 2,411; West Germany 


See footnotes at end of table. 
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Table 3.—Switzerland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
d 9 Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Limestone except dimension _ _ __ -- -—— 6,714 19,893 NA Italy 12,950; France 6,665; West 
Germany 278. 
Quartz and quartzite |... _ 18,605 26,435 205 Italy 15,487 ; West Germany 
7,115; Norway 2,803. 
Sand excluding metal-bearing 
thousand tons 1,154 1,226 (2) Italy 542; France 321; West 
Germany 234. 
Sulfur: 
Elemental: 
Colloidll - - ------------- 213 158 _. France 124; West Germany 34. 
Other than colloidalilill _ 46,656 46,560 = us Germany 45,808; France 
Sulfuric acid including oleum - ------- 2,538 2,581 T * Germany 1,969; Italy 385; 
ustria 181. 
Talc, steatite, soapstone, pyrophyllite 10,766 10,910 NA 1 6,872; France 1,398; Italy 
Other: 
Crude: 
Meerschaum, amber, jet 
lograms.. — 18,135 4 NA NA. 
Ohr. 8 16,142 80,650 765 West Germany 38,262; France 
16,583; Italy 8,541. 
Slag, dross, and similar waste, not 
metal-bearing: 
From iron and steel manufacture 4,717 5,284 ER West Germany 3,094; France 
Slag and ash, n.es ___________- 18,807 18,805 -- West Germany 11,408; France 
6,833; Italy 545. 
Oxides and hydroxides of magnesium, 
strontium, barium............-- 290 259 1 France 123; West Germany 73; 
i ' East Germany 20. 
Bromine, iodine, fluorine. - -—-----—-- 3,284 3,578 439 France 1,487; Israel 1,256; East 
Germany 278. 
Building materials of asphalt, asbestos and 
fiber cements, and unfired nonmetals, 
DON e e ³ le SN ee 19,805 26,678 NA West Germany 13,181; Austria 
6,672; France 3,563. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1,731 1,266 125 Trinidad and Tobago 1,131. 
Carbon black and gas carbon: 
Carbon blackckcknnnn 2. --- 4,419 3,982 139 West e France 
458; Netherlands 430. 
Gas cardon-ꝰ‚iòçꝰævœv 75 164 — West Germany 98; Italy 71. 
Coal, all grades, including briquets _ - — — — — _ 190,679 378,668 6,086 West Germany 171,646; Republic 
of South Africa 165,356. 
Coke and semicoke_ _ - - - ---- ------—- 7121, 453 137, 706 50 West Germany 98, 088; France 
Gas, hydrocarbon, manufactured 
kilograms. _ 65 230 NA NA. 
Hydrogen, helium, rare gases 79,284 3,617 17 West Germany 2,937; Italy 584. 
Peat including peat briquets and litter 77,734 74,313 NA West Germany 51, 580; U.S. S. R. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels... 129,041 31.660 — United Arab Emirates 10,196; 
"3753 7,459; Saudi Arabia 
4,477. 
Refinery products: 
Gasoline including natural .. do- 716,251 15,638 (2) Italy 4,341; France 4,103; 
Belgium-Luxembourg 3,649. 
Distillate fuel oil do... 6,668 6,611 15 Italy 1,868; U.S.S.R. 1,590; 
France 1,257. 
Residual fuel oil. ____ ____ do... 41,202 36,482 _. U.S.S.R. 12,788; France 8,515; 
Netherlands 5,834. 
Lubricants - - ---------- do_ ___ T35 37 3 West Germany 20; Belgium- 
Luxembourg 3; France 2. 
Other: 
Liquefied petroleum gas 
do_ ___ 8,139 8,904 -- Netherlands 6,568; West 
Germany 2,318. 
Mineral jelly and wax ..do.... 109 117 2 West Germany 69; France 17; 


See footnotes at end of table. 
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Table 3.—Switzerland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
i ped Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
Other —Continued 
Pitch and pitch coke 
thousand 42-gallon barrels_ — 62 74 _. Czechoslovakia 50; France 19; 
West Germany 4. 
Petroleum coke do... 331 553 294 West Germany 259. 
Bitumen and other residues and 
bituminous mixtures, n.e.s. 
do— 1.198 1.185 (2) France 683; West Germany 354; 
Italy 127. 
White spirit do. ... 130 146 (3) France 61; Netherlands 52; Italy 
14; West Germany 13. 
c c do— 174,125 69,807 
Mineral tar and other coal-, petroleum-, or 
gas-derived crude chemicals 26,963 28,827 877 France 10,835; Netherlands 
6,978; West Germany 5,723. 
TRevised. NA Not available. 
!' Excluding the Canal Zone. 
?Less than 1/2 unit. 
COMMODITY REVIEW 
METALS edly outdated. Plans called for beginning 


Aluminum.—Swiss Aluminium Ltd. an- 
nounced plans to invest about 250 million 
Swiss francs in new technology in its Chip- 
pis (30,000 tons per year) and Steg (48,000 
tons per year) plants. Modifications will 
enable both plants to meet environmental 
standards, and in addition, the investment 
at Chippis will cover, in part, replacement 
of some electrolytic cells by an experimen- 
tal installation that should have a capacity 
of 5,700 tons per year of aluminum. No 
details on the kind of technology used were 
available. 

During 1980, three aluminum plants were 
in operation in Switzerland with an aggre- 
gated capacity of 88,000 tons of aluminum 
per year. In addition to the two plants 
mentioned above, a third one, at Martigny 
(10,000 tons per year) was operated by Usine 
d'Aluminium Martigny S.A. All plants pro- 
cessed imported alumina. 

Iron and Steel.—One of the four steel 
producers in Switzerland, S.A. Von Moos, 
announced plans to invest about 120 million 
Swiss francs in a new combination bar and 
rod mill to be located at Littau, Lucern 
Canton. The new mill, to be built by West 
Germany's Schloemann-Siemag, was plan- 
ned to replace an existing one that is report- 


production in 1981 at an annual capacity of 
265,000 tons of products per year or 65,000 
tons more than the existing plant. 

In addition to S.A. Von Moos, Monteforno 
Acciaierie e Laminatoi S.A., Von Roll Ltd., 
and Ferrowohlen AG produced steel during 
1980. Total steel capacity of all four compa- 
nies was 700,000 tons per year. 


NONMETALS 


During 1980, the nonmetals sector of the 
mineral industry in Switzerland had an 
uneventful year. Table 1 shows the most 
recent trends in production of nonmetals. 


MINERAL FUELS 
Again, as in the past, imported primary 


energy carriers were the major sources of 
energy in Switzerland during 1980. Domes- 
tic output was limited to hydropower and 
noncommercial fuels, including waste pro- 
ducts. During 1979, the last year for which 
complete data were available, petroleum 
remained by far the major source followed 
by hydropower (18% of total consumption), 
nuclear power (15%), imported natural gas 
(4%), and coal, wood, and industrial waste 
(each 1%). 

Petroleum and Natural Gas.—Switzer- 
land did not produce oil and gas during 
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1980. Some exploration, mostly geophysical, 
was conducted in the pre-Alpine and Jura 
regions. 

Three petroleum refineries, La Raffinerie 
du Sud-Ouest S.A., at Collombey, La Raf- 
finerie de Cressier S.A. at Cressier, and La 
Raffinerie Rheintal AG, were operating and 
processed about 4.5 million tons of crude 
petroleum. Output of petroleum refinery 
products covered about 34% of the total 
demand. 

Uranium.—Construction of four nuclear 
powerplants continued during 1980 in 
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Switzerland. A local referendum was held 
in September in Zurich Canton. As a result, 
completion of the Kaiseraugust nuclear 
plant was approved. Although the vote was 
close, it was taken as a sign that anti- 
nuclear sentiment in Switzerland has 
peaked. 

Total capacity of nuclear plants, both 
operational and under construction, was 
4,500 megawatts electric. 


1Physical scientist, Branch of Foreign Data. 
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The Mineral Industry of 


Taiwan 


By Edmond Chin? 


Taiwan’s gross national product (GNP) 
for 1980 was estimated at $39,570 million? 
at current market prices and at $27,800 
million at 1976 prices, compared with 
$32,346 million and $26,138 million, respec- 
tively, for 1979.* During 1978-80, GNP grew 
at about 20.6% annually at current prices; 
real growth during the period was, however, 
9.5% annually. Per capita, GNP at current 
prices reached $2,246 in 1980, a growth of 
21.1% over that of 1979. Estimated total 
trade in 1980 was valued at $40 billion, 
comprised of $19.6 billion for exports and 
$20.4 billion for imports. The value of ex- 
ports as share of GNP continued to rise 
from 53.5% in 1978, to 53.9% in 1979, and to 
56.0% in 1980. Taiwan’s median family 


Mining: 
Coal 


Petroleum and natural gasss 
Moab ele ðͤ . y ʒ wR e PUN ES 
Miscellaneous mining and quarrying- - - - --- ~~~ 


Chemicals: 


Basic chemicals moe PPP REPE 


Nonmetallic mineral products: 
ment 


Basic metals: 


Iron and steel, primar 


Aluminum, primary 


Except for construction raw materials, 
Taiwan is deficient in many minerals. Addi- 
tionally, domestic mine output is insignifi- 
cant in terms of the world market. While 
the value of mine output has increased 
annually since 1976, this was a result of 


Cement produeti ss 
Structural clay produ et 


Overall industrial index ss 


income, one of the highest in Asia, was 
$5,753 in 1980, compared with $4,574 in 
1979. 

Despite its dependency on foreign raw 
materials, i.e., minerals and fuels, Taiwan’s 
industrial production index grew by about 
11.4% in 1980, compared with 12.4% in 
1979. Manufacturing, the largest compo- 
nent of industrial production, grew by 
10.1% in 1980. The most vigorous growth 
was by public utilities (electricity, gas, and 
water), which grew by 21.6%. Growth in 
the construction sector registered 10.4%. 
The index of industrial production for 
mineral-related components of the economy 
(1976 — 100) are given in the following table. 


1977 1978 1979 1980 
Bg E eal 91.4 89.2 84.1 78.9 
EN CR ARE RD 102.9 1003 93.8 91.9 
FFC 88.9 107.8 106.6 127.9 
PE SM ee 120.1 1233 137.6 168.8 
3 109.6 126.1 148.5 149.1 
RE 139.8 194.1 242.0 250.8 
EA Be Sere eee 105.0 125.9 127.9 183.9 
FFC 118.2 131.1 136.0 158.5 
30 uL 103.5 1042 1128 130.5 
323 ey es oa 108.4 118.8 107.8 112.7 
CCC 142.6 192.0 231.4 205.6 
FFC 111.2 159.3 169.3 169.9 
€———MÓ - een 1129 141.0 153.4 1648 


higher world prices rather than an increase 
in the quantity of mine output. In 1980, the 
mineral-processing sector outweighed the 
domestic mining sector 21-to-l in output 
value compared with a 25-to-1 ratio in 1979, 
as shown in the following tabulation: 
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Sector 1976 1977 1978 1979 1980 
Mining: 
;ſãſãũũ ⁵ði yy n 4.388 4043 4.072 4,311 5.700 
Crude petroleum and natural gas 4,420 4,472 4,331 6,055 10,100 
Metal mining - - - - - -- ---------------------- 1,022 912 1,032 1,323 1,900 
Miscellaneous mining and quarrying - - - - - - - - -----------—- 1,566 1,825 1,962 2,337 3,300 
Toal ns cou Dt a See E a E tere EE 11,396 11,252 11,397 14,026 21,000 
Manufacturing: 
Chemical materials and products _ _ - - - ------------------ ; 77,050 95,744 136,652 146,900 
Petroleum and coal produet”ésv „ 41,132 57,132 68,560 87,560 148,800 
Nonmetallic mineral product 22,322 26,128 31,078 36,095 48,600 
TO metals oai a a a c . ees 29,030 39,340 62,288 83,185 90,700 
Metal products _ - - ----------------------------—-—- 5,066 6,036 8,013 9,676 13,800 
%% nu yt se a ⁵³» A E EAE 167,218 205,686 265,683 353,168 448,300 


In 1979, employment in the mining and 
quarrying sector was 54,631, working a 
monthly average of 182 hours. Average 
monthly earnings in the mining sector was 
NT$9,243 in 1979, compared with NT$7,872 
in 1978. Earnings by miners in 1979 has 
increased by 46.7% compared with 1976. 

In early September 1980, the Council 
for Economic Planning and Development 
adopted a 4-year period as a cycle for 
implementing Taiwan’s 10-year develop- 
ment plan (1980-89). The 4-year cycle was 
adopted because a shorter period was ex- 
pected to have better flexibility to cope with 
a changing situation in the international 


Component 


High technology products 
Metals and minerals _____~__________-________ 
Iron and steel .— nummi AREE 


Other minerals ____________ ~~ __________--_ 
Chemical and petrochemicgaaa1lMlll 
Petroleum products_ MISERE te nthe ees MEME NES CRUS 
Petrochemical feedstocks ____________________ 
Other chemicals 
Other industries 


Total fixed investment in the mining 
sector was estimated at $0.4 billion in 1980- 
84 and $0.7 billion in 1985-90, compared 
with $20.2 billion and $30.8 billion, respec- 
tively, for manufacturing. Employment in 
the mining sector was projected to decrease 
from 63,000 in 1979 to 55,000 in 1984, and to 
48,000 in 1989. 

Of the 120 major investment projects 
planned by the Government at a total cost 


market. A shorter period to carry out an 
intermediate plan in the long-term econom- 
ic plan would be easier, and State enter- 
prises preferred the 4-year period for an 
intermediate program. 

Under the 10-year development plan;? the 
output value of the mining sector was pro- 


jected to increase $350 million in 1979 to 


$439 million in 1984, and to $539 million in 
1989. However, the mining input to the 
gross domestic product was to decrease from 
1.1% in 1979 to 0.9% in 1984, and to 0.7% in 
1989. The structure of the manufacturing 
sector was designed as follows, in percent: 


1979 1984 1989 

abe 23.9 28.6 34.0 
aoe 13.5 15.2 16.8 
a 3.6 4.2 4.7 
22 5.7 6.9 8.1 
= 4.2 4.1 4.0 
oe 26.1 24.1 21.5 
c" 4.8 4.1 3.7 
eye 1.9 2.0 1.8 
19.4 18.0 16.0 

ss 36.6 32.1 21.1 
aS $13,801.3 $22,844.8 $36,802.6 


of $86 billion, only 2 involved mining— 
offshore oil exploration ($428 million) and 
cement ($94 million)—constituting about 
0.6% of total investment funds. A total of 
$5,580 million was to be allocated for 
second-stage construction of China Steel 
Corp. (CSC) and $106 million for a zinc 
smelter. Investment for 18 chemical and 
petroleum projects totaled $3,347 million. 


PRODUCTION 


Coal was the most important mineral 
commodity mined in Taiwan. However, out- 
put of bituminous coal has decreased annu- 


ally since 1976, declining to about 2.5 mil- 
lion tons in 1980. Domestic production of 
crude petroleum and natural gas is negligi- 
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ble. The only minerals domestically mined 
of significant quantity include china clay, 
dolomite, feldspar, fire clay, limestone, 
marble, salt, and serpentine. Only small 
amounts of metal ores are produced domes- 
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tically, notably copper, gold, and silver. The 
mining index (1976=100) for 1980 was esti- 
mated at 101.0 compared with 96.2 for 1979 
and 97.3 for 1978. 


Table 1.—Taiwan: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980 
METALS 
Aluminum: 
Alumina, gross weighktt 748,000 151,047 51, 000 58,000 *65,000 
Moal. primar 25,512 29,740 50,512 56,218 63,549 
Cop hÜ.ĩ3 y]... c r 8 18,617 120, 295 25,421 26,061 21,748 
25 output, metal content |... 2,000 2,000 800 800 *1,200 
“Smelter, secondary. - - - - ---------- 11,700 11,500 13,000 14,300 17, 000 
Refined, secondary // 11,660 11,511 14,541 15,305 19,303 
Gold metal, primary troy ounces. . 26,952 14,995 18,407 14,243 13,278 
Iron and steel: 
NOP Of m . 8 ee 32,427 VN i EE 
Metal 
Pig ron F190,938 1275, 027 316,123 324,908 211,644 
Ferroalloys: Ferrosilicon -- --------- 23,342 24,672 29,785 37,500 35,326 
Crude steel __-_________________ 634,485 910,480 1,268,822 1,570,185 1,411,905 
Lead metal, smelter, secondary T8.000 10,000 714,000 720,000 16,800 
Silver metal, primary - ----------------- 99,969 67,905 15, 316 85,383 95,073 
NONMETALS 
Abo. 853 673 2,031 2,957 683 
Cement „hydraulic thousand tons - 18,757 110,334 11.461 11.897 14,062 
a 
Kaolin es ei a ae 27,484 29,230 66,180 85,041 19,802 
Fire Clay .—— Eo RE DERE ees 12,972 23, 477 24,889 48, 48,048 
Felaspar yas K Ns Ae oa ae 12,567 16, 219 15,757 24,403 149 
um: 
IPE? core eue eren 1,578 2,325 1,526 2,535 3,364 
NOP E E y ĩ i r725 5,087 1,859 Pe 4,106 
Lime- ceden thousand tona. _ 164 \ $178 191 177 199 
// ³ GG A 448 1.334 1.388 1,150 338 
Nitrogen: N content of ammonia ----------- 319,619 325,485 438,605 390,923 414,350 
Pyrite and pyrrhotite (including cuprous), 
gross weight. 9,386 7,304 161 536 150 
Salt, marine thousand tons_ _ 497 496 341 366 722 
Sodium compounds, n.e.s.: 
Caustic soda _____________________ 261,096 301,047 362,180 419,545 400,086 
5 Sodium carbonate (soda as) 179,724 180,050 16,992 80,715 92,540 
tone: 
Dolomite __________-_ - thousand tons_ _ 172 284 417 530 489 
Limestone__________~________ do... 9,612 11,679 12,857 13,126 12,822 
Marble thousand cubic meters 1,245 1,620 ,641 1,976 2,839 
Serpentine M ————( 715,639 26,398 35,580 50,915 102,927 
Sulfur: 
Native, elementlllllll _ r3) r3) (3) (3) He 
S content of pyrite- - - - - -- ----- ------ 13,423 72,664 298 195 55 
Byproduct, all sources 15,470 17,778 9,506 8,940 8,099 
URE 5 E a ah — EEE 18,893 110,442 9,804 9,135 8,154 
Talc and related materials: Soapstone _ _ _ _ _ _ _ — 15,481 10,160 9,946 11,194 9,911 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black -- --------------------- 22,200 2.500 9.501 12,983 15,070 
Coal, bituminous- - -------- thousand tons 8,236 72,956 2,884 2,120 2,914 
COM Coo ete eund c Li do... 228 229 236 240 221 
Gas, natural:* 
— million cubic feet. 64,824 66,609 64,999 60,759 60,329 
Marketed __________________ do €63,500 64,950 €63,400 €59,000 58,600 
Natural gas liquids: 
Liquefied petroleum gas (from natural gas) 
thousand 42-gallon barrels_ _ *600 *700 731 750 NA 
Natural gas oline do... *500 *1,000 884 900 NA 
Petroleum: 
e eh a 2 eee do- 1.555 1.597 1.552 1.451 1.330 
Refinery products: 
Gasoline do- 8.500 9,778 11.383 12,560 13,086 
Kerosine___..._________ _ do...- 918 320 KM 79 " 
Distillate fuel olli do- 15,189 16,262 20,533 20,643 22,418 
Residual fuel oli do... 43,067 48,513 58,264 51,525 63,988 


See footnotes at end of table. 
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Table 1.—Taiwan: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980P 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum —Continued 
Refinery products —Continued 
Other: 
Lubricants 
thousand 42-gallon barrrels.. _ 657 760 917 945 857 
Asphalt: do- 1.679 2,308 2,420 1,715 1,749 
Other do... 4,864 4,874 7,905 5,304 2,595 
Refinery fuel, losses, and not reported 
do... 5,587 10,378 7,965 7,760 *8,225 
JVA do- 79,961 92,753 109,387 106,531 112,918 
Estimated. Preliminary. Revised. NA Not available. 


1Includes data available through June 23, 1981. 


?In addition to the commodities listed, tin and zinc may be produced, but statistical information is not available. 


Less than 1/2 unit. 
“Largely processed into natural gas liquids. 
5Naphtha, solvent oil, and base oil. 


Includes liquefied petroleum gas and jet fuel among not reported.” 


TRADE 


Taiwan’s two-way trade in 1980 was esti- 
mated to total $29.5 billion. Exports increas- 
ed 22.7%, reaching $19.8 billion in 1980 
while imports increased 33.5% to $19.7 
billion. Industrial products accounted for 
90.6% or $17.95 billion of the total value of 
exports followed by agricultural products, 
$1.81 billion. Imports of agricultural and 
industrial raw materials during the year 
were valued at $13.96 billion or 70.8% of the 
total value of imports; followed by capital 


goods, $4.62 billion; and consumer goods, 
$1.14 billion. 

The value of total shipments to the Unit- 
ed States totaled $6.75 billion; followed by 
Japan, $2.16 billion; and Hong Kong, $1.55 
billion. Japan was Taiwan’s major supplier 
of imports, providing $5.35 billion. Receipts 
from the United States were $4.67 billion, 
and from Kuwait, $2.24 billion. Taiwan’s oil 
import bill in 1980 was $4.1 billion. 


Table 2.—Taiwan: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


1978 


1979 


Destinations, 1979 


Commodit : 
P deis Other (principal) 
METALS 
Aluminum: 
Oxide and hydrox ide 2,380 104 2 Republic of Korea 100. 
Metal including alloys, all form 8,271 6,943 727 nong Kong 2,266; Indonesia 1,644; Japan 
Copper l 
pper sulfate _______________-~- 22 18 -- Singapore 13; Philippines 5. 
Metal including alloys: 
CVVT 5,518 7.552 20 Japan 7, 261. 
Unwrouggntt ----- 4 236 42 Japan 194. 
Semimanufactures 5,020 5, 807 190 Hong Kong La a 1,344; Malaysia 
Singapore . 
Gold metal, all forme troy ounces 51,216 225,666 ee ep of Korea 85,842; Philippines 
Iron and steel metal: Im 
))CöĩÄ5[˙—Uü. eS M M 156,420 72,065 NA Japan 49,387; Thailand 14,350. 
Pig iron, ferroalloys, similar materials 20, 082 21, 406 88 Ja in Thailand 4,669; Indonesia 
Steel, primary for 187,531 420,299 130 Japan 156,562; Indonesia 130,085; Philip- 


See footnotes at end of table. 


pines 43,629. 
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Table 2.—Taiwan: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Iron and steel metal —Continued 


Semimanufactures: 
Bars, rods, angles, shapes, sections: 
mee rod and other bars and 


wee ewe —— — —— i Á — 


Angles, shapes, sections 
Universals, plates, heets 
Hoop and strip 


Wie o a ⁰ ces ence eer ae 
Tubes, pipes, fittings - - - - - -- ---- 
Castings and forgings, rough - _ __ _ _ 

Lead metal including alloys, all form 


Magnesium metal including alloys, 
all forms 
Manganese oxides _________________ 
Nickel: 
Matte, speiss, similar materials _ _ _ _ - _ _ 
EAM including alloys: 


rap 
Unwrought and semimanufactures _ _ 
Platinum-group metals and silver: | 


Waste and weepings kilograms_ _ 
Metal including alloys: 
Plat inum- group troy ounces. _ 
SINGER 88 do_ ___ 


Tin metal including alloys, all form 
Titanium oxides 
Tungsten (wolfram) metal including alloys, all 
forms 
Zinc: 
Oxide and peroxide 
Metal including alloys, all forms 
Other: 
nan ~ residue containing nonferrous 


-— = eee meee eee — —— —— m 


meee ie — 


— — ae a — —— a a wwe — — 


Oxides, hydroxides, peroxides, n.e.s_ _ _ _ _ 
Metals including alloys, all forms: 

Pere Tees 5 

rophoric alloys _ — - - _ ilograms.. - 

Base metals including alloys, all forms, 

n. e. s 


Abrasives, n. e. s.: 
Natural: 
Pumice, emery, natural corundum, 
CU aoc eee ee ⁰⁰ eee ee dE. 
Dust and powder of precious and semi- 
precious stones kilograms. _ 


stones 


— —— —— —— —— —— — — — — — — — 


Barite and witherite. |. . 
Boron materials: Oxide, acid, refined borates, 
„FFC Pee: thousand tons _ 
Clays and clay products (including all 
refractory brick): 
Crude: 
Kaolin 


Refractory (including nonclay brick) 
Nonrefractory // 


See footnotes at end of table. 


1978 


359,947 
42,086 
133,800 
4,231 


113 
4,372 
32,376 
104 
468 
20 


1,015 
280 


5,986 
25,054 


1979 


617,690 
25,962 
266,345 
4,015 


11,211 
12,194 


158,480 
11,703 
11,423 

295 
7 
91 


641 
156 


367 
57,871 
22,956 

1 


6,371 
20,980 


United 
States 


11,946 
2,516 
1,178 

21 

176 

67,467 
88 


Destinations, 1979 
Other (principal) 


E one c ,200; Hong Kong 130,451; 


iis Arab res 5,182; Hong Kong 3,990; 
81985 re 3 949; Indonesia 2, 640. 
Japan 5,132: India 16,384; Singapore 


,025. 
l 1.299; Hong Kong 664: Singa- 


pore 
Singapore 9,977; Malaysia 970. 
Thailand 2, 389; Philippines 2,150; Saudi 
Arabia 1, 455; AT 4 ele 04. 
Saudi Arabia 32,215; ong scis 11,118. 
Indonesia 1,790; Philippines 1,189 
Japan 7, 581; Republic of Korea 1 790; 
ong Kong 897. 


Canada 18. 
All to Singapore. 


Japan 36. 


Japan 575. 
Japan 131. 


West Germany 365; United Kingdom 2. 
„ 49,833; Republic of South Africa 
West Germany 129. 


Singapore 38; Hong Kong 33; Japan 27. 
Mainly to Thailand. 


West Germany 4; Japan 3. 


Japan 902; Philippines 427. 
Japan 394. 


Japan 488; Singapore 35. 
Australia 16; Canada 16. 


Indonesia 10; Hong Kong 5. 
All to Dominican Republic. 


Hong Kong 43; Nigeria 18; Kuwait 13. 


Japan 2; Republic of Korea 1. 
Hong Kong 50; Japan 48. 
Thai and 705; Singapore 309; Philippines 


118058818 8; Republic of South Africa 6; 
ailan 5. 
All to Philippines. 


nonis io Hong Pong 
Hong Kong 187; Thailand 50; Kuwait 39. 


All to Japan. 

Hong Kong 50; Japan 27. 

All to Republic of Korea. 

Singapore 71; Indonesia 50; Thailand 20. 


e r 2,253; Philippines 1,346; Hong 
on 
Hong ng Hong 12, 336; Malaysia 1,841; Singa- 
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Table 2.—Taiwan: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Diamond, gem: 

Not set or strung _ _ _ _ thousand carats_ _ 

Manufactured 
Diatomite and other infusorial earth _ _ _ _ _ — 
Feldspar and fluorspar __ __________-__ 
Fertilizer materials: 

Manufactured: 


Other 11 mixed 
Ammonia ------------------——- 
Graphite, natural 
Gypsum and plasters - - ------------- 


Pigments, mineral: Iron oxides, processed 
Precious and semiprecious stones except 
diamond: 


Natural ...........- kilograms- . 
Manufacture do____ 
Salt and brines - . 


Sodium and potassium compounds, n.e.s_ _ — — 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked |. 
Worked 
Dolomite, ner re ea. grade 
Gravel and crushed rock, nes... 
Limestone except dimension 7 
Quartz and quartzite 
Sand excluding metal- bearing 
Sulfur: 
Elemental: 
Colloidal _________________ _ 
Other than colloidlll — 
Sulfuric acid including oleum - 
Talc, steatite, soapstone, pyrophyllite 


Other: 

Crude: 
Meerschaum, amber, jet 
Other PEDES 
Slag, dross, and similar waste, not metal 
bearing: Slag and as 
Building materials of asphalt, asbestos, and 
fiber cement, and unfired nonmetals, 
. cen ¶ d ese 


— ae — —— — — — o — —— e s s o — 


— amw — am — — —— — — — ee 


MINERAL FUELS AND RELATED 
MATERIALS 


Carbon Magi aig gas carbon: 


Rare gases: Argon kilograms.. _ 
Petroleum refinery products: 
Gasoline _ thousand 42-gallon barrels. _ 
Kerosine, jet fuel, white spirit do- 
Distillate fuel oll do- 
Lubricants -------------- do- 
Other: 
Non lubricating oils, n. es do—- 
Pitch and pitch cok do- - 


Total do_ 
Mineral tar and other coal-, petroleum-, or 
gas-derived crude chemicals |... 


1978 


81,418 


188 
2,252 
2,046 
1,812 


799 
11 


30 
10,102 
1,980 
1,761 
3,218 


3,835 
132 


14 
24 


8,990 


201,316 


1979 


2,615 
2,455 
50 


24 


41,062 
11,382 
9 

615 
2.045 
1,682 
112 
93 
7,616 
59,002 


16,106 
46,371 


1,762 
11 

230 
11,495 
1,298 
416 
2,905 


2,848 
94 


14 

18 
5,715 
178,487 


United 
States 


177 


Destinations, 1979 


Other (principal) 


Republic of South Africa 2,515. 
Kuwait 1,025; Italy 595. 

All to Japan. 

Indonesia 23; Hong Kong 1. 


Philippines 35,562; Bangladesh 5,700. 
Thailand 11,000. 


Thailand 6; Hong Kong 3. 
Japan 503; Netherlands 51; Thailand 48. 


Indonesia 2, 

Hong Kon 982: Malaysia 500. 

Australia 61; United ingdom 34; New 
Zealand 17. 

Thailand 73. 

Hong Kong 952; Italy 383. 


West Germany 19, 132; United Kingdom 
16,488. 


Hong Kong 14,250; Malaysia 896. 
Republic of Korea 31, 408; Japan 5,010; 
ailand 4,256. 


Japan 60,985. 

Hapa 13, 295; Saudi Arabia 2,281. 
Japan 77, 133. 

Japan 218, 677; Ryukyu 10,000. 
Hong Kong 2, 255. 


Japan 110,050. 


Singapore 95; Philippines 20; Thailand 20. 
Indonesia 2 048; Philippines 490. 

Hong Kong 3, 056; Bahrain 402. 

1185 430; Malaysia 420; Thailand 


Japan 225; Indonesia 180. 
Singapore 2,701; Philippines 1,531. 


Hong Kong 807; Thailand 402; Saudi 
Arabia 301. 


Thailand 1,197; Indonesia 533. 

Hong Kong 10. 

Indonesia 150; SEV rane 80. 
Indonesia ed Malaysia 3,140; Singa- 


ges 1,850. 

All to Philippines. 

Thailand 238. 

Indonesia 819; Hong Kong 397. 


Japan 1,597; Thailand 533. 
iS Arabia 14; Indonesia 12; Singapore 


Thailand 6; Hong Kong 2. 
Thailand 1 


Japan 152,575; Republic of Korea 10,391. 


TRevised. NA Not available. 
1Less than 1/2 unit. 
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Table 3.—Taiwan: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: 
Bauxite and concentrate 


Oxide and hydroxide 
Metal including alloys: 
Sra P aN at x ce 


Arsenic: 
Natural sulfides 
Trioxide, pentoxide, acids 


Beryllium metal including alloys, all forms 
kilograms. . 


Oxide and hydroxide 
Cobalt oxide and hydroxide 
Columbium and tantalum: Tantalum metal 

including alloys, all forms .. _ — kilograms_ _ 


pper: 
Gre and concentrate 
Matte 
Copper sulfate 
Metal including alloys: 
Scrap Rn . iE 


Unwrought 


Semimanufactures 
Germanium metal including alloys, all forms 
kilograms. . 


ld: 

Metal, unworked or partly worked 
thousand troy ounces. . 

Bl; 88 do... 


Iron and steel: 
Ore and concentrate thousand tons 


materia 


Steel, primary forme 


Semimanufactures: 
Bars, rods, angles, shapes, 
sections 


Universals, plates, sheets 
thousand tons_ _ 


Hoop and strip- -- _ 
Rails and accessories 


Tubes, pipes, fittings . ------ 
Castings and forgings, rough _ —_— 

Lead: 
OxIdé8 cc ee Le ELE: 


77 NT 


Unwrought 
Semimanufactures 


hea cies. eee 
Ore and concentrate 


See footnotes at end of table. 


1978 


171.182 
42,579 


10,103 
48,672 
1,403 


3 
213 


20,654 
5 

236 
14,014 
38,891 
21,076 
104 
40,092 
2,489 
14,209 
622,219 
75,773 
27,255 


279,669 


1,165 


209,618 
67,528 


13,762 
52,860 
11,165 


10 
682 


175 
508,364 
2,649 
50,980 
760,660 
19,232 
14,462 


211,869 


1,467 
16,744 
0 


46,805 
8,856 
476 

217 
148,013 
2,320 


52 
1,644 


11,817 
6,460 
1,198 


NA 
61 


13,147 
1,459 
1,209 


470,215 
186 
15,572 


2,705 


Sources, 1979 
Other (principal) 


Malaysia 182, 702; Australia 25,781. 
Australia 40,088; Japan 26,582. 


Hong Kong 1,219; West Germany 296; 
Singapore 241. 

Bahrain 19,430; Republic of South Africa 
6,624; Ghana 5, 282. 

Japan 6,5 6, oe Italy 1,500; France 567; 


NA. 
dud 308; Belgium 210; West Germany 


India 2,832; Eley m 2,231; Republic of 
South Africa 1 

Ja 548; West Germany 280. 

Belgium 7; Japan 5; Canada 3. 


Japan 24. 


Philippines 39,189; Chile 21,917. 


Hong Kong 9. 
Japan 196; New Zealand 18. 


Hong 5 1,626; Canada 523; Singapore 
231; Phi ippines 207. 
sepan 25,466; Chile 19,047; 
uth Africa 5,633; Peru 4 
Japan 23,925; West Germany 674. 


All from Japan. 


vr E of 


Japan 39; Singapore 25. 
Switzerland 307. 505; United Kingdom 


Australia 1,775; Brazil 279; Republic of 
South Africa 219. 
All from Philippines. 


Hong Kong 238,579; Australia 13,479. 


Hong Kong 43,800; Sweden 18,328; Repub- 
lic of South Africa 4 945. 
Republic of Korea 21, 057; West Germany 


Japan 225,083; Republic of South Africa 
$9,603. i 


Japan 1,065; FE aan of South Africa 144; 
public of Korea 101. 


Japan 13,805. 
Japan 2, 151 


Japan 7 700 Republic of Korea 2, 140. 
Japan 37, 869. 


Japan 1 688. 

Australia 2, 066; Mexico 1,074. 

musta 7,918; Japan 5,857; Kuwait 

Australia 5,280; Japan 1,438; Peru 702. 

United Kingdom 139; Republic of South 
Africa 111; Japan 4 47. 

Japan 124: Norway 74: Canada 17. 

Republic of South Africa 41, 174; Gabon 
5,410; Malaysia 27, 120. 

Japan 874; 874: ai 516: Singapore 368; 


Republic o of South Africa 31; Japan 19. 
Japan 611: West Germany 605; Spain 145. 
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Table 3.—Taiwan: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 United 
States 
METALS —Continued 
Molybdenum metal including alloys, all forms 40 48 39 
Nickel metal including alloys, all form 4,667 2,889 45 
Platinum-group metals and silver: 
Ores and concentrates. - _ - _ _ - value__ $35,165 $60,782 22 
Bullion, silver_ thousand troy ounces 12,860 -— 
Metals including alloys: 
Platinum group do- 131 290 6 
Silver o ĩ ed do- 2,068 4.078 283 
Selenium, elemental. ...... kilograms__ 4,862 4,923 1 
Silicon metalalallalasdll 2,521 118 5 
Tin: 
Ore and concentrate 60 7 em 
id a kilograms_ . 153 404 aoe 
Metal including alloys, all form 3,874 1,328 76 
Titanium oxides ... _~- 16,334 16,123 2,036 
Tungsten metal including alloys, all forms 24 38 5 
renum and thorium oxides 1 31 31 
inc: 
Oxide and perox ide 911 1,132 45 
Metal including alloys: 
Serapo ae ð³ V wm 88 7,826 15,756 13,771 
Blue powder 65 76 (1) 
Unwrought _______________- 50,868 37,350 117 
Semimanufactures 1.332 668 26 
Other: 
Ores and concentrates: 
Of molybdenum, tantalum, titanium, 
vanadium, zirconium --------- 22,823 48,543 Ee 
Of base metals, nes _________.- 50 13 1 
Ash and residue containing nonferrous 
metals 5 Se 88 18,032 19,113 9,993 
Oxides, hydroxides, peroxides, n.e.s_ |... 931 1,020 45 
Metals including alloys, all forms: 
Metalloids, n.es__.__________~- 74 203 18 
Alkali, alkaline-earth, rare-earth 
metal —— 5c uo Ave 147 290 18 
Pyrophoric allo ys kilograms- 2,528 4,300 s 
Base metals including alloys, all form, 
n68 . V- xag. 435 448 52 
NONMETALS 
Abrasives, n.e.s.: 
Natural: 
Pumice, emery, natural corundum, 
2 MPO NCMO NCMO S 2,391 3,274 1,015 
Dust and powder of precious and semi- 
precious stones kilograms- 265 6,524 59 


Grinding and polishing wheels and 


SEO CB eo eee sia 581 710 34 
Artificial corundum .... _ 6,060 6,039 752 
Asbes tos 24,892 29, 103 23 
Barite and wither ite 10,340 2,870 doc 
Boron materials: 
Crude natural borates . 720 1,098 rok, 
Oxide, acid, refined borates, perborates . _ 7,412 8,285 8,174 
Bromine - -------------- kilograms. . 5,708 18 et 
Cement. 11.884 9,874 32 
Clays and clay products (including all refracto- 
ry bric 
Crude: 
Benton ite 5,077 6,893 6,273 
Fire Clay - ---------------—- 1,707 2,180 183 
Kaolin a a ee ebm 42,171 40,425 11,216 
Other. ao aaa uis 111 27 1 150,218 22.052 


See footnotes at end of table. 


Sources, 1979 


Other (principal) 


Japan 7. 
Canada 1,630; Norway 388; Japan 375. 
All from United Kingdom. 


West Germany 210; Japan 57. 
Ja 2,180; Switzerland 735; West 
rmany 
Japan 4,714. 
France 49; Norway 20; Republic of South 
Africa 17. 


All from Malaysia. 

All from Japan. 

Malaysia 543; mg Bong 332; Japan 163. 
Japan 7,648; West Germany 2,801. 

Japan 29, 


Canada 594; Japan 169; Australia 164; 
West Germany 157. 


Canada 959; Japan 415; Australia 242. 
Mainly from J apan. 
Australia 25,169; Japan 5,121; Canada 


4,067. 
Japan 391; West Germany 118; Nether- 
ands 53; Belgium 52. 


rei „700; Malaysia 12,702; Australia 
Hong Kong 4. 


Australia 3,495; Singapore 944; Philip- 
pines 915. 

Japan 383; France 200; United Kingdom 
124; West Germany 92. 


Republic of South dag 98; Japan 47; 
est Germany 32 


Japan 123; West Germany 38; United 
ingdom 26. 
West Germany 1,300; Austria 1,200; Au- 
stralia 1, 


Japan 187; France 41; Netherlands 30; 
public of South Africa 25. 


Japan 1,469; Republic of South Africa 420. 
Japan 6,252; Netherlands 198. 


Japan 356; Italy 276. 
sapan 4; 4, 690; India 332; West Germany 


SUE of South Africa 14,489; Canada 
All from Thailand. 


All from Netherlands. 
Japan 99; France 10. 
Australia 16; West Germany 2. 


Japan 9,819 


Se PORC of South Africa 218; Japan 219. 
Japan 1,719. 

Republic of Korea 17,457; Malaysia 3,815. 
225100 64,960: Hong Kong 48,212; India 
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Table 3.—Taiwan: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Clays and clay products (including all refracto- 
ry brick) —Continued 


Products: 
Refractory (including nonclay 
brick) ß 
Nonrefractor // 
Cryolite and chiolite Ree eee Rag ut 
Diamond: 
Gem: 
Not set or strung — thousand carats_ _ 
Manufactured do. ..- 
Industrial: 


Fertilizer materials: 
Crude, phosphatic |... rh 


Manufactured: 
Nitrogenous_______________~_ 
55 nrc 

Potassic 
Other including mixed 


Ammonia ͥͤ 


Crude including splittings and waste 
Worked including agglomerated 
splitti 
Pigments, mineral: 
Natural, eru lle 


Precious and semiprecious stones, except 
diamond: 


Neil! ep kilograms_ _ 
Manufactured ____________ do 
Salt and brine s 


Sodium and potassium compounds, n. e. s.: 
Caustic sda 
Caustic potash and sodic and potassic 

peroxides -- ----------------- 

Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked _______ _ 
Worked. 5a 2 it m 
Dolomite, ; chiefly 5 grade 
Gravel and crushed rock, n.es 
Limestone except dimension 
Quartz and quartzite 


Sand, excluding metal bearing 
Sulfur: 
Elemental: 
Colloidal -- --—-----------—- 
Other than colloidal ___________ 
Sulfur diox ide 
Sulfuric acid including oleum mm 
Talc, steatite, soapstone, pyrophyllite __ 


Other: 
Crude: 


Meerschaum, amber, jet kilograms- E 
G0)ö§ö;'—Q—6! AA A Ve 


See footnotes at end of table. 


1978 


12,407 
12,909 
3 


1,135 
26,965 


1,555 
45 


2,285 
42,820 


287,758 


19025 
107,110 
220 

17 
9,402 
232,120 
2,178 
6,191 

1 

436 

84 


53 
6,781 


992,968 
2,878 
492,751 
97 
1,218 


14,451 
5, 614 


187,499 
176,855 
38 


16 
3,943 


9,296 
91,076 


1979 


31,590 
17,866 
1 


165 
315 


3 230 
90 


3,072 
44,221 


359,569 


dt 
161,647 
250 


41 
13,722 
289,752 


3,079 
7,169 


524 
99 


133 
8,497 


945,961 
6,023 
677,456 
27,630 
1,443 
15,681 
3,112 
860 
2,867 

6 

824 


United 
States 


Sources, 1979 
Other (principal) 


Japan 16,078; West Germany 9, dana Re- 
public of South Africa l, 

Italy 16,289. 

All from Japan. 


France 40. 
Canada 50; France 50. 


Japan 185. 
Belgium 35; Switzerland 20. 


Japan 665. 
Thailand 13,952; Republic of Korea 13,420; 
Japan 8,216. 


Jordan 290,400; Israel 12,215; Singapore 


N 2, 300. 

All from West Germany. 

Canada 107,644; Israel 25, 137. 

Japan 89: United Kingdom 35; West 
rmany 3 

Hong vga f: 

Republic Korea 11 ,960; Sri Lanka 1,511. 


sale 210, age P of Korea 48,800; 
exico 26, 
Japan 2,7 66. 
Japan 7 030. 


West Germany 152; Japan 135; India 94. 
Japan 65; India 13. 


All from Japan. 
Japan 6,408; West Germany 1,453; 
etherlands 293. 


Canada 391,861; Brazil 259,600; Republic 
of South Africa 107,264. 
xr A ,225; Japan 1 229, West Germany 


Australia 647,357; Austria 30,062. 
Japan 59; Sweden 26. 
Japan 1,387; West Germany 19. 


Italy 3,238; Portugal 2,128; India 1,724. 
Italy 2,453. 

Japan 750. 

France 2,504. 

All from J apan. 

pi coe of Korea 400; Sweden 229; 


japon. 1 386. iuratis 481. 
Canada 76,765; Japan 53,562. 
Canada 154, 054; Japan 32, 425. 
Mainly from J apan. 


apan 15,886. 
Eoi C d of Korea 2,920; India 681; Japan 


Japan 1,000. 
Republic of Korea 108,889; Japan 24,045. 
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Table 3.—Taiwan: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 : 
N e Other (principal) 
NONMETALS —Continued 
Other —Continued 
Slag, dross, and similar waste, not metal 
ring: 
From iron and steel manufacture 64,089 29, 736 19 Japan 21,305; Ho Kong 4,970. 
Slag and iy NOG. ft toh eee 28 63 20 United Kingdom ; Japan 7. 
Oxides and hydroxides of magnesium, 
strontium, barium_ - ~- - ---------—-- 9,351 14,344 329 Japan 13,874; West Germany 68. 
Building materials of asphalt, asbestos, and 
fiber cement, and unfired nonmetals, 
IBN ur e h eL 449 1,044 212 Japan 747; France 70. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 169 128 62 West Germany 66. 
Carbon black and gas carbon: 
rbon bis ee 11, 959 18,000 8, 337 Australia 8,490; Philippines 468. 
Gas carbon ___________-__----_- (1) NA 
Coal, all grades, including briquets 
thousand tons 1.369 2.720 412 Australia 1,609; Republic of South Africa 
Coke and semicoke_ ~ - - -- ----------- 68,649 133,182 — Japan 133,023. 
Hydrogen and rare gases 1.605 1.738 9 Japan 1 575; Singapore 119. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels... 125,275 127,557 _. Kuwait 55,530; Saudi Arabia 54,844; 
United Arab Emirates 6,382. 
Refinery products: 
Gasoline do- (1) NA NA 
Kerosine, jet fuel, white spirit do- Be NA _. All from West Germany. 
Distillate fuel oil do... 16,938 11,773 1462 Kuwait 8,181; Singapore 1,282. 
Cubricante including grease do- 465 246 Japan 231. 
er: 
Mineral jelly and wax do- 81 95 6 Japan 54; Indonesia 26. 
Nonlubricating oils, n.e.s 
do— 68 784 52 Kuwait 373; Sri Lanka 217; Iran 89. 
Liquefied petroleum gas 
l fee 959 1,372 = Kuwait 496; Indonesia 453; Australia 186. 
Pitch and pitch coke do- 54 14 1 Japan 34; Australia 33. 
Petroleum cokke do. ..- 186 241 240 Japan 1. 
Bitumen and other residues and 
bituminous mixtures, n. e. s 
do- 2 2 1 NA. 
Total do.... 18,753 14.894 
Mineral tar and other coal-, petroleum-, or 
gas- derived crude chemicals... .. ..... 9,048 2,129 148. Republic of Korea 1,348; Japan 629. 
NA Not available. 
1Less than 1/2 unit. 
Value only reported at $915. 
Excludes quantity valued at $162,860. 
COMMODITY REVIEW 


METALS 


Metal mining in Taiwan is insignificant 
and output is limited to only minor quanti- 
ties of magnetite and pyrite, copper, and 
gold. 

Iron and Steel.—In July 1978, CSC began 
construction of its second-stage expansion 
whereby the capacity of its integrated steel- 
works at Kaohsiung would be increased 
from 1.5 million tons of steel per year to 
3.25 million tons per year in June 1982. Cost 
of the second-stage expansion program 


was estimated at NT$51.34 billion ($1.4 
billion). On October 6, 1979, CSC concluded 
an $80 million loan agreement with a U.S. 
banking consortium headed by the Bank of 
America. Additionally, on January 14, 1980, 
CSC concluded two separate loan agree- 
ments; one with the U.S. Export-Import 
Bank for $212.5 million, and the other with 
a U.S. banking consortium headed by the 
National Bank of Pittsburgh for $40 mil- 
lion. The loan from the Export-Import 
Bank was to be repayable in 12.5 years, 
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and the loan from the consortium in 6.5 
years. In November 1980, the Council for 
Economic Planning and Development ap- 
proved a proposed investment increase of 
NT$4,466 million for CSC. Additional funds 
necessitated by cost overruns were caused 
by higher oil prices, inflation, upgrading of 
equipment and product specifications, and 
the purchase of 127 hectares of land needed 
for construction. Facilities to be added in 
the second-stage expansion included a ma- 
terial handling system; two batteries of coke 
ovens; a sintering plant; a 5,000-ton-per-day 
blast furnace; a basic oxygen furnace; two 
continuous casters; a hot strip mill; a cold 
strip mill; an oxygen plant; powerplant 
equipment, and a research center. 

Other Metals.—Aluminum production 
was by Taiwan Aluminum Corp. (Talco), a 
wholly Government-owned company, inte- 
grated from alumina production through 
the metal-fabricating stage. Annual metal 
capacity is 75,000 tons per year. 

Taiwan Metal Mining Corp. (TMM), also 
a Government-owned company, operated an 
18,000-ton-per-year copper smelter-refinery 
near its copper mine at Chinkuashih. 
TMMC started commercial operation of its 
50,000-ton-per-year smelter-refinery at 
Keelung in August 1980. 


NONMETALS 


Cement.—Expansion programs complet- 
ed in 1979-80 increased the country’s ce- 
ment production capacity to close to 14 
million tons per year. Fuller Co. of the 
United States was providing all machinery 
and equipment for the 1,000-ton-per-day 
plant expansion of Ching Tai Cement. Ful- 
ler was also supplying equipment for the 
3,000-ton-per-day expansion of the Kangsan 
plant of Chia Hsin Cement Corp. Polysius 
reportedly received a contract for major 
equipment for the new 2,200-ton-per-day 
plant of Hsin Hsin Cement Corp. of Taipei. 
KHD Humboldt Wedag of the Federal Re- 
public of Germany completed the expansion 
to increase the output of the Huaben plant 
of Asia Cement Corp. to 5,200 tons per day. 
Also, F. L. Smidth completed the expansion 
of the 3,200-ton-per-day Suao plant of Tai- 
wan Cement Co. 

Other Nonmetals.—The major nonmetal- 
lic minerals produced in Taiwan include: 
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China clay, dolomite, feldspar, fire clay, 
limestone, salt, serpentine, and talc. Small 
quantities of asbestos, gem stones, gypsum, 
and mica are also produced. Decorative 
marble was mined in eastern Taiwan. Mar- 
ble deposits extend from Hualien County in 
a long, narrow vein that extends 20 kilome- 
ters from Suao in Ilan to Chihpen in Tan- 
tung. Maximum width of the vein is 10 
meters and, in places, reaches a depth of 
1,000 meters. 


MINERAL FUELS 


Taiwan produces only small quantities of 
coal, petroleum, and natural gas, and do- 
mestic energy output from all sources pro- 
vides about 13.5% of the country’s total 
energy supplies. In 1979, Taiwan energy 
supply-demand configuration was as fol- 
lows, in 1,000 kiloliters of oil equivalence: 


Domestic production: 
J)) AAA 1,964.2 
Natural gas- - ---------------—-- 1,893.3 
Hydropower .----------------- 1,222.2 
Crude oil ------------------- 230.6 
Imports: 
Crudeol 2225222 560255355205 17,891.9 
Petroleum products - - - - - - - --- --—- 3,647.3 
Nuclear _ ------------------- 1,693.7 
EEE EE EEN A EEE E 1,653.0 
Total he k ee ee 30,196.2 
Domestic consumption: 
Petroleum products - - - - - -- --- --- 15,144.8 
Electric power: 
BEIDAT a urne 7,666.8 
Hydropower. 1.222.2 
Coal and coal products 2,348.0 
Natural gas- ----------------- 1,828.5 
Nuclear «ni mm eem 1,693.7 
Exports: 
Petroleum produets 1,100.7 
Coal and coal products |... . 51 
Inventory adjustment (813.7) 
Total reo See See 30,196.1 


Energy consumed by the mining industry 
in 1979 was estimated at 1,598,200 kiloliters 
of oil equivalent; nonmetallic mineral pro- 
ducts, 3,117,600 kiloliters; metallic products, 
1,810,000 kiloliters; chemicals, 2,703,500 kil- 
oliters; and for the energy sector, 3,251,700 
kiloliters. 


Physical scientist, Branch of Foreign Data. 
2Alf values are given in U.S. dollars unless otherwise 
indicated. The exchange rate in 1978, 1979, and 1980 was 
sidus aye 
irgram 019, American Institute in Taiwan, May 16, 
1980, 26 pp. 
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The Mineral Industry of 
Tanzania 


By Suzann C. Ambrosio! 


Diamonds continued to be the most im- 
portant mineral commodity produced in 
Tanzania during 1980. The mineral indus- 
try contributed approximately 1.3% to the 
country’s real gross domestic product 
(GDP), estimated at $4.6 billion in 1980.? 
Nearly 90% of the value of mineral produc- 
tion and 50% of mineral export revenues 
were attributed to diamond sales.* Minerals 
produced on a small-scale basis, including 
cement, salt, kaolin, gypsum, and coal were 
of. domestic significance only. Precious 
Stones, mica, gold, and tin comprised the 
majority of mineral exports during the 
year. 

The Tanzanian Government continued to 
play a large role in the mineral industry 
sector of the economy. A new ministry, 
solely responsible for developing the miner- 
als sector was proposed, and the following 
strategies were being implemented: 1) gath- 
er geologic information, 2) propose mining 
legislation, 3) organize and coordinate the 
mining sector into several related institu- 
tions, and 4) actively pursue mine develop- 
ment programs. The Geology and Mineral 
Exploration Div. of the Ministry of Water, 
Energy, and Minerals was expected to carry 
out geological surveying, mapping, and so- 
phisticated mineral exploration efforts. Pe- 
troleum exploration, development, and 
marketing were to continue to be carried 
out by the Tanzania Petroleum Develop- 
ment Corp. (TPDC) under joint venture 
agreements with foreign investment compa- 
nies. The State Mining Corp. (STAMICO) 
was responsible for exploring new mineral 
deposits and developing and operating new 
mines and mineral-related activities. Gov- 
ernment policy continued to stress majority 
shareholding in major mining operations. 

Inadequate investment capital has con- 


sistently been a major factor adversely af- 
fecting mineral development activities in 
Tanzania. During the last decade, less than 
2% of the country’s budgeted development 
funds have been allocated to mineral pro- 
jects. Proposed 1980-81 outlays for the Min- 
istry of Water, Energy, and Minerals were 
divided among training programs, 2%; STA- 
MICO, 3%; river basin authorities, 4%; 
mineral investigations, 6%; operating ex- 
penditures, 7%; water plans and investiga- 
tions, 7%; TPDC, 15%; water supplies, 27%; 
and electricity supplies, 29%, of the total 
$115 million budget. The new Ministry of 
Mines budget was expected to receive in- 
creased funding, and the role of the private 
sector was expected to be enlarged with 
regard to mineral development activities. 
The Government planned to attract foreign 
investors through reorganization of mineral 
agencies, updating mining and investment 
legislation, and developing infrastructure 
and a trained labor force to support the 
mineral industries. 

New mining legislation was passed in 
1979 and became effective January 1, 1980. 
The law was divided into small-scale mining 
provisions and large-scale mining oper- 
ations. Mineral rights were delineated for 
reconnaissance, prospecting, and mining. 
Mineral licensing provisions included 1 
year for exploration activities (with renew- 
als allowed for a maximum of 3 years); 3 
years' exclusive rights for prospecting, upon 
approval of submitted minimum budget ex- 
penditures and work and training programs 
(with an optional renewal for two more 
periods of 2 years); and a 25-year (maximum 
life) mining license which would incorpo- 
rate government participation. 

Mineral investigations conducted during 
1976 through 1980 focused on the explora- 
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tion of Tanzania’s mineral deposits. Region- 
al airborne geophysical surveys covered in 
excess of 1 million line kilometers. Data 
processing, interpretation, and final maps 
were being prepared during 1980. Airborne 
magnetic and ground follow-up surveys 
have identified possible kimberlitic intru- 
sives. A number of greenstone belts in 
western Tanzania show encouraging poten- 
tials for gold and base metal deposits. Geo- 


survey International (Federal Republic of 


Germany) conducted the airborne survey 
and was expected to organize and train 
approximately 60 Tanzanians in mineral 
exploration methods for future ground 
follow-up studies. 

The United Nations Development Pro- 
gram (UNDP) agreed to make available 
professionals to prepare a 20-year mineral 
development plan. UNDP has also provided 
financial assistance to the Eastern and 
Southern African Mineral Resource Devel- 
opment Center (ESAMRDO), including 
member countries Tanzania, Ethiopia, Mo- 
zambique, the Comoros, and Uganda. Pro- 
fessionals were being recruited in 1980 to 
construct and staff the headquarters, which 
was to be located in central Tanzania at 
Dodoma. 

Tanzania received $625 million in bilater- 
al and multilateral aid for 1980-81.“ Nearly 
60% of the assistance was in outright gifts, 
and approximately 75% of the aid was 
donated by the World Bank and Scandana- 
vian countries. Foreign aid was expected to 
finance 70% of the country’s development 
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budget. In August 1980, the Government 
signed a 2-year, $235 International Mone- 
tary Fund (IMF) credit guarantee. By No- 
vember 1980, nearly 20% of the credits were 
drawn for balance of payments assistance. 
The overall balance of payments deficit was 
estimated to have worsened by $40 million 
in 1980. 

The trade deficit at yearend 1980 was 
estimated to have increased 32% over the 
previous year to $739 million. The value of 
imports increased because of high petrole- 
um prices, despite a decrease in the volume 
of imports. The increased value of exports 
were primarily because of higher agricul- 
tural product prices, despite a decline in the 
volume of agricultural exports. 

The national budget deficit was estimated 
at $230 million, and approximately 16% of 
the national income was consumed by the 
Government in 1980. Economic growth was 
hindered by corruption and inefficiencies 
within the 300 parastatal organizations and 
ministries. The World Bank reported in 
1980 that Tanzania owed 25% of its gross 
national product for outstanding public 
debt. The Government’s total indebtedness 
to the banking system increased by 73% in 
1979 and continued to drive up inflation, 
running at approximately 20% in mid-1980. 
The breakup of the East African Communi- 
ty in 1977, the 1978-79 Ugandan war, and 
rapidly increasing oil import bills continued 
to adversely affect the Tanzanian economy 
in 1980. The war was estimated to have cost 
Tanzania $500 million. 


PRODUCTION AND TRADE 


The small-scale production of diamonds, 
gold, tin, tungsten, lead, mica, and a variety 
of gem stones continued to be the predomi- 
nant mineral foreign exchange earners. Ce- 
ment, salt, coal, kaolin, and meerschaum 
production continued to supply a significant 
portion of domestic industries’ needs. STA- 
MICO was investigating prospects for iron, 
coal, gold, fertilizer raw materials, kaolin, 
magnetite, beach sands, soda ash, and gyp- 
sum in 1980. Plans were made to expand 
production of these minerals over the next 5 
years. Projects were undertaken in 1980 to 
develop medium-sized mines at Buck Reef 
and Lupa for gold, Minjingu for fertilizer 
raw materials, and large-scale mining at 
Songwe-Kiwira for coal, Pugu for kaolin, 
and Kilwa for gypsum. 

The Tanzanian Government’s 1980 pro- 
duction and trade statistics were not pub- 
lished, therefore, table 1 was based on 


projected production trends and available 
export data. The value of mineral exports 
increased by 43% between 1978 and 1979 to 
approximately $44.3 million. A 64.8% in- 
crease was recorded for petroleum product 
exports during the same period, equivalent 
to $16.7 million. Mineral exports represent- 
ed approximately 8% and petroleum prod- 
ucts comprised 3% of Tanzania’s total ex- 
ports in 1979. Diamonds contributed ap- 
proximately one-half of the value of mineral 
exports during 1979. 

Tanzania's relatively small export trade 
with the United States in 1979 was divided 
among agriculture and livestock (90%), un- 
manufactured minerals (38%), and other ma- 
terials (7906). Nonferrous metals comprised 
the bulk or 67% of the Tanzanian-U.S. 
mineral trade by value. Diamond and gem 
stone exports to the United States declined 
by over 50% in value between 1979 and 
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1980. Exports of nonferrous metals also fell 
by aver 10%. 

Tanzania continued to import ferrous and 
nonferrous metals, fertilizer, and refractory 
.materials for domestic industries. Imports 
of crude oil increased 43% between 1978 
and 1979. A larger import bill was expected 
for 1980-81 because 60% of the country’s oil, 
previously provided by Iraq, had to be 
purchased on the higher priced spot mar- 
ket. The total bill for crude oil, refined 
products, and other petroleum products for 
1980 was projected to increase 80% to $360 
million. Reexports of approximately 128,650 
tons of residual fuel oil, 21,165 tons of 


bunker fuel oil, and small quantities of 
other refined products were expected to 
earn nearly $22 million in foreign ex- 
change. 

Crude oil imports accounted for over 50% 
of Tanzania’s foreign exchange earnings in 
1979-80. Import restrictions and cutbacks, 
imposed during 1979, continued in 1980 
because of a lack of foreign exchange. Con- 
sequently, the vicious cycle of declining 
imports, especially of raw materials, was 
expected to continue to adversely affect the 
potential values of Tanzania’s mineral pro- 
duction and trade. 


Table 1.—Tanzania: Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980° 
METALS 
Gold, refined |... troy ounces. _ 10 23 133 $22 2246 
Silver, refined. do 1 es os - 8 
Tin, mine output, metal content 3 a 9 10 12 
NONMETALS 
Cement lm ee ee ee 241,000 260,000 231,100 280,000 340,000 
Clays: 
Bentonite 22d ĩðͤ Set 8 E 35 20 80 80 
Ff! ee ete 1,000 1,000 1,000 1,100 1,100 
Diamond 
Ge dos c oum n oe A Lac carats _ 219,104 204,016 7140, 894 156,776 136,852 
Industrial!“ do— 219, 105 204,016 1140, 894 1156, 775 136,853 
P%%ô§ê5ͤ a Se do— 438,209 408,032 281,788 $13,551 2218,105 
Gem stones, precious and semiprecious, 
except diamond:* 
Amethyst _______________ kilograms. _ 1 2 4 28 248 
Aquamarine do— (5) NA re NA 2538 
Beryl (gem only)) do... 46 67 Ms 2 25) 
Chrysoprase and opal do... (5) E 23 2 25) 
Corundum (gem only . ~~ _-_ do... Sa ZE E 6 7 
Garnet and rhodolite -- -------—- do... 30 20 8 37 29 
Ruby and sapphire do- 1 1 (5) 20 210 
Scapolite _________-________ do... 8 7 a 9 10 
Tourmaline________._______~- do— 13 3 (5) 5 22 
ZIFCOD e o nose ee i eh ee LC do... 8 20 (5) 5 23 
Zoisite (tanzanite) ____________- do... 10 (5) 11 10 22 
Unspecified _ - - -------------- do 33 55 21 oe 29 
Gypsum and anhydrite, crude... *8,000 8,255 20,206 9,430 11,300 
Lime, hydrated, and quickline €2,000 2,000 5,128 6,111 6,500 
Mica, hee!!! 7 7 6 6 10 
Salt, all types 46,441 27,991 29,352 37,078 217,111 
Stone, sand and gravel: 
e ee a i he EN 3 2 NA NA NA 
Ornamental stone 
Nonne... 25 16 5 10 2 45 
Amet nystne quartz kilograms - 3 2 4 NA . NA 
Glass sand. - - ------------------—- 28,000 28,000 28,000 €30,000 30,000 
Vermiculiteee 20 20 20 20 20 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous_____________________ 3,000 3,000 3,500 900 1,000 
Petroleum refinery products 
Gasoline thousand 42-gallon barrels_ _ *989 895 194 781 780 
Renne do- 212 349 328 292 300 
e i eese do— 420 241 173 244 240 
Distillate fuel oil do. ... €2,585 1,170 978 916 1,000 
Residual fuel oil _. . _ do— €2,861 1,847 1,573 1,710 1,700 


See footnotes at end of table. 
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Table 1.—Tanzania: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979” 1980° 
MINERAL FUELS AND RELATED MATERIALS 
ntinued 
Petroleum refinery products —Continued 
Liquefied petroleum gas 
thousand 42-gallon barrels. _ 68 72 63 78 80 
Refinery fuel and losses do... *389 317 310 300 300 
.. etu do... 97,024 4,891 4,219 4,881 4,400 
*Estimated. Preliminary. ‘Revised. NA Not available. 


Table includes data available through Nov. 4, 1981. 
"Reported figure. 


3Estimates based on reported total diamond output and best available information on the ratio of gem to industrial 


stones in total output. 
*Exports. 
5Less than 1/2 unit. 


COMMODITY REVIEW 


METALS 


Gold.—The reopening of the Buck Reef 
and Lupa gold mines was projected to pro- 
duce a total of 25,700 thousand troy ounces 
per year, at a cost of $88 million. Small- 
scale operations commenced at the Lupa 
mines in the Mbeya region, resulting in 322 
troy ounces of refined gold exports during 
1979. Machinery installation and construc- 
tion work on the Buck Reef Mine, at Geita 
within the Mwanza region, was expected to 
commence early in 1981. 

Iron and Steel.—Iron and steel products 
continued to be produced in small quanti- 
ties during 1980. Large titaniferous and 
vanadiferous iron ore deposits, grading 4896 
Fe, 12.8% TiO,, and 0.7% V,O,, were known 
to exist in southern Tanzania. Inadequate 
infrastructure and market constraints 
hindered their development. The comple- 
tion of the Uhuru Railway between Zambia 
and Tanzania improved the potential for 
domestic development of the known re- 
serves. The National Development Corp. 
(NDC) was considering extending existing 
steel rolling mills and galvanizing capacity 
by establishing a second iron and steel 
plant. The United Nations Industrial Devel- 
opment Organization (UNIDO) was assist- 
ing NDC in planning the $1.2 billion facili- 
ty. The plant is to be located in the south- 
western Njombe district and would utilize 
domestic iron ore and coal reserves. Plant 
capacity was projected to be capable of 
producing 10,000 tons of iron and 300,000 
tons of steel annually. 


NONMETALS 


Cement.—Tanzania's Saruji Corp. nearly 
doubled the Nation's annual cement capaci- 


ty to approximately 1.1 million tons during 
1980. The new Tanga plant, rated at 1,600 
tons per day, consisted of a kiln with a four- 
stage cyclone preheater and Unax plane- 
tary cooler, a raw mill, and a finish mill. 
Another 800-ton-per-day plant was under 
construction at Mbeya and was expected to 
come online in 1981. The equipment con- 
tract for the Mbeya plant was awarded to 
the same company that supplied the equip- 
ment for the Tanga Plant, F.L. Smidth 
(Denmark). Saruji Corp. planned to upgrade 
the country's first cement facility located at 
Wazo Hills. Another 800-ton-per-day dry- 
process plant was to be installed, with 
Kulijan Corp. handling the engineering de- 
sign and initial commissioning of the facili- 
ty. Feasibility studies were under way for 
two more cement plants which were pro- 
jected to add 2,100 tons per day to capacity. 

Diamond.—Diamond output increased in 
1979 due to greater recoveries from the 
Mwadui and New Almasi Mines. Approxi- 
mately 314,000 carats were produced at the 
two kimberlite mines in 1979, registering an 
11.8% increase over 1978 levels. Diamond 
continued to be the most important mineral 
foreign exchange earner during 1980, de- 
Spite depressed world market conditions. 
Roughly $12.5 million in foreign exchange 
earnings were attributed to Tanzania's dia- 
mond industry in 1980. 

Fertilizer Materials.—Phosphate.—Plans 
were under way to develop the Minjingu 
phosphate deposit in the Arusha region of 
Tanzania. The deposit was discovered 20 
years ago and was estimated to contain 10 
million tons of phosphate. STAMICO was 
negotiating technical and financial assis- 
tance for the construction of the $180 mil- 
lion mine and processing plant. Approxi- 
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mately 170,000 tons of phosphate ore per 
year was expected to be processed into 
100,000 tons of phosphate concentrate by 
1983. The phosphate was expected to re- 
place Middle East phosphate imports, which 
were used at the Tanzania Fertiliser Co. 
(TFC) plant in Tanga. Reserves at the Min- 
jingu deposits were expected to last for 
more than 15 years and save about $8.5 
million per year in foreign exchange. 
Nitrogenous.—Toward the end of 1980, an 
Agrico subsidiary, Agrico Overseas Invest- 
ment Corp. (U.S.), provisionally agreed to 
form a joint venture called Kilwa Ammonia 
Co. with Tanzania. Plans to construct a 
large-scale fertilizer complex at Kilwa 
Maseko were discussed. The proposed 
345,000-ton-per-year plant was projected to 
cost $450 million. The expected products, 
ammonia and urea, were projected to ex- 
ceed domestic requirements; therefore, the 
majority of the urea produced was to be 
exported. Natural gas from Tanzania’s off- 
shore gasfields were expected to be used as 
plant feedstock, and operations were ex- 
-pected to commence during 1984. 
Mica.—Small-scale mining of mica con- 
tinued at Morogoro, the Pare Mountain 
area, and within the Karagwe district. Al- 
though mica output declined by 3.5% in 
1979, rising prices in the world market 
continued to compensate for production 
losses projected through 1980. U.S. trade 
data indicated that imports of Tanzanian 
unmanufactured mica increased by 25% to 
705.5 kilograms between 1979 and 1980. 
Mica was Tanzania's only industrial min- 
eral mined in sufficient quantities for ex- 
port during 1980. Part of the work program, 
outlined by ESAMRDC in 1980, included 
evaluating the uses and specifications of 
Tanzania’s available industrial raw materi- 
als. The investigations were to assess mica, 
graphite, magnesite, bentonite, kaolin, and 
soda ash development potentials. In addi- 
tion, ESAMRDC was planning to organize 
and advise small-scale cooperative mining 
societies for mica, gem stones, gold, and 


gypsum. 


MINERAL FUELS 


Coal.—Plans were made to develop large- 
scale mining at the Songwe-Kiwira coal 
deposits in southwest Tanzania. Proven re- 
serves of bituminous coal were estimated at 
300 million tons. The Tanzanian Govern- 
ment was encouraging joint venture partici- 
pation schemes to generate investment cap- 
ital and technical assistance. In the near 
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term, the focus was expected to be on 
expanding production at known deposits. 
High transportation costs and the lack of 
adequate local markets have prevented 
large-scale develapment of the existing coal 
deposits. These constraints were expected to 
become less significant as the iron and steel 
and infrastructure projects in southern 
Tanzania were completed. 

Natural Gas.—Huge natural gas deposits 
were discovered in 1978, offshore southern 
Tanzania’s Songo Songo Islands. Two test 
wells drilled during 1979 revealed approxi- 
mately 100 billion cubic feet of proven gas 
reserves. Two more wells, on and offshore, 
were drilled by TPDC in 1980. The last well 
showed traces of light crude, which en- 
couraged further exploration. The Interna- 
tional Development Agency of the World 
Bank provided, for the first time, direct 
funding, worth $30 million for drilling oper- 
ations. 

Petroleum.—The completion of seismo- 
graphic surveys have confirmed “reason- 
able petroleum prospects” in Ruri, Kimbiji 
and Mafia (Coast region), Bigwa (Morogow 
region), and certain parts of the Zanzibar 
Channel. Numerous international oil com- 
panies were interested in obtaining explora- 
tion rights, despite the fact that no commer- 
cial quantities of oil were found by yearend 
1980. Algeria's SONATRACH signed a new 
agreement with TPDC in September 1980. 
A previously signed technical cooperation 
accord was expanded to include exploration 
and pilot drilling. 

At least one exploratory well was ex- 
pected to be drilled in the northern part of 
the Songo Songo Field. Algeria was ex- 
pected to supply the oil experts and drilling 
equipment. In addition, if oil is found the 
driling operation will be carried out by 
Algeria in accordance with Tanzania's new 
petroleum law. 

Tanzania's major oil supplier, Iraq, was 
expected to continue to provide financial 
and technical assistance for various energy- 
related projects. Iraq was considering fi- 
nancing the major portion of the expansion 
of Tanzania's refinery capacity. The propos- 
ed $256 million plan would raise the Dar es 
Salaam refinery capacity from 17,000 bar- 
rels per day to approximately 36,250 barrels 
per day. A feasibility study for the project 
was completed in August 1980. 


Physical scientist, Branch of Foreign Data. 

?Where n , values have been converted from 
Tanzanian shillings (TSh) to U.S. dollars at the rate of 
TSh8.1818=US$1 

3Estimated percentages include nonfuel minerals only. 

*Langellier, J. P. Socialism in Outline Form. Le Monde 
(Paris), Oct. 23, 1980, p. 8. 

sDaily Nation (Kenya) Oil Firms Seek Exploration 
Rights. July 24, 1980, p. 9. 


Digitized by Google 


The Mineral Industry of 
Thailand 


By Gordon L. Kinney? 


The Thai economy continued a moderate 

uptrend during the early part of 1980, but 
strong inflationary pressure and a growing 
balance of trade deficit were powerful re- 
straints on the national economy. Real 
growth in gross national product (GNP) was 
5.8% in 1979 and 5.5% in 1980, and the 
agricultural sector expanded perhaps by 
10% in the 1980 crop year. 
. GNP for 1979 was $26.8 billion? in current 
prices and $13.2 billion at constant 1972 
prices. The 1980 GNP estimate was $32.3 
billion, or $13.9 billion in 1972 prices.? 

The cost of living index increased by 15% 
during 1979. As Thai inflation rates have 
been relatively low among the less devel- 
oped countries, this unprecedented increase 
caused problems in the economy. Businesses 
seeking to maintain their profit margins 
were partly responsible for a cost-push in- 
flationary spiral that climbed to an esti- 


mated 20% per annum rate in 1980.“ The 


Government sought ways to lessen the cost 
of living increase on the lower income 
workers, in part by not passing on increased 
utility and transport costs to the public, and 
also by tightening price controls on certain 
basic products. The result of these policies 
has been spreading shortages of sugar, milk, 
cement, steel rods, and other consumer 
items, and the emergence of a black market 
in retail trade. 

The farming sector employed about 70% 
of the labor force in Thailand. However, the 
relative importance of agriculture to the 
economy has gradually decreased from 34% 
of gross domestic product (GDP) in 1973 to 


less than 26% in 1979. Mining and quarry- 
ing on the other hand have continued a slow 
increase in relative importance from 1.3% 
of GDP in 1975 to 2.4% in 1979. 

Much of the Thai mining industry was 
highly labor intensive and frequently show- 
ed large changes in the number of persons 
employed. In addition, some sectors show 
strong seasonal employment as well. The 
overall mining work force dropped from 
84,000 in December 1978 to 68,000 in De- 
cember 1979. By mid-1980, the total was 
54,000, a small decline from the same period 
of 1979. In November 1980, the labor force 
had returned to 73,000 reflecting the return 
of the seasonal tin workers. The tin and 
combined tin-tungsten operators employed 
over 60,000 people or 83% of all Thai miners 
in November 1980. This was an increase 
from 76% in November 1979. 

In June 1980, the Thai cabinet issued new 
regulations directed toward the offshore tin 
mining industry. Foreign companies that 
had operated in Thailand for 25 years and 
that wanted to be given a new concession to 
the same area must form a new company in 
which Thai citizens hold at least 70% of all 
shares. Foreign countries requesting conces- 
sions in new areas must have 51% of the 
shares held by Thais. Five years from start 
of operations, the shares must be distrib- 
uted so that Thais have at least 70% owner- 


Ship. Foreign companies that have regis- 


tered as Thai companies and had binding 
offshore mining contracts prior to June 
1980 can continue under the old 60-40 pro- 
portion. | | 
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The new regulations concern operations 
in water less than 61 meters deep. In deeper 
water, which requires high-level technolo- 
gy, companies will continue as before except 
that the Government mining company and 
Thai citizens must also be allowed to invest. 
Sixty percent of the shares must be owned 
by Thais within 10 years of the start of 
operation. The Government was determined 
that as much of the mining profits as 
possible should stay in the country without 
jeopardizing future foreign investment. 

In other mining developments, the Off- 
shore Mining Organization (OMO) took de- 
livery of its new 16-cubic-foot bucket-ladder 
dredge Bodan built in Singapore. This will 
be OMO’s first attempt at operating a tin 
dredge on its own rather than leasing or 
contracting the operation to private compa- 
nies. 

The Thai Pioneer Enterprise Co. tin smel- 
ter at Pathum Thani was being completed 
at yearend. The 3,600-ton-per-year plant 
was Thailand’s second tin smelter. The 
Board of Investment (BOI) granted promo- 
tional privileges for the country’s first 
tantalum refinery. The plant would use 
tantalum-columbium-rich tin smelter slags, 
which are currently exported. 

Possibly of more economic significance to 
the country than any other mineral devel- 
opment during 1980 was the start of con- 
struction on the offshore natural gas pipe- 
line. The pipeline will be a major factor in 
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stabilizing the rapidly rising fuel import 
costs by substituting domestic gas for most 
of the imported fuel oil. 

The electric power situation in the first 
half of 1980 was critical as the water level 
in reservoirs became so low after the 
drought that hydroelectric power produc- 
tion was barely possible. In addition, the 
need for irrigation water for the second rice 
crop and the desire to conserve high-price 
fuel oil used in thermal power generation 
prompted the Government to introduce var- 
ious measures to cut down electric con- 
sumption. 

Output from mostly oil-fired steam tur- 
bine generators increased by 33% and 
accounted for 84% of total output in the 
first half of 1980. Hydropower production 
dropped sharply from a total of 1,473 mil- 
lion kilowatt hours in the first half of 1979 
to 587 million kilowatt hours in the same 
period of 1980. Hydropower normally ac- 
counts for 2596 of total electricity genera- 
tion but dropped to only 9.4% because of the 
water shortage. 

As the cost of fuel oil increased, the 
deficit between the heavily subsidized price 
of electricity and the actual cost of generat- 
ing it grew to an unmanageable level. As a 
result, the Government increased the price 
of electricity to the consumer by an average 
of 38% in February 1980. Even with the 
price increase, the Government subsidy was 
still substantial. 


PRODUCTION 


Tin mining in Thailand is a significant 
local industry and supplies about 13% of 
the total world output. Tin metal produc- 
tion capacity is around 33,000 tons per year; 
all production is virtually by the Thaisarco 
smelter. In addition, significant amounts of 
columbium and tantalum are recovered and 
Shipped in the form of slag from the tin 
smelting operations. Other valued byprod- 
ucts of Thailand's tin mining sector include 
ilmenite, monazite, xenotime, and zircon. 
Close to 3,000 tons of elemental antimony 
contained in ore and about 1,600 tons of 
tungsten in concentrates are produced an- 
nually. Minor quantities of iron ore, lead, 
and manganese are also mined locally. 

Thailand's mine output of fluorspar— 
both acid and metallurgical grades—are 
solely for export. In addition to other aggre- 
gates and gypsum, dolomite and limestone 


are quarried and consumed principally by 
the cement industry. Output of other non- 
metallics of significance to the local econo- 
my included asbestos, china clay, feldspar, 
talc, and pyrophyllite. 

Domestic production of crude petroleum 
is negligible, and all of Thailand's refinery 
output is essentially derived from imported 
crude. As a result of the high price of 
energy, use of indigenous resources of lig- 
nite have increased. Lignite production has 
increased from 0.4 million tons in 1977 to 
around 1.4 million tons in 1980. Likewise, 
development and use of offshore natural gas 
was expected to increase rapidly after 1980. 

The mineral industry as a whole contrib- 
uted $676 million to the Thai economy in 


1979, or about 2.4% of GNP. 
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Table 1.— Thailand: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980 
METALS 
Antimony: 
Ore and concentrate: 
Gross weight |... „ 8,637 5,774 6,759 6,905 6,862 
Metal content 3,671 2,454 2,873 2,985 2,916 
Metal, smelter ___________________~_ 470 159 85 101 21 
Chromium: Chromite, gross weight ee F490 65 42 Li 
Columbium and tantalum ores and concentrates, 
gross weight:? 
Columbite. __.________________ Le ee 33 64 382 213 
“!!! 7 41 pe 25 143 
Mixed columbite-tantalite __________.__ NA NA NA 231 301 
Iron and steel: 
heh (55% Fe), gross weighgnt 25,000 683, 470 88, 121 103,101 84,966 
etal: 
Pig iron: mue et 111,530 719,333 20,812 80,224 17,738 
Ferroalloys: 
Ferrosilicon ___._.__________ 1,159 Bis 1,635 1,500 60 
Ferromanganese .--_--------- 1,509 106 747 150 112 
Steel, primary forms: 
Ingots %%%%%%ͤͥ 88 162, 840 314,132 270,000 183,130 
! 300,000 { 
Bill 112,276 17,017 20,000 245, 304 
pemimanufactures (selected): | 
P'—k᷑ Sasa PPM ERR 93,210 NA NA N 821,517 
Galvanized i ironsheets |... 88,894 101,687 84,808 85,000 : 
j Tinned plates 26,215 36,118 43,939 40,000 69,852 
Mine output, metal content of 42.5% Pb 
concentrate ___________________- 904 506 1,663 8,719 10,560 
Metal: Ingot, unwrought, secondary |... 825 1,181 1,101 165 *1,200 
ese ore: 
Chemical grade, over 75% Mo 130 63 78 42 11 
Battery grade and chemical grade, 75% MnO4 _ 3,230 4,762 6,635 5,828 2,716 
Metallurgical grade, 46%-50% MnO$ ______ 46,865 12,137 65,498 29,496 51,583 
jy ll oo . 50,225 16,962 12,211 35,366 54,310 
Rare-earth metals: 
Monazite concentrate, gross weight |... = M 3761 32 152 
Xenotime ul cuello ee ne. 50 SM 6 52 
in: 
Mine output, metal content 20,452 24,205 30,186 33,962 83,685 
Metal, smelter, primar 20,337 23,102 28,945 33,058 84,689 
Titanium: Ilmenite concentrate, gross weight .. — — 200 s 482 180 T" 
17 55 concentrate 
ross weight! 3,986 4,276 6,182 3,543 3,134 
Metal contennntt᷑t᷑ 2,050 2,204 3,187 1,826 1,615 
Zinc, smelter production ~- -------------- 71 31 8 10 30 
Zirconium ore and concentrate, gross weight .. _ _ _ 55 1303 25 116 61 
NONMETALS 
Asbestos ũ ] ]]³ RU uu eM Lei LLL 1 nee 
MB. o or Seed PEE ace LY Senn LE 151,343 118,466 274,564 378,654 305,057 
Cement, hydraulic... thousand tons 4,460 75,110 5,091 5,255 5,300 
Ball aay PENE rae EN I ee Se 3,274 720 » 1,766 1,557 
Kaolih. i ea Ü . 16,660 124, 810 33,764 42,769 19,934 
Kaolinite Lfd. d te 79,940 1,160 930 1,820 l 
ll ⁵ð er a ia 190 1,105 3,418 1,982 
Peldépàr. ⁰˙·mXQàA——— Ge Se 12,257 17,619 $2,583 26,428 24,158 
Fluorspar: 
Crude mine output: 
igh grade 128,529 193,315 175,531 177,730 172,784 
Low J. 8 71,835 46,490 84,255 82,122 133,547 
Total AAA 8 200, 364 239,805 259,786 259,852 306,331 
Salable product: 
Acid grade (beneficiated low grade 53,322 54,826 55,000 r €53,600 €87,200 
Metallurgical gradle 128,529 193,315 175,531 177,730 172,784 
TOLal muc . ali aa 181,851 248,141 230,531 231,330 259,984 
Graphite LLL LLL LLL LLL LLL 30 23 23 SN 2,074 
mc. oop co RS Sal at eo LA Ese ER 267,822 380,090 280,904 352,398 411,977 
it n, N content of ammoni nk 7,000 7,000 9,000 m uc 
Phosphate rock, crude 2 -- 7,250 3,100 3,485 4,542 5,570 


See footnotes at end of table. 
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Table 1.—Thailand: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity 1976 1977 1978 1979 1980P 
NONMETALS —Continued 
Salt: 
ROC uo une nut ttem ei aec d ur 5,575 12,750 11,839 11,000 16,744 
Other" —— cho ⁰ʒ ca ec et à 165,000 165,000 165,000 165,000 
Sands l. 88 24,145 112,168 170,227 157 076 171,000 
tone: 
Geil 8 590 75 1.182 1.860 360 
Dolomiee 30 3,370 4,400 4,030 8,130 
Limestone for cement manufacture only 
thousand tons_ _ 493 706 2,631 2,964 3,958 
Marble_—---------------------—- MOM "TUM um 4,896 ,649 
Mar] for cement manufacture only 
thousand tons 435 585 1,460 2,262 1,939 
artz, not further described 31,563 34,520 22,220 22,240 7,828 
e for cement manufacture only 74,504 180, 696 484,518 748,499 800,682 
Talc and related materials: 
Pyrophylite EN OE ee te Re ĩ Oe E : 5,181 9,851 12,190 11,191 10,350 
J 8 1670 517 2, 698 2.351 3876 
iun cde FUELS AND RELATED MATERIALS 
Coal: Lign ite thousand tons 680 1436 639 1.356 1.427 
Petroleum: | 
Crude thousand 42-gallon barrels_ _ 57 103 107 109 *110 
Refinery products 
asoline ~- -------------- do- 9,332 13,317 12,965 14,535 €14,700 
Jet fuel- _--------------- do- 1,613 4,132 4,150 5,120 €5,800 
Keros ine do- 976 1,761 1,643 1,860 *1,900 
Distillate fuel olli do. ..- 15,835 17,591 16,200 16,860 *17,200 
7 Residus! fuel olli do- 17,748 17,787 19,673 19,980 *20,300 
er: 
Liquefied petroleum gas do- 2.590 1.508 1.374 1.450 €1,500 
Naphtha a.. do_ _ __ 1,811 2,317 1,955 1,920 ©2,000 
Asphalt: do... 183 988 954 1,121 *1,200 
Unspecified do- 11,370 25 223 r 6250 6300 
Refinery fuel and losses do- 389 1750 1.692 r €1,800 e2 100 
Total crore ees do— 68.507 60,751 61,429 65,496 €67,000 
Estimated. Preliminary. Revised. NA Not available. 


Includes data available through July 30, 1981. 


2Excludes columbium- and tantalum-bearing tin slags, which make Thailand the world’s largest source of newly. mined 


tantalum. 
Exports. 


TRADE 


Thailand exported minerals and metals 
worth over $735 million in 1980, a 28% 
increase over 1979. Tin accounted for $550 
million or about 75% of the total. Other 
major mineral exports were tungsten, gem 
stones, barite, fluorite, antimony, tantalum- 
bearing tin slag, and lead concentrate. The 
value of lead concentrate exports continued 
to rise, but at a slower rate, as the new 
processing facility was brought up to near 
its design capacity. Cement continued the 
swing from a major export item to a signifi- 
cant import commodity. Value of cement 
imports totaled over $58 million in the first 
9 months of 1980. Minerals ranked as one of 
the four most valuable exports with rice, 
tapioca products, and natural rubber. The 
export of tin slag constitutes the major 
source of new tantalum on the world 
market. 


The value of total trade was $12.5 billion 
in 1979 and climbed to $15.8 billion for 1980. 
Exports rose from $5.3 billion in 1979 to $6.5 
billion in 1980.5 The export target for 1981 
was placed at $8.4 billion. Imports have 
been rising at an even faster rate than the 
exports. The trade gap widened during 1980 
when total imports climbed to $9.8 billion. 
The resulting deficit of over $2.8 billion was 
the largest ever experienced by Thailand. 
Petroleum and petroleum products were 
again the high-cost import items. Compared 
with 22% of the total 1979 import bill, 
petroleum accounted for 31% of the total 
imports in 1980, as the price of crude oil 
increased 74% over the 1979 price. 

Japan was the major trading partner for 
both exports and imports, but its share of 
Thailand’s total imports dropped from 31% 
in 1978 to 26% in 1979 and continued the 
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relative decline to 22% in early 1980.* The 
United States, the Netherlands, and Singa- 
pore were the other major importers of Thai 
goods, while the United States, Saudi Ara- 
bia, and the Federal Republic of Germany 


were major suppliers of Thailand's imports 
in 1980. Thailand's major imports after 
fuels were machinery, manufactured goods, 
and chemicals. 


Table 2.—Thailand: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodity 1978 1979 
Ee Other (principal) 
METALS 
Aluminum metal including alloys: 
Unwrought ________________ 300 262 =e Singapore 160; Hong Kong 101. 
Semimanufactures 1.450 1.393 — Singapore 348; Malaysia 300; Hong 
ong 293; Japan 191. 
Antimony: 

Ore and concentrate 5,594 5,689 182 Deum A West Germany 1,132; 

Metal including alloys, unwrought _ _ 73 60 -- Netherlands 40; Japan 10; Taiwan 10. 
Chromium: Chromitte 62 _. All to Mala ayes 
Columbium ore and concentrate 310 332 7 N gana 225; West Germany 50; 

inga 
Copper metal including alloys, all forms 27 7 _. Jordan J. Sine . 2: Laos 1. 
Iron and steel metal: 

Pig iron, ferroalloys, similar materials 20 de 

Semimanufactures 30,966 44,122 32 Hong Kong 11,870; China, mainland 
sad 11,649; ingapore 6,209. 

ad: 

Ore and concentrate 2,500 16,796 er Netherlands 9,855; Belgium 4,941. 

Metal including alloys, all forms ..... 1 91 _. Singapore 60; Hong Kong 30. 

ese: 
Ore and concentrate 37,941 35,718 — da 1 55 698: Taiwan 3, 120; Hong 
Dioxide, synthetic 31 20 — All to West Germany. 
Silver metal including alloys, all forms 
thousand troy ounces. . 369 3,638 _. Switzerland 3,162; 55 379. 
Tantalum ore and concentrate 1,154 911 Netherlands 199; Tr 4s : 
Tin metal including alloys, unwrought _ . 130,351 31,348 10,837 Netherlands 14 643; Japan 5,8 
Hong Kong 40. 
Titanium oxide kilograms_ _ 125 8 
Tungsten ore and concentrate 5, 800 3,609 1,071 West Germany 885; Netherlands 690; 
Singapore 241. 
Zinc: 

Ore and concentrate s 5 m All to Belgium. 

ee i a 52 130 are aoe 91; Pakistan 45: Japan 

Metal including alloys, semi- 

manufactures .. s 32 234 zu Laos 231; Burma 2. 
Other ores and concentrats 80 289 _. Japan 200; Netherlands 68; West 
rmany 20. 
NON METALS 
Abrasives, natural, n.e.s.: 
mice, emery, corundum, etc ue 20 T All to Taiwan. 

Svinding and polishing wheels and a 
lul ll uns 195,122 
Cement ck IE uL K EE xia 
Clays and clay products: PES 

Fuller's earth, dinas, chamotte _ _ 717 
Ka80lll o oed es es 247 

Products: 

Refractory ) 1,693 
Nonrefractory - - ---------- 29,924 
Diamond: 

Gem, not set or strung____ carats_ _ 6,934 

Industrial do... 1,500 
Feldspar, leucite, nepheline syenite_ _ _ — 413 


See footnotes at end of table. 


Laos 5. 
288,852 89, 600 Indonesia 76,545; Singapore 49, 786; 


22,086 dine 15250. 
, ae apore 
38 es All to Laos. 
1,290 -- Taiwan 1, bles RATER 12. 
550 M All to Tai 
1,811 (*) Malaysia 1,060; Indonesia 472. 
22,156 71 ur d 11,860; Netherlands 


| 429 Japan 2,773; Switzerland 420. 
2,904 -— Japan 2,000; Malaysia 200. 
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Table 2.—Thailand: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodity 1978 1979 
ee Other (principal) 
NONMETALS —Continued 
Fertilizer materials: 
Crude and manufactured, mixed ae 60 a All to Malaysia. 
Ammonia kilograms- a 27 _. All to Laos 
Fluorsp akk 205, 697 219, 390 _. Japan 122, 395; United Kingdom 47. 
Gypsum and plasters ____________ 83,532 89,960 = Malaysia 7 8, 949; Indonesia 10,200; 
Singapore 706. 
Precious and semiprecious stones, except 
diamond: 
Natural: 
Precious thousand carats. . 19,528 17,392 3,042 Hon Kong 4,719; West Germany 
2,838; Switzerland 1,434. 
Semiprecious .... kilograms- _ 49,905 98,129 351 Hong Kong 86,724; Australia 599. 
Manufactured do... T3 51 7 sings apore 22; Lebanon 21. 
Sall SPERO ew ] ] m ee E 92,943 113,274 ut 11 iA 3 520; Singapore 30, 358; 
Sodium and potassium compounds, n. e.s 6 216 oar Sine o 200 Malaysia 10. 
Stone, sand and gravel: 
Gravel and crushed rock... 5 (1) _. All to Laos. 
Limes tone 14 8 Pes Laos 7. 
Quartz and quartzite 17,716 26,949 "me All to Japan. 
Sulfur, colloidal... - ------------ 340 192 _. SriLanka 110; Singapore 80. 
Other: Slag, dross, and similar waste, not 
metal-bearing ~- ------------- 10,080 5,554 2,735 he 851; Japan 831; Netherlands 
748. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural! 790 282 oe Indonesia 280; Singapore 2. 
Carbon black |... ...........- 5 2 a apan 1. 
Coal, all grades, including briquets _ _ _ _ 53 1,176 ed Malaysia 630; Taiwan 220; Pakistan 
Petroleum refinery products: 
Gasoline, motor and aviation 
thousand 42-gallon barrels. . e 30 UNO, AID to N 
Jet fuel do- 221 445 2 India 99; Hong Kong 50; Saudi Arabia 
44; Pakistan 41. 
Lubricants __________- do- 1 1 NA 
Mineral jelly and wax do_ _ __ (1) E 
Other: 
Liquefied petroleum gas do- (1) (1) E All to Malaysia. 
Petroleum cokle do... EE 1 EE All to Singapore. 
Unspecified _______- do- 21 9 -- Singapore 8. 


"Revised. NA Not available. 
1Less than 1/2 unit. 


Table 3.—Thailand: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 ; 
7 1 78 Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 5,911 10,192 3,271 mala ia 5,621; China, mainland 
Oxide and hydroxide. __________ 3,981 8,868 284 China, mainland 6,850; Japan 1,585. 
Metal including alloys 
SCAP lc nene e 1,456 1,142 (1) Yugoslavia 497; Australia 366; Laos 
Unwroughht 34.019 43,206 1,886 Canada 13,627; Bahrain 6,100; Japan 
3,952; Ghana 2,687. 
Semimanufactures 4,935 4,960 686 Japan 1, 262; Australia 408; France 
Sweden 313. 
Antimony: 
Ore and concentrate EN 9 Em All from Burma. 
Metal including alloys, all forms 
kilograms_ _ 5 4,005 um China, mainland 4,000; United 
Kingdom 5. 


See footnotes at end of table. 
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Table 3.—Thailand: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 ; 
d gora Other (principal) 
METALS —Continued 
Arsenic trioxide, pentoxide, acids 58 152 ius China, mainland 78; France 39; 
Belgium 20 
Cadmium metal including alloys, all 
forme kilograms. . 518 995 _. Australia 970; United Kingdom 25. 
Chromium 
Chromite. _____________ -___ a 100 _. All from United Kin 
one andhydroxide |... 373 385 (à) West Germany 240; S. S. R. 133. 
“Oxide and hydroxide. - --- 11 13 _. Australia 6; Belgium 3. 
Metal including alloys, all forms 
kilograms_ _ 30 aoe 
Sopper 
11 M ELO S 10 s 
Sulfate 373 266 200 West Germany 25; e 20; 
United Kingdom 11 
Metal nuang alloys: 
———— ee 672 511 235 Laos 157; Botswana 119. 
Uaw cought: 
Blister copper and other 
unrefined copper 439 802 _. Zambia 602; Belgium 174. 
Refined, unalloyed ------ 4,978 5,379 9 a 2, 910; Belgium 1,350; Japan 
Semimanufactures. . 11,363 12,533 2,317 es 6,629; Taiwan 1,191; Chile 
Master allos 66 206 192 United Kingdom 9. 
Gold metal, anworked or partly worked 
troy ounces. _ 230,874 108,370 18,794 5 3 77, 435: Switzerland 
Iron and steel: 
MS ene concentrate 471 11 -- Mainly from Malaysia. 
e 
%%% i 88 801,963 614,808 275,616 Hong Kong 68,335; West Germany 
56. 404; Italy 44, 182. 
Pig iron, ferroalloys, similar 
materials 4.730 29,016 10 Sweden 22,412; Taiwan 3,668. 
Sponge iron, powder, shot _ _ - - 502 683 114 Japan 408. 
Steel, primary form 79 87 (7) Spain 37; United Kingdom 20; Japan 
Semimanufactures 
thousand tons. _ 1,109 1,255 63 Japan 821; Republic of Korea 69; 
ozambique 30. 
Lead: 
Oxides oe ⅛ KA an 478 322 (1) Australia 254; China, mainland 45. 
Metal including alloys: 
S ake eee C 208 30 _. Mainly from Si 
Unwrought. ------------- 9,460 10,837 44 Australia 8, x ermine 602; 
Taiwan 557 
Semimanufactures 204 141 (1) West Germany 18; Australia 25. 
um: 
pL ———————————Ó 31 41 2 Japan 28; China, mainland 10. 
Metal including alloys: 
nwroug nt 5 13 8 Japan 4. 
Semimanufactures .. kilograms 393 710 = Switzerland 500; United Kingdom 
100; West Germany 74 74. 
ese: 
Ore and concentrate 1.028 847 _. Singapore 700; Japan 95. 
Dioxide, synthetic 1,195 2,220 edt 900; Japan 1 1 625. ina, mainland 
Oxides, other __ ~~~ ~~~ --- 373 401 (1) Japan 340. 
Mercur) 76. pound flasks_ - 169 363 32 Japan 216; Australia 58. 
Molybdenum metal including alloys, all 
NEIN MPO UR kilograms. — 849 885 745 Japan 100; Netherlands 40. 
ickel: 
Matte, speiss, similar materials .. _ _ _ 4 2 _. All from Australia. 
Metal including alloys: is 
FED sene eee cc ae 
Unwrought_ - ------------ 15 242 5 Canada 142; Kore 80, 30. 
Semimanufacturess 341 680 5 Republic of Korea Japan 158. 
Platinum-group metals including alloys, 
all forms- - - - -- ~~ troy ounces. . 3,022 1,543 64 Hong Kong 1,318. 
Silver metal including alloys all forms 
thousand troy ounces. . 73,115 529 30 Purma q^ West Germany 124; 
apan 99. 
Tin: 
Oxide- — ——— 2 3 -- Mainly from Japan. 
Metal including alloys: 
Unwrought .. 10 7 _. United Kingdom 3; Denmark 3. 
Semimanufactures 12 15 2 Japan 7: United Kingdom 5. 


See foot notes at end of table. 
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Table 3.—Thailand: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Titanium: l 
Ore and concentrate 


J;§ͤ»é— ß 


Unwroughhßt 


Semimanufactures 
Zirconium ore and concentrate 

er: 
Ores and concentrates of base metals, 
Vl eh TI E FE 


Metals: 


Base metals including alloys, all 
Ä 


NONMETALS 


Abrasives, natural, n. e. s.: 
Pumice, emery, corundum, etc... 


Dust and powder of precious and semi- 
precious stones ograms. _ 

Grinding and polishing wheels and 
p ee 
tos 


Barite and witherite 


Bromine: 
Elemental kilograms _ 


al 
Clays and clay products: 
Crude: 


Fire cla 


Kaolin: 222 ———— use 
Other ee 


Products: 
Refractory including nonclay 
Dricks- o ennan er cnc 
Nonrefractory // 
Diamond: 
Gem, not set or strung — - - carats_ _ 


Industrial do 


Diatomite and other infusorial eartn 
Feldspar, leucite, nepheline syenite .. _ 
Fertilizer materials: 
Crude and manufactured: 
Nitrogenous 


See foot notes at end of table. 


1978 


6,054 
605 


14,093 
69,767 
37 
1.263 
229,329 


4,670 
22,752 


500,279 


1979 


9,646 
9 


5,845 
133,774 
35 

140 
189,387 


11,650 
35,997 


United 
States 


Cho 


4,694 
(£) 


624,343 214,417 


Sources, 1979 
Other (principal) 


Australia 779; Japan 20. 
Australia 860; West Germany 194; 
Belgium 190 


Japan 2. 


Ja 142; West Germany 37; 
ustralia 20. 


Australia 301. 
Singapore 19; Norway 17; Australia 


Australia 23,960; Canada 4,724; 


pan 2, 488. 
United } Kingdom 142; Yugoslavia 92. 
All from Japan. 


Malaysia 5,411; India 3,000; 
Singapore 360. 


United Kingdom 37. 
cane mainland 68; West Germany 


China, mainland 10. 


Netherlands 1,086; India 720; Japan 


Belgium 5. 


Japan 795; ou 651; India 67. 

Botswana 21,318; Canada 17 ,986; 
Australia 14 469. 

West Germany 25; United Kingdom 
5; Japan 1. 


Mr M 26; United Kingdom 

a 

United Ki yee tag 33; Japan 18; China, 
mainland 17 


Republic of Korea 412; Indonesia 263; 
ysia 195. 
France 998; United Kingdom 20. 


China, mainland 850; Japan 55. 

Japan 40; Taiwan 20. 

Switzerland 4 ,006; Japan 1,856; 
Australia 971. 

Ja 1,155; China, mainland 400. 

All from Japan. 

United om 540; China, 
mainland 40. 


West Germany 2,738; Japan 2,736. 
Japan 5; West Germany 3. 


Belgium 2,959; Republic of South 


Africa 2,465. 
Netherlands 50,750; Zaire 23,770; 
Ireland 21,000. 


India 370; Finland 141; Japan 58. 


West Germany 70,233; Japan 49,670; 
Belgium 38,985. 

West Germany 10,000; Japan 1,000. 

West Germany 11,621; East Germany 
10,575. 

Romania 131,664; Japan 88,549; 
Norway 49, 176. 
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Table 3.—Thailand: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Fertilizer materials —Continued 


Fluorspar ------------------- 
Graphite, natural!!! 


Gypsum, anhydrite, plasters 


Pigments, mineral, including processed 
iron oxides ____________-___- 


Precious and semiprecious stones, except 
diamonds: 


Natural: 
Precious thousand carats_ _ 
Semiprecious .. .. kilograms_ _ 
Manufactured... do- 
Salt ͥͥ . = es 


Sodium and potassium compounds, n. e.s 


Stone, sand and gravel: 
Dimension stone: 
Crude: 
Calcareous (marble/ 


Worked: 
Calcareous (marble) _ - — _ _ — 
Slate 
pd and flagstone 
Dolomite, chien rera 5 grade 
Gravel and c 
> deen and uartzite. - F 
nd, excluding metal-bearing.. _ _ - - 
Sulfur: 
Elemental: 
Other than collidal ________ — 
llódal --------------- 
Sulfur dioxide. . .. .. 
Sulfuric aciccq 
Talc and steatite |. .. 


Oxides and E a of strontium 
and barium - - ------------- 


MINERAL FUELS AND AND RELATED 


Asphalt and ion mud ee eee 
Carbon black 
Coal, all es, including briquets .. .. _ — 


Coke and semicoke._____________ 
Petroleum: 
Crude and partly refined: 
rude 
thousand 42-gallon barrels_ _ 
Partly refined do... 
Refinery products: 
Gasoline: 
Aviation do____ 
Motoer do- 


See foot notes at end of table. 


1978 


306 


152 
1,494 


294 
1,488 
200 
7,164 
119 
1,892 


158,795 
177,510 


274 
14,244 


1979 


1,832 


1,586 
1,519 


555 
1.324 
285 
7, 276 
131 
2.215 


197,382 
171.196 
4 


332 
35,861 


1.637 


United 
States 


Sources, 1979 
Other (principal) 


Jepan 974; Indonesia 399; Malaysia 


India 997; Ja 262; Finland 245. 
China, mainland 240, 


Japan 240; West Germany 170; 
, mainland 145. 
West 9 652; W 600. 
All from United King 
Ja 4,077; China, m mainland 2,150; 
nited Kingdo om 643. 
India 78; Japan 21. 


West Germany 1,318; papan 346; 
United Kingdom 21 


Australia 120,570; Brazil 33,875; 
Mozambique 11,186. 
Burma 164,231; Australia 3,996. 


Australia 125; United Kingdom 120. 
Japan 15,422; ‘Taiwan 8,323; Poland 
,119; United Kingdom 2,924 


Belgium 13. 


Mainly from China, mainland. 


Do. 
China, mainland 193; Italy 117. 


China, mainland 220, Japan 14. 
All from Taiwan. 


Hong Ko , 296; Japan 114. 
Norway 380 Belgium 230. 


SS apan Taiwan 

ingapore a aiwan 90. 

Japan 11; Australia 2. 

Japan 2, 006. 

China, mainland 8,204; Republic of 
Korea 6, 


China, mainland 420; West Germany 
300; Japan 46. 
All from Japan. 


Japan 1,526. 


Australia 11,167; Japan 1,132. 
Indonesia 12, 397: Vietnam 7,695. 
Japan 41 ,030; Burma 1 480. 


Saudi Arabia 25,267; Qatar 17,201; 
China, mainland 5 702. 
Saudi Arabia 1, 450. 


Taiwan 64: Iran 17. 
Singapore l; 1,019; Bahrain 105; Taiwan 
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Table 3.—Thailand: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
pd Suec Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
Kerosine 
thousand 42-gallon barrels_ . 65 80 -- Singapore 79. 
Jet fuel! do... 307 609 (1) Singapore 456; Bahrain 152. 
Distillate fuel oil do. ___ 14,730 10,108 c: Singapore 6,488; China, mainland 
Lubricants -------—- do 866 1.028 74 Singa ore 644; Australia 175; 
etherlands 47. 
oT fied petrol 
uefied petroleum gas 
: occ 418 550 ae Singapore 499; Indonesia 35. 
Mineral jelly and wax l 
do... 82 98 4 China, mainland 44; Indonesia 26; 
Japan 10. 
Nonlubricating oils, n.e.s. 
8 166 151 3 Singapore 102; Australia 35. 
Bitumen and other residues 
do... 14 16 (1) Singapore 13. 
Bituminous mixtures, n. e. s. 
ecd 2 6 1 United Kingdom 2; Malaysia 2. 
Pitch, pitch coke, petroleum 
COKG oce do_ _ _ 39 68 32 Burma 22; Taiwan 12. 
Total do- 18,469 14.027 
Mineral tar and other coal-, petroleum-, 
or gas- derived crude ehemicals 1.272 20,630 18,972 Japan 878. 
"Revised. NA Not available. 
1Less than 1/2 unit. 
COMMODITY REVIEW 


METALS 


Iron and Steel.—Plans for a natural-gas 
fueled direct-reduction plant and electric 
furnace steel mill were being discussed 
during the year but no firm decisions were 
made. Projected location of the plant would 
be on the Gulf of Thailand near Rayong. 
Thailand has small, rather low-grade iron 
ore deposits and unless future exploration 
confirms more suitable iron ore, the pro- 
posed plant would have to use a blend of 
imported and domestic ores. Thai scrap 
supplies were expensive and unreliable. The 
direct-reduction plant would insure depend- 
able supplies of sponge iron that could be 
substituted for scrap in the electric arc 
furnaces. 

Thailand’s raw steel capacity was about 
570,000 tons per year in 1980. Most produc- 
tion comes from scrap-based electric fur- 
nace steelmakers, utilizing their own roll- 
ing mills. The Siam Iron and Steel Co., Ltd., 
has a 100,000-ton-per-year blast furnace 
that uses local raw materials. Current roll- 
ing capacity was about 1 million tons per 
year. Reinforcing bars were in short supply 
because of increased building activity, and 
much of the industry's demand for 


rebar and other semifinished steel was met 
by imports or rolled from imported billets. 
Expansion of domestic rebar production 
was underway by several of the rolling 
mills. Capacity of the Siam Iron and Steel 
Co., Ltd., plant in Saraburi Province, was 
being increased by 120,000 tons per year 
with completion scheduled for late 1981. 
Bangkok Steel Industry Co., Ltd., in Samut 
Prakan Province, Bangkok Iron and Steel 
Co., Ltd., and Bangkok Iron and Steel 
Works, Ltd., planned to raise their capaci- 
ties by 110,000 tons per year, 60,000 tons per 
year, and 50,000 tons per year, respectively. 
Tantalum and Columbium.—For several 
years Thailand has been the world’s largest 
supplier of tantalum, mainly in the form of 
exported tin smelter slags. In 1979-80, 
Thailand supplied more than one-third of 
the market economy countries’ output. 
Rather than continuing the export of 
slag, the second most valuable mineral 
export, the Thai Government decided to 
have the tantalum extracted within the 
country. As a result, the Thai BOI reported- 
ly awarded the recently formed Thailand 
Tantalum Industries Co. (TTIC) full promo- 
tional privileges for a proposed tantalum 
refinery project (TTIC is 90% Thai share- 
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holders, 10% S.A. Minerals Co., Malaysia). 
BOI ruled that TTIC should have sole rights 
to produce tantalum pentoxide in Thailand 
for a period of 8 years. Of critical impor- 
tance to the TTIC proposal was the addi- 
tional stipulation by BOI that there will be 
a ban on all tin slag exports to begin 1 year 
before TTIC’s planned start of operations. 
If the plant was built, the 100% Billiton 
Thailand Ltd.-owned Thaisarco tin smelter 
would apparently have to supply all of its 
slag to TTIC. Billiton had also submitted a 
proposal for a tantalum processing facility 
to BOI but this was reportedly rejected late 
in 1980. 

The TTIC project was to consist of a re- 
finery in Phuket to be built in two phases 
and completed in 1983. The first phase was 
a plant to produce 2,000 tons per year of 
ferrotantalum-columbium alloy. The second 
phase, at the same site, was to produce 300 
tons per year each of tantalum pentoxide 
and columbium pentoxide. Hermann C. 
Starck Co. of the Federal Republic of Ger- 
many has agreed to furnish process technol- 
ogy for the plant in return for at least one- 
half of its total output. 

The new plant would also be able to 
process Thai tantalite and columbite con- 
centrates and the much lower grade Malay- 
sian tin smelter slags. In connection with 
the new project, the Thai Department of 
Mineral Resources has apparently drawn 
up new royalty regulations for the tantalum 
content of the tin slag produced at the 
Thaisarco smelter. If plans and construction 
proceed as scheduled, Thailand could be 
producing 40% of the world’s tantalum by 
yearend 1983 (which includes imported Ma- 
laysia slag).’ 

Tin.—As in past years, tin was by all 
measures Thailand’s most valuable mineral 
commodity and by far the largest employer, 
both directly and indirectly in the mineral 
sector. In 1979, more than 80% of the 
earnings from mineral exports came from 
tin, and the tin industry contributed 94% of 
the Thai Government’s revenue from min- 
eral royalties.* 

Despite the increases in production over 
the last few years, the tin industry was 
facing some serious problems. 

Energy costs more than doubled in the 
last 2 years, increasing costs at all stages of 
the mining and refining cycle. A drought at 
the end of 1979 and continuing into early 
1980, cut into the water supply needed for 
onshore dredging and gravel pump mining 
operations. 

At the beginning of 1980, roughly one- 
half of Thailand’s tin was produced from 
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quasi-illegal operations. These consisted 
mainly of small suction-dredge boats poach- 
ing in areas reserved for the OMO. Realiz- 
ing the potential loss of revenue if this tin 
did not enter legal channels, the Govern- 
ment authorized various agents to buy tin 
from illegal operations and then to pay 
royalties when it is resold to the Thaisarco 
smelter. Attempts to stop or control the 
illegal suction boats have met with little 
success and have resulted in a great deal of 
political sensitivity. 

At the current production rate, the small 
suction boats will have degraded or depleted 
most of the deposits in water up to 20 
meters deep by the end of 1983. Conversely, 
the large dredges will also have worked a 
great deal of the better grade shallower 
areas. If new shallow water deposits are not 
found, it appears that the small boats could 
be out of business in a few years and Thai 
tin production would drop substantially. 

Another problem was security in some of 
the most promising areas for new tin exploi- 
tation. These were the highlands in Nakkon 
Si Thammarat (08°N, 100°E) and Surat 
(Thani, 09°N, 99°E) Provinces where insur- 
gents were powerful enough to deny effec- 
tive control of mining operations to the 
Government. 

Smuggling had been a serious problem in 
recent years. Since the Government began 
buying the illicit tin concentrate, and the 
Malaysia Government banned purchase of 
smuggled concentrate, the problem has di- 
minished to a tolerable level. Thai industry 
experts believed that no more than 2,500 
tons were smuggled out of the country in 
1979. 

Delivery of OMO’s new $18 million buck- 
et ladder dredge was delayed in early 1980 
by construction problems. OMO finally took 
delivery late in the summer. The 330,000- 
cubic-meter-per-month capacity dredge was 
then leased to Aokham Thai Co., Ltd., to 
dredge for 4 months in its concession area 
off Phuket. This furnished a shakedown 
period for the dredge and also a training 
period for OMO's mining staff to acquire 
experience in its operation. After this 
break-in period, the dredge was to be re- 
turned to the OMO concession area at Baan 
Bor Daan off Phangnga Province. 

Southern Kinta Consolidated Ltd. ceased 
tin dredging at its Takuapa concession in 
southern Thailand because of losses in- 
curred during its offshore operation. The 
losses were attributed to a depletion of the 
reserves in its concession area by illegal 
suction boat operations. The company decid- 
ed to limit its loss and was moving the 
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dredge to Phuket Bay where it will be kept 
under maintenance. Proposals to modify 
the dredge to increase throughput and en- 
able it to mine thicker alluvium were being 
considered.? 

The Thai Natural Resources Department 
extended the concession of Tongkah Harbor 
Tin Co. for 25 years. The concession was 
renewed after Tongkah Harbor changed its 
equity structure to conform to new Govern- 
ment regulations. The concession area cov- 
ers 7,000 acres in the southern Provinces of 
Phuket and Phangnga. 

Plans for a new offshore dredging oper- 
ation in southern Thailand were being de- 
layed by land-use conflicts. The deposit, 
with 20,000 tons of tin metal content, was 
located in Patong Bay and was the last 
known major shallow water deposit that 
has not been worked previously by either 
dredge or small suction boats. Sethasap 
Mining Co., Ltd. (formerly Sethasap Karn 
Rae Co., Ltd.), the concession holder, plan- 
ned to work the deposit with a large bucket 
ladder dredge but individuals and groups 
supporting tourism and environmental con- 
cerns claim the work would despoil the 
beauty of the area. The deposit could make 
a significant contribution to Thailand's tin 
production at a time when output from 
other offshore areas was expected to begin 
declining. 

Aokham Tin was to form a new company 
to explore and evaluate tin-bearing reserves 
several miles off the Takuapa coast in 
southern Thailand. The company will have 
Thai and Malaysian participation in accord- 
ance with new Thai regulations. A previous 
seismic survey and scout borings indi- 
cated promising reserves at depths below 
the normal limits of dredging. 

Several small new onshore operations or 
expansions were applied for or granted by 
BOI during the year. Siam Mineral Prod- 
ucts Co., Ltd., applied for promotional privi- 
leges to mine tin and process up to 400 tons 
of concentrate per year at Tambol Suan 
Phueng in Ratchaburi Province. Sierra 
Mining Co., Ltd., had a dry mining system 
and a jig table ore recovery plant under 
construction at its property in southern 
Thailand. The expansion would provide da- 
ta for development of the main ore body, 
which could be mined at a rate of over 300 
tons per year of concentrate. Thai Watana 
Mining Co., Ltd., applied for permission to 
produce 2,000 tons per year of concentrate 
at Thai Muang (8°30 N, 98°15’E), Phangnga 
Province. In April 1980, Chinteik Brothers 
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Co., Ltd., began operating a mine and a 240- 
ton-per-year ore dressing plant at Thai 
Muang in Phangnga Province. This oper- 
ation reportedly would also produce byprod- 
uct tantalite concentrate. A foreign investor 
and a local Thai company formed Interna- 
tional Tantilite Co., Ltd., to develop and 
expand a local operation. Capacity was to be 
1,500 tons per year of tin concentrate and 50 
to 70 tons per year of tantalite concentrate. 

The Thai Pioneer Enterprise Co.’s smelt- 
er at Pathum Thani was ready for commis- 
sioning at yearend 1980. The new facility, 
Thailand’s second tin smelter, will have a 
startup capacity of 3,600 tons per year and 
refine concentrates from northern and cen- 
tral Thailand. 

The Thai Present Co. smelter was erro- 
neously reported in the press to be under 
construction at Nakhon Pathom in 1979. 
Construction actually never began at the 
site and plans were changed for both capaci- 
ty and location during 1980. The company 
now reportedly has plans for a 10,000-ton- 
per-year operation at Phuket with comple- 
tion scheduled for 1983. 

Tungsten.—The Government has approv- 
ed a proposal by Siam Tungsten Interna- 
tional Corp., Ltd., to build the country’s first 
ammonium paratungstate plant. The 3,000- 
ton-per-year plant would be located at Ay- 
utthaya near Bangkok and cost over $11 
million. The company was owned 60% by 
local Thai shareholders and 40% by un- 
named European and U.S. interests. The 
Thai Government has been advocating 
more domestic processing and refining of 
crude minerals wherever feasible to realize 
a higher value for its nonrenewable natural 
resources. Export of the ammonium para- 
tungstate would bring a much higher price 
than the crude tungsten concentrate. 

Wolframite production continued a de- 
cline started in 1979, while scheelite produc- 
tion showed a small increase for the third 
consecutive year. The wolframite decline 
was attributed to the gradual depletion of 
the high-grade sections of the Khao Soon 
Mine, which had supplied up to 75% of 
Thailand’s wolframite output during the 
last few years. 

Zinc.—The proposed 60,000-ton-per-year 
Mae Sot zinc refinery project in Tak Prov- 
ince had another year of trouble in 1980. 
Early in the year there was a problem of 
financing the $120 million to $150 million 
project as the question of its economic 
viability was studied once again. Moreover, 
a question of the availability and price of 
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electricity in the remote area of the mine 
and plant was brought up. This critical 
power problem was apparently worked out 
later in the year. Just as events began to 


look promising for the start of construction, 


press reports stated that the prime contrac- 
tor and 30% owner of Thai Zinc Co., Ltd., 
Whashin Industrial Co. of South Korea, was 
having financial troubles at home and 
might withdraw from the project. Early in 
November, Whashin Co. informed the Thai 
Government that it was indeed withdraw- 
ing from the project. As a result, on Decem- 
ber 5, 1980, the Thai zinc consortium missed 
the Government’s fifth and final deadline 
for arranging financing and starting con- 
struction on the project. Thai Zinc Co. 
thereby forfeited its mining leases and au- 
thorization to construct the attendant refin- 
ery. 

The Government wants the refinery built 
and reportedly was considering putting up 
the leases and construction permit for com- 
petitive bidding. If so, the Thai Zinc Co. 
shareholders, less Whashin Co., could bid. It 
was rumored, however, that the old Thai 
Zinc Co. participants would form a new 
syndicate with Vielle-Montagne S.A. of Bel- 
gium heading up the new company. 


NONMETALS 


Cement.—The cement industry continued 
to produce at its maximum sustainable 
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production for the third straight year. Pro- 
duction was not sufficient to meet demand, 
which continued to increase steadily despite 
efforts to cut consumption. To meet de- 
mand, $58 million worth of cement was 
imported in the first 9 months of 1980. 
South Korea supplied more than 55% of the 
total, followed by Japan, Indonesia, and 
Malaysia. 

The Thai BOI announced it would accept 
applications for new or expanded cement 
plants in late 1977. At least 10 companies 
submitted applications and by mid-1978, 5 
applications were granted promotional priv- 
ileges. Work started on some of the projects 
during 1978-79, but some were postponed or 
dropped for various reasons and some new 
proposals were tentatively approved. 

In March 1980, the first of the new facil- 
ities was completed by the Siam Cement Co. 
at its Thung Song plant in Nakhon Si 
Thammarat Province; capacity of the new 
section was 410,000 tons per year. A 1.6- 
million-ton-per-year expansion of Siam Ce- 
ment Co.’s Tha Luang plant was nearing 
completion. Also underway, was a 1.5- 
million-ton-per-year expansion of the Siam 
City Cement Co. plant in Saraburi, schedul- 
ed for completion in 1981. 

Current and planned capacity of the ce- 
ment industry in Thailand is as follows in 
metric tons: | 


1979 1980 1981 1982 1983 
Siam Cement Co 3,730,000 4,140,000 5,180,000 5,780,000 5,180,000 
Siam City Cement C0o0o0o 660,000 660,000 2,160,000 2,160,000 2,160,000 
Jalaprathan Cement Co ᷑:oooOok‚k. 907,500 907,500 907,500 907,500 2,587,500 
Thanabhumi Cement C0o0o0o e E RM s 1,249,000 
r ³¹¹¹¹wůä stem 5,297,500 5,707,500 8,847,500 8,847,500 11,776,500 


Completion of this ambitious construction 
program would alleviate the current short- 


e. 

Fluorite.—Fluorite was one of Thailand's 
more important mineral industries employ- 
ing over 3,400 persons in 52 active mines in 
mid-1980. Mining activity increased during 
the first half of 1980 as did production. 
Output of low-grade ore, in particular, 
showed a substantial increase. This ore was 
generally beneficiated into an acid-grade 
fluorite and exported. Japan was Thailand's 
best customer for the acid-grade material, 
taking over 78% of the 1979 production. 

BOI was considering the possibility of 
establishing downstream fluorite-based in- 
dustries in Thailand. Development of these 
industries would increase overall value of 


domestic fluorite output, create new job 
opportunities, and considerably increase 
foreign exchange earnings. 

Salt and Potash.—Discussions continued 
about the planned soda ash factory which 
was to be Thailand’s Association of South- 
east Asian Nations (ASEAN) development 
project. Soda ash was a major Thai import, 
and development of the soda ash industry 
and its related chemical plants would be 
beneficial to the Thai economy by reducing 
the balance of trade deficit and employing a 
considerable work force. 

An agreement was reached during 1980 
on the equity ratio between Thailand and 
the other ASEAN countries involved in the 
development of the mines and industrial 
facilities. Under the final agreement, Thai- 
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land will hold 60% of the equity, Malaysia, 
Indonesia, and the Philippines will hold 
13% each, and Singapore, which had doubts 
about the projects commercial viability, will 
hold 1%. Thailand set up the Rock Salt and 
Soda Ash Holding Co., Ltd., to manage its 
interests. The Thai ownership was 34% by 
the Government and 66% by 10 private 
Thai companies who are soda ash consum- 
ers. 

Plans call for a rock salt mine to be 
opened at Bamnet Narong (15˙30˙ N, 
101°42’E) in Chaiyaphum Province, with the 
limestone mine to be located in Saraburi 
Province. Reserves at the mine sites were 
good for many decades of production. The 
final site for the soda ash plant was to be 
either Sattahip, Laem Chabang, or Rayong, 
all of which are on the coast and along the 
alinement of the natural gas pipeline. 

The Department of Mineral Resources 
has reportedly rejected a proposal from 
Amax Exploration, Inc., for exploring and 
developing a promising potash deposit at 
Wanon Niwat (17°40’N, 103˙45 E) in Sakon 
Nakhon Province. The Government was 
asking for one bid for the exploration work 
and a separate bid for the development 
work, with the exploration company having 
no priority claim to the later work. Amax 
would like developmental rights before 
making a large investment in a detailed 
exploration of the deposit. Amax remained 
interested despite the impasse, and the Thai 
Government will continue negotiating with 
the company, which remained the sole ap- 
plicant for the potash concession." 

The Thai potash occurrence was the only 
large high-grade deposit known in the 
Southeast Asia area, but its development 
will require a great deal of capital invest- 
ment because of the remoteness of the 
deposit. 


MINERAL FUELS 


Lignite.—With respect to the world’s rap- 
idly rising energy costs, Thailand’s once 
economically marginal lignite deposits have 
taken on considerable new importance. 
Most of the Thai lignite production was 
used for electric power generation at the 
mine sites. The Thai Government has 
embarked on an extremely ambitious ex- 
pansion program of the Mae Moh (18°16’N, 
99°43’E) lignite mining and power genera- 
tion complex. Currently two units of 75 
megawatts each were operating in 1980. A 
third 75-megawatt unit was due online in 
early 1981, and a fourth unit of similar size 
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was due online by the end of 1981. Two 150- 
megawatt units were scheduled for mid- 
1980 operation and three 300-megawatt 
units are scheduled to be built by 1987. The 
Electricity Generating Authority of Thai- 
land (EGAT) has been studying the possibil- 
ity of using a fluidized bed combustion 
technology for units 6 through 9. A mining 
expansion program was planned to keep the 
mine’s production capacity in line with 
future increase in demand. 

A detailed evaluation of the lignite re- 
serves in the Mae Moh Basin was being 
undertaken by an Australian engineering 
team. A high-resolution seismic survey will 
delineate the basin structure and seam 
thickness. A large number of noncored 
holes will be drilled and wireline logged to 
determine lignite occurrence and quality. 

EGAT has not ignored the search for 
additional lignite reserves. A new deposit 
was discovered in the Mae Ramat district 
(17*10'N, 98*30'E) of Tak Province, while 
drilling for oil shale. EGAT has applied for 
a $1.5 million loan to finance a detailed 
survey of this deposit which was believed to 
be several times the size of the Mae Moh 
deposit. 

Drilling confirmed two small coal depos- 
its in Lampang Province. The coal had the 
same heat value as the Mae Moh lignite and 
total reserves were estimated at 58 million 
tons. 

Natural Gas and Petroleum.—During 
1980, a 425-kilometer-long natural gas pipe- 
line was being laid in the Gulf of Thailand 
from the Union Oil Co.'s gas discovery to 
emerge onshore near Rayong. Concurrent- 
ly, a 160-kilometer-long onshore segment 
was being laid from Rayong to the Bangkok 
metropolitan area. The 86-centimeter pipe- 
line was currently the longest submarine 
pipeline under construction in the world 
and would cost over $500 million when 
completed. The line, and supporting off- 
shore and onshore facilities, were scheduled 
for completion in late 1981. The line is 
projected to begin operating at a rate of 250 
million cubic feet per day, with all of the 
initial output going to the generation of 
electric power. The pipeline was designed 
for a 500-million-cubic-foot-per-day capaci- 
ty. This will be reached when a planned 110- 
kilometer extension is completed to the 
Texas-Pacific Co.’s gasfield southeast of 
Union Oil Co.'s present development. 

This energy development project was de- 
signed to reduce Thailand's dependence on 
foreign oil imports and lower the balance of 
trade deficit. In 1980, Thailand spent nearly 
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$3 billion for crude oil and refined product 
imports, exceeding the trade deficit for the 
year. 

As more development drilling was done in 
the Gulf of Thailand, total gas reserves 
increased to over 9 trillion cubic feet. In 
addition to its primary use in electric power 
generation, the increased reserve situation 
would allow development of natural re- 
sources, which are high energy consumers. 

In particular, the gas could be used to fuel 
the proposed soda ash and sponge iron 
plants or any of several petrochemical pro- 
jects. At yearend 1980, there was still no 
price agreement with the Government for 
the development of the discoveries in the 
Texas-Pacific Co. concession area or for 
Union Oil Co.'s Block 10 discovery. 

According to Petroleum Authority of 
Thailand (PAT), plans were going ahead for 
the expansion of the Thai Oil Refining Co. 
(TORO) refinery from 65,000 to 165,000 bar- 
rels per day despite political pressure to 
revise the agreement. By the terms of the 
agreement, PAT and the Crown Property 
Bureau will own 49% and 2%, respectively, 
while TORC and Royal Dutch/Shell Corp. 
would own the remaining 49%. The expan- 
sion would cost around $580 million. If 
there were no delays, a contractor would be 
chosen in 1981. There was no progress in 
1980 concerning the often discussed plans to 
expand the capacity of the ESSO and Sum- 
mit Industrial Corp. Ltd., oil refineries. 
Prospects for the construction of a new 
fourth refinery were also uncertain at year- 
end 1980. Although all parties agreed that 
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new refining capacity was urgently needed, 
the subject was politically sensitive. Owner- 
ship, financing, and distribution of profits 
were the points of contention rather than 
technical or engineering problems. 

The country's three large refineries op- 
erated entirely on imported crude oil, most- 
ly from the Persian Gulf countries. In 1979, 
Saudi Arabia, Qatar, the United Arab Emir- 
ates, and Kuwait together supplied 82% of 
Thailand's crude requirements. Thai crude 
oil import volume fell 3.6% in 1980, while 
the value rose 66%. The Persian Gulf coun- 
tries still supplied 81% of the total. 

The import situation will change some- 
what when the natural gas begins flowing 
in 1981. The main change will be a drop in 
demand for heavy fuel oil as the thermal 
powerplants switch over to natural gas. In 
addition, several thousand barrels per day 
of light-end gas condensates will also be 
available as a natural gas byproduct. 
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The Mineral Industry of 
Tunisia 


By E. Shekarchi! 


While petroleum and phosphate rock ex- 
ports earned $560 and $61 million in foreign 
exchange, respectively, for Tunisia in 1980, 
. activities in other areas such as iron ore 
shipments, steel output, lead, zinc, and 
cement production were not insignificant. 
Cement production continued to be a na- 
tional priority as Tunisia strived to become 
self-sufficient in this area. Toward this end, 
. the Government allocated $75 million, half 

of which went to the Jebel Oust cement 
project. During 1980, cement production 
reached a new high of 1.4 million tons, 
necessitating imports of cement from Spain, 
the U.S.S.R., and Turkey. 

Total production of phosphate rock in 
1980 reached 4.2 million tons, an improve- 
ment over 1979 production but still well 
below the goals of the Fifth Development 
Plan (1977-81) Failure to reach planned 
levels can be traced to a number of factors. 
First and foremost, the plan to double 
annual phosphate production from 3.5 to 7 
million tons in 5 years proved unrealistic. 
Rather than implement their expansion 
program in stages, the Tunisians tried to do 
everything at once, and the personnel and 
infrastructure were insufficient for the 
task. In 1980, the management of Cie des 
Phosphates de Gafsa (CPG) announced that 
it would soon transfer its headquarters from 
Tunis to Metlaoui, site of one of the largest 
phosphate mines, in order to communicate 
better with all the operating mines. One- 
third of all phosphate production was ex- 
ported and the remainder was used in the 
domestic chemical industries to produce 
phosphoric acid and its derivatives. Phos- 
phoric acid exports earned $80 million dur- 
ing 1980. 


The Tunisian economy continued its vig- 
orous growth of previous years with about a 
5% increase in 1980. This increase brought 
the per capita gross national product (GNP) 
to about $1,120, which was an achievement, 
for a developing country. However, one of 
the most important problems facing the 
Tunisian economy, open and hidden unem- 
ployment, remained unchecked. In 1980, an 
estimated 250,000 people were unemployed. 
In addition, there was considerable hidden 
unemployment in the agricultural sector. 
The Government was aware of this serious 
situation and gave high priority to creating 
new jobs and educating and training work- 
ers to qualify for job openings in the future. 

In the latter part of 1979, after some 
construction tenders had been announced, 
the Government suspended further consid- 
eration of the Miskar offshore gas project. 
The main reason for the cancellation of the 
project was the lack of proven reserves. The 
proven reserves of the field were found, 
after the drilling of two additional confirm- 
ing wells, to be less than expected. As a 
result, Miskar offshore gasfield has been 
put in the bank to wait for the higher 
internal rate of return that future energy 
price rises will bring. The gasfield will also 
serve as a useful hedge against the failure 
to find new commercial petroleum fields. 

The proposed expansion of the Bizerte 


refinery capacity from 1.5 million tons to 4 


million tons per year, another major 5-year 
plan (1977-81) energy sector project, was 
delayed but will probably be started late in 
1981. During 1980, a consulting engineer 
was selected, and construction tenders were 
to be issued in the late 1980's. 
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PRODUCTION AND TRADE 


Continuation of the improvement in Tu- 
nisia’s balance of payments in 1980 depend- 
ed in large measure on exogenous factors, 
such as the price of petroleum and the price 
of phosphate rock and new chemical fertiliz- 
er exports from Gabes facilities on the 
international market. By the end of the 


year, the overall trade balance was reported 
at $1.1 billion, with a surplus in the service 
account of about $500 million. Production of 
minerals as well as exports and imports of 
mineral and some semimanufactured- 
related materials are presented in tables 1, 
2, and 3. 


Table 1.—Tunisia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980P 
METALS 
Iron and steel: 
Iron ore and concentrate, gross weight 
thousand tons. _ 495 844 839 394 889 
. Metal: 
ien do- 103 132 134 150 151 
Steel, crude __________.__ - do- 103 156 159 176 178 
Mine output, metal content _____.______- 10,364 10,249 8,009 10,021 8,310 
Metal: 
ur uU 19,702 19,200 16,074 16,163 19,195 
Secondary 700 500 500 600 
TONG ona ee ete eae 20,402 19,700 16,574 16,763 19,795 
Silver metal, primary thousand troy ounces. — 257 236 281 231 
Zinc, mine output, metal content 7,345 7,081 7,392 8,706 7,519 
NONMETALS : 

Md c zie nee mcn d Sur 23,400 16,049 16,358 16,358 26,949 
Cement, hydraulic thousand ton. 478 572 882 1 383 1,780 
Clays, construction 8 195 200 210 220 210 
Fluorspar, chemical and metallurgical grade ,900 28,857 33,258 33,808 89,451 
7: ˙ 1 Ro ee 38,800 *40,000 *40,000 r *60,000 915,000 
Lime, hydraulic |... ....- thousand tona. . 318 338 421 430 529 
Phosphate rock, gross weighgnt do... - 8,301 8,615 8,712 4,154 4,502 
Salt, marine ------------------ do... 405 425 400 431 

MINERAL FUELS AND RELATED MATERIALS 
Manufactured million cubic feet 700 NA NA NA NA 
Natural: 
%%% eis do- 15,891 25,815 24,488 *27,600 €28,000 
MarketdcWͥͥ⁸h do— 7,554 9,923 ; 10,824 *11,600 
Petroleum: 
e eue thousand 42-gallon barrels. _ 28,600 34,615 36,500 38,113 €38,700 
Refinery products 
Gasoline do... 1,104 1,199 1,270 *1,200 *1,200 
Keros ne do... 833 791 1,267 €1,200 €1,770 
Distillate fuel oi] |... do... 2,415 2,536 2,365 €2,300 €2,400 
Residual fuel oil |... do- 8,241 3,383 3,341 *3,300 *3,400 
Gr do... 649 957 399 4600 4600 
Refinery fuel and losses do 790 156 710 *400 *500 
!! ee do- 9,032 9,022 9,352 *9,000 *9,870 
*Estimated. Preliminary. "Revised. NA Not available. 
Table includes data available through June 24, 1981. 


An addition to the commodities listed, a variety of crude construction materials (common cla 
stone) is produced, but output is not reported and available information is inadequate to m 


output levels. 
From domestic and imported ores. 


sand and gravel, and 
e reliable estimates of 
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Table 2.—Tunisia: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 ; 
? nites Other (principal) 
METALS 
Aluminum metal including alloys, all forms 206 119 (1) irs He many 49; Belgium-Luxembourg 
; y ov. 
Copper: 
Matte — (1) 221 -—- Mainly to Belgium-Luxembourg. 
Metal including alloys, all form 359 653 (1)  Belgium-Luxembourg 539; France 74; 
est Germany 40. 
Iron and steel: 
Ore and concentrate 24,981 za 
Metal including alloys: 
1171. EEE EAA 1,280 14 -- All to Italy. 
Pig i iron, ferroalloys, similar materials es 108 a All to U.S.S.R. 
Steel, primary forme 20,00 5,797 — All to Italy. 
Semimanufactures 3 894 11,672 1 Libya 11 093; Algeria 235. 
Lead metal including alloys, all forms 12,158 11, 675 -- _ Italy 8, 067; Greece 2,954; Egypt 500. 
Tin metal including alloys, iin and 
2; waste kilograms_ — TT 410 -- All to U.S. S. R. 
inc: 
Ore and concentrate 3,525 6, 421 _. Italy 4,624; France 1,797. 
Metal including alloys, all forms DNE (1) 11 Z USSR. 6; Algeria 3: Greece 1. 
Other: 
n and residue containing nonferrous 
OMNI RN 8 33 151 — All to Italy. 
Ash, waste, sweepings of precious metals 9 7 m All to France. 
Base metals including alloys, 
all forms, n. ess kilograms_ - SEN 742 -- All to U.S.S.R. 
Oxides, hydroxides, peroxides, n.e.s.. _ — _ — 3 Tl -- Algeria 75; France 2. 
NONMETALS 
Abrasives, natural! 10 an U.S.S.R. 9; West Germany 1. 
Asbestos - --—-----------—- kilograms. — —— 1,40 -- USSR. 860; Algeria 280. 
Barite and witherite______________- _ 1,109 200 — All to Algeria. 
„ eas mS 80 -- Mainly to Malta. 
Clays and clay products (including all refracto- 
ry brick): 
Crude. Succ carm mi 25 zx 
Products... ees 9,261 376 _. Egypt 236; Algeria 140. 
Fertilizer materials: 
Crude, phosphatic .. .. thousand tons... 1,669 1,598 _. France 456; Poland 241; Greece 213. 
Manufactured: 
Nitrogenous _ -- -------------— 10 (1) — All to Italy. 
Phosphaticcqaocqaca --- 458,256 543, 067 -- France 108, 726; Italy 86, 849; West Ger- 
many 47 260. 
Other including mixed 41,972 55,154 AU Italy 34, 604; France 15,450; Iceland 3,200. 
Ammonia ... LLL ee 11,557 450 SN All to Italy. 
Graphite, natura 8 12 _. All to France. 
Pigments, mineral, natural, rule T 75 _. All to Libya. 
Precious and semiprecious stones except 
diamond thousand carats. _ 430 680 All to Belgium-Luxembourg. 
Pyrite, weight. ucc eec m 80 — All to Ty ^n 
Salt and brine ______________-__-~_ 382,618 352,050 56,273 Italy e 6; Bulgaria 49,800; Yugoslavia 
Stone, sand and gravel: 
Stone: 
Dimension, crude and partly worked 28 20 _. All to West Germany. 
Limestone except dimension 3,130 du xe All to United Kingdom. 
Gravel and crushed rock 1 — All to Spain 
Sand excluding metal- bearing 10 2 — Spain 1: Italy 1. 
Sulfuric acid including ol eum 10,151 7.699 -- Libya 3, 173; Greece 3,150; Algeria 1,376. 
MINERAL FUELS AND RELATED 
MATERIALS 
Gas, hydrocarbon, natura!!! (2) 301 — All to Italy. 
Petroleum: 
Crude ... thousand 42-gallon barrels. . 33,769 42,164 38, 253 Greece 12,750; Italy 6,709; France 5, 203. 
Refinery products: 
Gasoline do- 1 1 (1) Mainly to France. 
Keros ine do— 407 853 -—- Greece 68; France 30. 
Distillate fuel oil . do... - 85 139 2 Greece 68; Ni» 14; Singapore 10. 
Residual fuel oil. _—_~ do— 143 234 1 Greece 141; Liberia 23; Singapore 19. 
Lubricants... .....-- do— 1 (1) :() Mainly to Liby a. 
Ghee do— 537 698 _. Italy 294; N Selene 140; United King - 
dom 140. 
g eee 2 ee do— 1.174 1.925 


!Less than 1/2 unit. 
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Table 3.—Tunisia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum metal including alloys: 
Unwroug 


Arsenic oxides, hydroxides, acids 
Chromium oxides and hydroxides_ - - — -- — — 


SRPA 
pper sulfate 
Metal including alloys, all forms 


Gold metal, unwrought or partly wrought 
troy ounces. _ 
TD and steel metal: 


Sponge iron, powder, shot 
Steel, primary forms 
Semimanufactures. s 


Lead: 
Ore and concentrate 
Oxides 


— aw aw —— —— — — —— — —— 


Metal including alloys, all forms 
Magnesium metal including alloys, all forms 
Mercury 6- pound flasks_ _ 


5, all forms 


Molybdenum metal including allo 


ilograms_ 

Nickel metal including alloys, all forms 

Platinum-group and silver metals including 
alloys, unwrought or partly wroug 


Platinum-group ------- troy ounces. _ 
Sieer,r,rẽ do. ___ 
Tin: 


Oxides kil 
Metal including alloys, all forms 
Titanium oxides ----------------—-- 


Tungsten metal including alloys, all forms 
kilograms_ _ 
Zaun and thorium compounds _do_ _ _ _ 
inc: 


Oxides and peroxides ____________~— 
Metal including alloys, all forme 
Other: 


Ores and concentrates, n.e.8s --------- 
Oxides, hydroxides, peroxides, n.e.s_ _ — — — 
Ferrocerium and phoric alloys _ _ — _ — 
Radioactive métal isotopes, n.e.s 

Metals including alloys, all forms, n.e.s .... 


NONMETALS 


Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, etc.. - 
Grinding and polishing wheels and stones_ 
tos 


en 5 T Y 

rude natural borates_ _ _ _ _ ilograms_ _ 
Oxide, acid, refined borates, perborates .. . 

Cement 


Chalks ———  —— 


Products: 
Refractory (including nonclay brick) 


N onrefractory 
Diatomite and other infusorial earth ___ _ _ _ 
Feldspar and fluorppa! ! 


See footnotes at end of table. 


1978 


21 
2,715 


94 
480 
1,749 
1,568 


38 

211 
676,439 
469 
15,034 


8,238 
8,302 


1979 


2,519 


United 
States 


Sources, 1979 
Other (principal) 


All from Canada. 
France 796; Ital ye ; Belgium- 
Luxembourg 


West Germany 35; United Kingdom 5. 
"ee Germany 13; Belgium- Luxembourg 


Yugoslavia 90; France 16; Italy 10. 
France 2,054; ; Italy 487; Belgium- 
Luxembo urg 


Switzerland 20,255; France 1,511. 


NA. 
W 1,197; Portugal 470; France 


France 465; Italy 89; S 

West German 248: "a 

Italy 117,162; France 101, 
many 20,921 


Morocco 7,262; ria 1,015. 


France 74; Spain ; West Germany 20. 
Belgium-Luxembourg 13; France 11. 


Algeria 116; Spain 30; United Kingdom 


1433 
; West Ger- 


Austria 124; Sweden 66; West Germany 3. 
France 48; Italy 13. 


All from France. 
ion 5 6,719; France 4,887; Italy 


France 200; Italy 35. 

Indonesia 44; Malaysia 16; France 9. 

West Germany 132; Italy 116; Belgium- 
Luxembourg 65. 


France 204; United Kingdom 28. 
France 872; West Germany 23. 


France 94; Belgium-Luxembourg 30. 
spem 465; France 345; West Germany 


Italy 100; United Kingdom 10. 

France 48; West Germany 12. 

France 2; West Germany 1. 

Mainly from France. 
Belgium-Luxembourg 20; Spain 17; Uni- 


ted Kingdom 


France 91; Italy 68. 
Italy 355; France 42; Austria 11. 
ry aa 1,889; U.S. S.R. 973; Mozambique 


Taiyi, 517; Portugal 279; United Kingdom 


All from France. 

France 327; Ital 2 this 

CY 342, rkey 102,941; Yugoslavia 
France 494; West Germany 15. 


dri oe United Kingdom 5,150; Spain 


uc Germany 1,443; France 915; Italy 
un ; Italy 2,936; France 984. 
Italy 1,718; France 1, 431. 
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Table 3.—Tunisia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Fertilizer materials: 
Crude, phosphatic . - ------------ 
Manufactured: 
Nitrogenouns 


Ammon ia 


Graphite, natural 
1 and plasterrerr s 


lagn 
Pim alforms cocos 8 
Precious and semiprecious stones except 
diamond thousand carats_ .. 
Salt and brines - - - - -------------—- 
Sodium and potassium compounds, n.e.s.: 


Caustic soda 
Caustic potash and sodic and potassic per- 


— a am emo qe amo asa GED — — — —— ee ee eee 


;. y ⁊ĩ a 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
Wall!!! ĩð⁊ĩ 
Dolomite, chiefly refractory grade 
and quartzite 
ravel and crushed rock 
Sand excluding metal- bearing 
Sulfur: 
Elemental, all forms 


Sulfuric acid including ol eum 


OE steatite, soapstone, pyrophyllite 
er: 
Oxides and hydroxides of magnesium, 
strontium, 
Meerschaum and amber kilograms _ 
ae ash, and similar waste, not metal- 
Building ius maraiko asphalt, asbestos- and 
fiber-cement, unfired nonmetals, n.e.s_ .. 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black 
Coal, all grades, including briquets _ _ _ - - _ _ 


Coke and semicoke. „ 
Hydrogen and other rare gases 
Petroleum: 


Crude and partly refined 
thousand 42-gallon barrels. . 


asoline -——-—--------—- do... 

Keros ine do____ 

Distillate fuel oi!!! do____ 

Residual fuel oil. _______—_ do____ 

Lubricants J do... 

Others 

Mineral jelly and wax do- 

Bitumen do... 
Bituminous mixtures, nes 

02. —— 

Liquefied petroleum gas ~do. — — — 

77 ce do- 


rr ters 
Mineral tar and other coal-, petroleum-, or 
gas-derived crude chemicals. 


NA Not available. 
1Less than 1/2 unit. 


1978 


160 
n 


1979 


36 


18,082 
14 


11.933 
338 
207 
555 

15,780 
485 

581,665 
888 
1,676 
16 

100 

2 

395 


United 
States 


() 


12 


Sources, 1979 
Other (principal) 


Mainly from Belgium-Luxembourg. 


Poland 40,057; Netherlands 28,803; Bulga- 
ria 14,955. 

All from France. 

Spain 7,677; Italy 4,550. 
est Germany 3; France 2. 

France 307; Belgium-Luxembourg 88; Ne- 
therlands 38. 

All from France. 

France 214; Italy 1. 

All from France. 

All from Greece. 

United Kingdom 20. 


West Germany 150; France 19. 
Belgium-Luxembourg 570; West Germany 
France 25; Netherlands 6; West Germany 


France 15,706; Spain 1,100; Italy 864. 
France 9; West Germany 5. 


Main aly from Italy. 
Belg 183; France 24. 
um-Lanemboury 515; Italy 38. 
aly 15 ,129; France 51. 
Net erlands 450; West Germany 17. 
Canada 188,981; France 178,039; Poland 
122,297. 
France ae „ 175; Belgium- 


Luxem cn Aes 
France 1,080; taly 476; Spain 82. 


Mainly from Netherlands. 
All from Italy. 

All from France. 

Mainly from France. 


Hungary 491. 

Italy 244; France 56; West Germany 15. 
France 10,571; U.S.S. R. 8, 8,572, Morocco 
west Germany 110,506; a ” 793. 
West Germany 18; France 


18 Arabia 6,972; Iraq 3, 650; Algeria 


France 5: Spain 3; Romania 2. 
Mainly from Italy. 


Italy 14: Hungary 3; France 2. 
yd 757; Algeria 120; Libya 83. 


France 26. 
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COMMODITY REVIEW 


METALS 


Iron and Steel.—Since Douaria and Tam- 
era Mines were exhausted, all production of 
iron ore was from the Djebel Djerissa Mine 
located approximately 40 miles west of Bi- 
zerte. The ore, with a 5296 iron content, was 
consumed in domestic industry. Tunisia 
operated a small but fully integrated steel 
mill, El Fouladh, at Menzel Bourgba, near 
Bizerte. Total capacity of the mill was 
reported to be about 180,000 tons. Down- 
stream products of the El Fouladh consist- 
ing of bars and rods of various diameters, 
were down to one-half millimeter in diame- 
ter, and a limited range of steel structures 
were primarily consumed locally. 

The expansion plans for El Fouladh by 
adding two electric furnaces, which have 
been under discussion for years, remained 
undecided. Whether or not this project is 
ever implemented, Tunisia soon will have to 
turn to the international market to meet its 
iron ore demand. The iron ore reserves 
estimated in 1980 ranged from 2 to 4 million 
tons, and all efforts of exploration to find 
new ore bodies had failed. 

Lead and Zinc.—Tunisia continued to 
mine lead and zinc in 1980, but owing to 
exhaustion of the mine and generally anti- 
quated equipment, mine production remain- 
ed about 15,000 tons for both metals. Explo- 
ration activities by the Société Tunisianne 
d'Expansion Minére, the only lead-zinc pro- 
ducer in the country, remained low key. An 
American firm, Golder Associates, was se- 
lected in 1980 to do a feasibility study for 
the upgrading of the Fedj Hassene lead-zinc 
mine, where a low grade of lead-zinc in 
substantial quantities has been reported in 
the past. Most of the lead production of 
Tunisia was consumed domestically, while a 
significant portion of zinc concentrates 
were shipped to European markets. 

Other Minerals.—Tunisia produced a lim- 
ited amount of silver as a byproduct from 
lead-zinc mining and mercury for cosmetic 
markets. A small amount of arsenic was 
produced from the Tabett ben Ksouri depos- 
it to satisfy domestic consumption. 


NONMETALS 


Cement. — Tunisia produced $1.4 million 
tons of cement in 1980, about one-half 
million tons short of domestic consumption. 
The Société Les Ciments Tunisians, a 
Government-organized company, continued 
to administer the building of a cement plant 


near Jebel Oust. This plant was expected to 
come into production in 1984. The plant 
would cost close to $200 million and have a 
capacity of 1 million tons. The asbestos 
cement products plant, with a capacity of 
26,000 meters of pipe per year, went into 
full operation in 1980. Most of the product 
was used domestically, primarily for irriga- 
tion and sanitation purposes. 

Fertilizer Materials.—Phosphate rock 
production by the State-owned CPG reached 
a new high of 4.2 million tons of concentrate 
in 1980. One-third of this was exported to 
European markets, and the remainder was 
processed in the domestic chemical indus- 
tries. Domestic chemical industries pro- 
duced phosphoric acid, triple superphos- 
phate, phosphate animal feed, and other 
phosphate derivatives, mostly for export. In 
1979, phosphoric acid exports earned $78 
million and total superphosphate fertilizer 
exports were worth $80 million. In sum, 
phosphate and phosphate derivatives repre- 
sented 11% of total merchandise export 
earnings, to rank third in importance be- 
hind crude oil and textiles. 

Eight major phosphate mines were opera- 
ting in 1980. All but one, the new Kef 
Echfaier Mine near Metlaoui, were under- 
ground. The five older mines at Metlaoui, 
Kaiaa Khasha, Moulares, Redeyef, and 
M'Dilla underwent various forms of mod- 
ernization, ranging from construction of 
new washeries to application of recent tech- 
nologies in ore extraction. The three new 
centers at M'Rata, Kef Echfaier, and Sehib 
were expected to provide at least half of 
Tunisia's total phosphate rock production 
within the next few years. 

As mentioned, two-thirds of Tunisian 
phosphate production was used domestical- 
ly to produce chemicals and fertilizers. The 
older plants were located in Sfax and Tunis, 
and the new centers of industry were lo- 
cated in Gabes, where several huge new 
plants—the largest of which were the In- 
dustries Chimiques Maghrebines (ICM) and 
Société Arabe des Engrais Phosphates et 
Azotes (SAEPA) complexes—began opera- 
tion in the late 1970's. 

ICM produced 250,000 tons per year of 
phosphoric acid, of which 190,000 were ex- 
ported and the rest was used to make 
100,000 tons of triple superphosphate and 
60,000 tons of phosphate animal feed per 
year, mostly for export. In 1979, Hitachi of 
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Japan won a contract to expand ICM's 
production base to produce an additional 
190,000 tons per year of phosphoric acid by 
1982. 

SAEPA, so titled because of a 40% equity 
share by the Abu Dhabi Development Fund, 
began production in late 1979. SAEPA pro- 
duced 330,000 tons per year of phosphoric 
acid, of which 270,000 tons were exported 
and the rest was used to manufacture 
330,000 tons of diammonium phosphate fer- 
tilizer per year. 

Gabes Chimie Transport, an affiliate of 
ICM, owned three phosphoric acid tankers 
with a total capacity of over 25,000 tons that 
were used to deliver fertilizer products to 
Tunisia’s customers around the world. 
Planned investment in the phosphate min- 
ing sector for 1980 totaled $41 million, 
which was a significant decrease from 1979 
levels of almost $90 million. A major reason 
for the decrease was the financial situation 
of CPG. Another reason was the gap be- 
tween the production costs of CPG and 
selling prices. Losses totaled about $46 mil- 
lion in 1979 and resulted in drastic changes 
in the top management of the company and 
a strict control on its capital expenditures. 
Even with the reforms and higher world 
phosphate prices, however, CPG faced large 
losses in 1980. Investment in the chemical 
and fertilizer industries in 1980 was also 
decreased substantially, from $107 million 
to $44 million. 

Other Nonmetals.—Production of fluorite 
and barite remained at the same level of 
1979 output. Most of the fluorite was con- 
sumed by the Industries Chemiques de 
Fluor in producing aluminum fluoride. Sin- 
ce the market for barite was limited by 
demand for drilling in the petroleum indus- 
try, barite was stockpiled at the mining site. 
Production of gypsum and lime, which were 
used mostly in the housing industry, re- 
mained at the same level as in 1979. 


MINERAL FUELS 


Between 1977 and 1980, exploration ef- 
forts in Tunisia identified about 50,000 bar- 
rels per day of new petroleum that could be 
commercialized by 1985. This amount prob- 
ably would not meet Tunisia’s net export 
requirement of 2.5 million tons per year 
projected in the last 5-year plan. Tunisia, 
with a declining petroleum production and 
increasing domestic consumption, eagerly 
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expected production from Isis Oilfields. 
However, Isis Oilfield was in the disputed 
offshore area between Tunisia and Libya. 
Although the two countries have asked the 
International Court of Justice to advise 
them on a formula that could be used to 
draw mutually accepted boundaries, the 
court will not render its opinion until 1982. 
It seemed that by mid-1980, Tunisia would 
have to rely on imports of refinery products 
while exporting its petroleum to the inter- 
national market at premium prices. 

Crude petroleum production in 1980 to- 
taled 5.6 million tons, compared with 5.3 
million tons in 1979. About 9396 of 1980 
petroleum production was from two fields: 
El Borma and Ashtart. No new concession 
was brought onstream in 1980. A slight 
production increase in 1980 allowed Tunisia 
to maintain a petroleum export surplus of 
2.5 million tons, which earned about $550 
million in foreign exchange in 1980. The El 
Borma Field was utilizing secondary recov- 
ery techniques in 1980, and although pro- 
duction there was projected to rise still 
further in 1981 and 1982, it could drop off 
very sharply thereafter. 

Although the expansion of Tunisia's only 
petroleum refinery at Bizerte was post- 
poned until 1981, the refinery produced 1.5 
million tons of products in 1980 (mainly 
using imported Saudi Arabian and Iraqi 
crude) In addition, Tunisia imported 
700,000 tons of refined petroleum products, 
mainly from refineries in Italy. 

By the end of 1980, about 21 permits for 
petroleum exploration, covering an area of 
approximately 155,000 square kilometers, 
was still valid. There were 14 expansion and 
development wells completed. In most of 
the exploration permits, the oil company or 
companies formed a 50% partnership with 
the Tunisian State oil company, Enterprise 
Tunisienne des Activites Petroliers (ETAP). 
ETAP was to reimburse its share of explora- 
tion expenses only in the case of a commer- 
cial find, otherwise the companies were to 
absorb all of the exploration expenses. By 
the end of 1980, new permit holders were 
required to commit a specific number of 
wells and/or investment figures during the 
life of the permit. 


TSupervisory physical scientist, Branch of Foreign Data. 
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The Mineral Industry of 
Turkey 


By Peter J. Clarke! 


The Turkish economy and Government 
underwent major structural reforms in 1980 
in an attempt to solve the problems of 
economic stagnation and eliminate the po- 
litical infighting that had paralyzed the 
country. Several years of restrained eco- 
nomic growth, rapidly rising rates of infla- 
tion, high unemployment, and massive 
balance-of-payment deficits had combined 
to erode the confidence of international 
creditors and placed the country in a nearly 
irretractable economic slump. Partly to 
blame for the condition of the economy was 
the soaring oil import bill, which exceeded 
total foreign exchange receipts for commod- 
ity exports in 1980. In January 1980, a 
major economic reform package was insti- 
tuted to restore the health of the economy. 
The first half of the year showed little 
improvement, but in the second half the 
inflation rate began to slow, and imports 
and exports began to pick up. The overall 
rate of economic growth, as reflected in the 
country’s gross national product, declined 
in 1980, as it has every year since 1974. 
Industrial production was down 4% in 1979, 
and dropped another 0.5% in 1980, which 
indicated the partial recovery of the manu- 
facturing sector during the year. Interna- 
tional loans for investment and balance-of- 
payments assistance were necessary to keep 
the economy stabilized while the reform 
program began to take effect. 

Despite its large reserves of various min- 
erals, the mining sector contributed approx- 
imately 3.7% of Turkey’s gross domestic 
product. Total mineral production decreas- 
ed 5.4% from that of 1979. The decline in 
production was due, in part, to the Govern- 
ment’s nationalization of major mines, 
which was authorized by Law No. 2172 of 
October 19, 1978 (Mines Expropriation 


Law). The Government took control 
throughout 1978 and 1979 of major iron ore, 
lignite, boron, and magnesite mines. Once 
in control of the major deposits, Etibank, 
the State Economic Enterprise (SEE) re- 
sponsible for mineral production, did not 
possess sufficient funds for the necessary 
capital investments to get the mines oper- 
ating. Production in all sectors, except lig- 
nite, declined. 

Recognizing that Etibank was unable to 
increase the productivity of the nation's 
mines, the Council of Ministers, in June 
1980, published a decree authorizing the 
return of nationalized mines to their origi- 
nal owners, under several conditions. Be- 
fore the Ministry of Energy could begin 
returning the mines, the Supreme Adminis- 
trative Court issued a restraining order at 
the request of Maden-Is, the mineworkers' 
trade union, questioning the authority of 
the Council of Ministers to rescind a law 
enacted by the Parliament. At the end of 
the year, the Government was preparing a 
bill to submit to the Parliament to author- 
ize the return of the mines. 

These changes in the ownership of the 
nation's mines were part of a sweeping 
reform program, instituted in January 
1980, to strengthen the economy and allow 
market forces to operate more independent- 
ly. These measures were to coincide with a 
nearly $2 billion? loan agreement provided 
by the Organization for Economic Coopera- 
tion and Development (OECD) members 
and the International Monetary Fund for 
balance-of-payments assistance. In addition, 
OECD members agreed to reschedule about 
$5 billion in official and officially guaran- 
teed debts owed by Turkey. 

Among the reforms instituted under the 
Government of Prime Minister Suleyman . 
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Demirel were a 35% devaluation of the lira 
against the dollar, raising interest rates on 
bank advances, and partial decontrol of oil 
and coal prices. The main objectives of the 
plan were to boost exports, open the econo- 
my to foreign investment, and slow the 
annual rate of inflation, which had been 
running at nearly 100%. Many sectors of 
the economy, including mining, which had 
been allowed little access to foreign capital, 
were to be opened. Investments could be 
made in any area not nationalized by the 
Council of Ministers. Passage of the return 
of expropriated mine bills would make ac- 
cessible many profitable mining ventures to 
multinational companies. Metal and non- 
metallic processing industries were also 
opened to foreigners. Non-Turks were al- 
lowed to own between 10% and 49% of most 
companies’ equities. However, in some in- 
dustries, mainly export oriented where 
there is no competition with Turkish com- 
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panies, foreigners were allowed 100% own- 
ership. 

The petroleum industry, which was much 
in need of foreign expertise and money, was 
also liberalized. Foreign companies were 
allowed to export 35% of their oil produc- 
tion, and exploration licenses were granted 
for many regions, including those under the 
control of the state-owned Turkiye Petrolle- 
ri Anonim Ortakliki (TPAO). 

In addition to economic problems, Turkey 
suffered from political instability as well 
during 1980. Citing the inability of the 
elected Government to effectively govern 
the country, the Turkish Armed Forces took 
power on September 12, 1980, as they did in 
1960 and 1971. The military Government 
pledged to continue the economic reforms 
initiated under the previous Government, 
and to return the country to parliamentary 
democracy as soon as was practically possi- 
ble. 


PRODUCTION 


Total production from the mineral sector 
in 1980 declined 5.4% from the 1979 level. 
Still, Turkey remained a major producer of 
several minerals, notably chromite and bo- 
ron, in which Turkey ranked fifth and 
second, respectively, in terms of world out- 
put. Production of most commodities re- 
mained low, however, for several reasons. 
Demand was low, owing to a nearly stag- 
nant economy, and the lack of foreign 
exchange crippled most of the SEE’s capital 
replacement and development plans. Labor 
unrest and frequent power cuts from elec- 
tricity shortages contributed to the low 
production level. 

The reaction to the nationalization decree 
that went into effect in October 1978 was an 
almost universal decline in output. Lignite 
production, which declined 4% in 1979, was 
the exception, showing nearly a 10% in- 
crease in production in 1980, as many older 
mines were brought back into production 
after being nationalized, and some of the 
newer mines were managed more efficient- 
ly. However, hard coal production contin- 
ued its decline. The hard coal industry was 
hard hit by the lack of foreign currency to 


purchase equipment and machines. 

Output of iron ore remained relatively 
stable in 1980, following the dramatic drop 
in production in 1979. Problems in this 
industry included energy shortages and 
lack of diese] fuel for transporting ore to the 
steel mill. 

On the brighter side, tungsten output 
remained high at Etibank’s Uludag tung- 
sten operation in Bursa. Operating difficul- 
ties had been curtailing mine and mill 
output since the plant opened in 1977. 
Barite also showed a significant increase in 
production from 1979, owing mainly to in- 
creasing world demand for drilling muds. 
Petroleum production continued the long 
decline from the peak level of the late 
1960’s. Production dropped nearly 20% 
from the high level in 1979. Turkey began to 
implement secondary recovery programs to 
boost domestic production. A slightly im- 
proved foreign exchange situation in 1980 
allowed crude oil imports to rise, and as a 
result, consumption increased over 7%, af- 
ter the 14% drop in 1979, when funds for 
imports were at their lowest. Mineral pro- 
duction in Turkey is shown in table 1. 


THE MINERAL INDUSTRY OF TURKEY 


Table 1.—Turkey: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1976 
METALS 
Aluminum: 
Bauxite.- och 8 461,040 
f ¹ 138,732 
/(Äù ² ³ ·àAA] AAA Ne a et 35,500 
Antimony: 
Ore, mine output: 
Gross weiggnt EN 34,309 
Metal content 1,715 
ReguluS -> -oebe nnne Lieu 91 
Chromium: 
Chromite: 
Gross weight (3496-4396 Cr203) ) 946,535 
Salable produeõe:t . 580,358 
Copper: 
Mine output, metal content 29,851 
Metal: 
Smeltꝶererre r — PNF 27,672 
Refined- -------------------—- 28,300 
Iron and steel: 
Iron ore, gross weight _ _ _ _ thousand tons_ _ 3,605 
Metal: 
Pig iron and ferroalloys: 
Ferrochromium 25,400 
Pig iron and other ferroalloys 
thousand tons_ _ 1,992 
Crude steel including castings _ _ do- 1,457 
Lead: 
Mine output, metal content . 4,926 
Metal, smelteert!rt! „ 3,200 
Manganese ore, gross weight 16,960 
Mercur 76-pound flasks- — 4,899 
Silver, mine output, metal content 
thousand troy ounces. _ €220 
Tungsten, mine output, metal content 928 
Zinc: 
Mine output, metal content 42,750 
Metal, smelter, primary _____________~- 2,300 
NONMETALS 
Abrasives, natural: Emery _____________-_- 67,342 
Asbestos_________________ 222222222 9,941 
| Fg | | = cane ee a e n 8 r €100,000 
Boron materialls thousand tons 912 
Cement, hydraulic „ 12,342 
a 
. 8 23,560 
Kaolin- o oono an 55,611 
Other ER oo ⁰⁰ 85,753 
e ß cu E: 8,500 
Feldspar_ -- ----------------------- 57,800 
FIUOFSDBE -s i md .. Rar E 1,282 
r SRO eU LL Se E 32,30 
Magnesite, crude ore |... _ 409,276 
Meerschaum mn kilograms - 12, 600 
Nitrogen: N content of ammonia 
thousand tons... *90 
FEI. i 24,546 
Phosphate rock. -------------------—- 67,000 
Pyrite, cuprous, gross weight |... 84,630 
Salt, all types thousand tons. . 519 
Sodium compounds, n.e.s.: 
Sodium carbonate! _________________ 55,000 
Sodiumsulfate. |. - - -------------—- 87,907 
Stone, sand and gravel, n.e.s.: 
Limes tone thousand tons 16,295 
Ml! ³ð—³A. 8 113,700 
Quartzite _——_—-—------------------- 196,276 
Sand, siliceouuss 23,936 
Strontium minerals: Celestite 6,400 
Sulfates, natural, n. e. s.: Aluminum sulfate 
lune ee 8.250 
Sulfur: 
Native, other than Frasch |... 21,000 
S content of pyrite__________________ 38,337 
Byproduct e cc tet eee 69,000 
J7y/˙] e UN TED EE 128,337 


See footnotes at end of table. 


1977 


"567,200 
170,364 
51,300 


38,423 
1,921 
61 


952,422 
508,357 


33,431 


31,524 
25,300 


13,446 


35, 380 


4,686 


€220 
€1,000 


67,100 
20,900 


66,018 
3,975 
143,510 


1,099 
13,833 
4,357 
59,162 
67,854 
9,000 
75,200 
1,711 
65,327 
516,162 
4,150 
107 
30,000 
65,418 


38,332 
777 


60,000 
72,917 


19,121 
118,600 
234,643 

27,636 

16,600 


6,402 


20,040 
17,552 
80,000 


117,592 


1978 


449,124 
14,244 
32,300 


651,148 
375,000 


31,250 


26,220 
30,100 


3,208 


15,344 


8,280 
43,685 
402,440 
9,000 
15,300 
1,253 
60,332 
411,201 


217 
32,205 

r €30,000 
929 


65,000 
64,271 


22,069 
122,000 
243,210 

67,307 

17,500 


€6,000 


121,500 


1979P 


70,000 
113,500 


985 


1980° 


2416,500 
2137,508 
234,200 


43,000 
22,153 
NA 


600,000 
400,000 


22,100 


17,200 
20,000 


23,289 


32,000 


22,040 
21,700 


26,700 
26,500 
24,000 
4,090 
200 
1, 000 


30,000 
18.000 


113,500 
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mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979” 1980* 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, natural thousand tons 4 434 297 325 300 
5 black 5. muon ee eee 14,100 15,808 12,254 16,000 16,000 
Bituminous thousand tons 4.632 4,405 4,377 4,051 3,730 
Ligne os sao c pi es eS o do—— 13,680 r 14, 828 17,034 11,600 12,760 
Coke and semicoke: 
Metallurgical. - -- ------------ do... 1,824 1 14 40 1.690 2, 625 2, 600 
Gas house do_ _ _ _ 472 340 270 300 300 
„ aE Oe ev ne do... 139 *135 *125 125 125 
/ eere do... 2,435 2,215 2,085 3,050 3,025 
as: 
Manufactured (from coal gas plants) 
million cubic feet. 4,192 4,152 “4,800 NA NA 
Natural: 
J.... n a E do— e35, 100 36,700 36,500 36,000 30,000 
Marketed ____________-_~- do- --- €750 €785 794 1,200 1,000 
Petroleum: 
Crude thousand 42-gallon barrels. _ 18,392 19,428 19,595 20,276 216,682 
Refinery products: 
Gasoline ___________-_---~- do— 16,660 19,848 17,033 15,960 16,000 
l! do... 1,424 1,544 1,367 500 1,500 
Keros ine do... 4,030 4,621 4,474 3,429 3, 
_ Distillate fuel oil V do- 24,573 25,232 
63,168 52,115 52,000 
Residual fuel oil do- 35,771 42,671 
patente VC do- 903 1.142 1.366 1.182 1,200 
er: 
Liquefied petroleum gas do- 4,025 4,487 4,241 4,229 4,200 
Ann E do- 3,230 131 139 140 
Asphalt do... 1,736 5,580 2,615 1,972 2,000 
Unspecified |... do- <a. 114 2,612 ,900 8,000 
Refinery fuel and losses do... 4,088 4,345 3,454 1,203 1,200 
S!!! SS do- 97,154 109,470 100,521 84,229 84,740 
Estimated. Preliminary. Revised. NA Not available. 


1Table includes data available through Aug. 11, 1981. 
2Reported figure. 


Includes Pb content of lead and lead-zinc ores but excludes Pb content of zinc ore. 
Includes Zn content of zinc and lead-zinc ores but excludes Zn content of lead ore. 


TRADE 


Reflecting the overall decline in produc- 
tion and a slight improvement in foreign 
currency availability, mineral imports in- 
creased 32% in 1980 over that of 1979. 
Because of the significant increases in the 
price of imported oil, Turkey’s total import 
bill rose to over $6 billion and mineral 
imports represented 51% of total Turkish 
imports in value terms. Minerals, including 
oil, represented only 25% of total imports in 
1979. 

Mineral exports, on the other hand, de- 
clined 19% from the 1979 level, after show- 
ing a 16% increase from 1978 to 1979. 
Minerals composed 4.2% of total Turkish 
exports. The major exported minerals were 


aluminum, barite, boron, chromite, magne- 
site, and tungsten. Total mineral exports 
were valued at around $140 million. 

Turkey showed an overall trade deficit of 
nearly $4 billion in 1980, a major increase 
over the $2.8 billion deficit in 1979. The 
increased price of petroleum imports was 
largely to blame for the increase. The trade 
balance began to improve slightly at the 
end of the year, following the coup and 
liberalization of some of the free market 
barriers, and continued improvement was 
expected as more foreign capital entered 
the country under the military Govern- 
ment’s revised regulations. 
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Table 2.— Turkey: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 : 
2 ien Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 28,725 2,600 p All to Romania. 
Oxides and hydroxides 20,870 1,500 Me Do. 
Metal including alloys, semimanufactures 5,606 5,547 22 Kuwait 2,343; Syria 1,207; Iran 596. 
Arsenic, natural sulfides __ |. . . .  ... 3 PS 


Copper metal including alloys, 


semimanufactures |. value... $2,000 m 
Chromium ore and concentrate 284, 558 (1) 
Iron and steel metal: 
Pig iron, cast iron, powder, shot 19,965 17,744 — Egypt 17,344; Syria 400. 
Ferroalloys ------------------- 25,291 32,075 3, 500 Netherlands 18, 500 ; Belgium-Luxembourg 
Semimanufactures. |... 2,397 . 6,069 16 Iraq 2, 931; Obana 1,780; Iran 900. 
Manganese ore and concentrate m 8,450 ae Italy 5, 300; Albania 3,1 
Mercur 76-pound flasks__ 8, 588 2, 408 .. Romania 1,450; Poland 957. 
Tungsten ! 
Ore and concentrate 16 = 
63 including alloys, all forme nes 69 —— All to West Germany. 
er: 
Ores and concentrates 1,405 440 _. West Germany 220; Yugoslavia 200; 
Sweden 20. 
Base metals including alloys, all forms 565 309 Lm Bulgaria 170; United Kingdom 65; 
Netherlands 50. 
NONMETALS 
Abrasives, n.€.8__——------------—— 46,382 35,905 8 France 20,370; United Kingdom 7,870; 
Netherlands 7, 665. 
Barite and witherite _ 124,123 95, 844 s U.S.S.R. 86,620; Romania 7,350; United 
Kingdom 1,016. 
Boron materials: 
Crude natural borates- _———-------- 690,123 621,915 63,000 100 950 125,640; France 118,210; Japan 
Oxide and acid REPONIT 14,977 13,933 2,860 Wesi Germany 4 4,100; United Kingdom 
Cement thousand tons 1.240 (3) 
Ä ⁵²˙ðvL oe ee crar 2,112 5,972 a Iraq 3,135; Libya 1,150; Lebanon 1,130. 
Clays and clay products: 
Crude clayha s 3,482 8, 119 Lebanon 2, 750; Italy 2,635; Iraq 2,625. 
Products: 
Refractory including nonclay brick 492 246 a Pakistan 226. 
Nonrefractor j 3,856 9, 502 -. USSR. 2, 6985 Iraq 2,024; Jordan 1, 287. 
Diatomite and other infusorial earth- - _ _ _ — 5 Ew 
Feldspar and fluorpp ae! am 30 ene All to Lebanon. 
Gypsum and plaster________________ 5,000 ar 
JöCöCöÜ y ee ee eher 356 104 ore All to Saudi Arabia. 
Magnesite. _____________________ 68,986 41,506 1,520 Austria 33,920; Netherlands 3,560; 
East Germany 2,006. 
Pigments, mineral: Natural, crude _ _ _ — _ _ 54 32 a All to Syria. 
Sodium and potassium compounds, n. e. s.: 
4JJͤ d 5,072 sa 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked ________ 18,128 19,352 ye n Italy 3,603; Switzerland 
„ ot 4 28 _. West Germany 24; Saudi Arabia 3; 
Austria 1. 
5 and quartzite 3 10 Es All to Mexico. 
ravel and crushed rock |... 16 1 -— Mainly to West Germany. 
Sand excluding metal-bearing . _ __ _ _ _ _ E 400 2 All to Yugoslavia. 
Sulfur: Sulfuric acid, oleum ----------- 120 dee 
Ot and natural steatite 42 615 doas Libya 265; Iraq 220; Lebanon 65. 
er: 
Crude: Meerschaum, amber, jet 9 8 -— West Germany 4; mae 3; Austria 1. 
Building materials of asphalt, asbestos and 
fiber cements, unfired nonmetals EN 370 8 All to Libya. 
Unspecified - - — --- ---------——- 43,990 42, 200 __ West German ny 18,100; Italy 10,400; 
France 5,47 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal, anthracite and bituminous -------- 520 1,485 -- All to Iraq. 
Hydrogen, helium, rare gases value. 33, 000 "P 
Lignite including briquets NIRE een ery re eee ee 244,617 130,885 ae All to Romania. 
Petroleum refinery products: 
Kerosine and white spirit 
42-gallon barrels. _ 76 T 
Lubricant ß do. 140 700 — All to West Germany. 
Mineral tar and other coal-, petroleum-, or 
gas- derived crude chemicals 1,073 532 — All to Italy. 


1Quantity not reported; exports valued at $26,570,000, mainly to Czechoslovakia, Italy, and the United States. 
2Quantity not reported; exports valued at $44,893,000, mainly to Egypt and Syria. 
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Table 3.—Turkey: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Oxides and hydroxides _________ 


Metal including alloys: 
Unwrought 


Semimanufactures 
Arsenic trioxide, pentoxide, acid. _ _ _ _ 
Chromium oxides and hydroxides _ _ _ _ — 
Cobalt oxides and hydroxid es 


Copper: 
Matte, speiss, similar materials 
Metal ‘including alloys: 
S» eee eee ee 


Unwrought______________ 
Semimanufactures _________ 


Iron and steel: 
Ore and concentrate 


Pig iron, cast iron, powder, shot 


Ferroalloys: 
Ferromanganese 3 


Steel, primary forme 


Semimanufactures: 
Bars, rods, angles, shapes, 
sections____________ 


Universals, plates, sheets 
Hoop and stri- - 


Castings and forgings, rough 
Lead metal including alloys: 
Unwrought ________________ 


Semimanufacture s 
Magnesium metal including alloys: 
nwrought 
Semimanufactures s 
Manganese: 
Ore and concentrate 
Oxides s 


forms oos a ew 


Nickel: 
Matte, speiss, similar materials 


Metal including alloys, all forms 


Platinum-group metals including alloys, 
unwrought and partly wrought 


value 
Silver: 
Waste and sweepingss do- 
Metal including alloys, unwrought 
and partly wrought _ _ _ _ _ do- 


See footnotes at end of table. 


1978 


171 


11.245 
1.548 
81 
264 
200 


186 
269 


947 


3,273 
172,816 


323,024 
6,119 
21,197 
7,396 
543,611 


262,316 
266,769 
3,532 


50 
1,493 
17,137 


4,980 
3,328 


1979 


138 


13,022 
870 
143 
246 

21 


83 
622 
2,282 
2,319 


182,156 


362,300 
512 
9,360 
6,443 
225,417 


189,245 
157,126 
3,151 


4,496 
1,618 


20,098 


1,525 
2,921 
61 


$345,000 


$3,000 
$65,000 


United 
States 


Sources, 1979 


Other (principal) 


West Germany 111; France 21; 
Switzerland 5. 


Canada 4,480; France 3,993; 
Switzerland 1,679. 

Sweden 359; West Germany 247; 
France 145. 

United Kingdom 100; Belgium- 
Luxembourg 38; France 5. 


` West Germany 105; Italy 83; 


Belgium-Luxembourg 30. 
Belgium-Luxembourg 14; Hungary 3; 
etherlands 3; United Kingdom 1. 


All from Italy. 


West Germany 221; Bulgaria 150; 
Netherlands 113. 

Yugoslavia 1,675; West Germany 205; 
Bulgaria 126. 

Italy 649; West Germany 465; 
Albania 356. 


Brazil 509,893; Switzerland 129,884; 
Sweden 63,460 


West Germany 46,892; Lebanon 
27,413; Canada 25,710. 

Sweden 400; France 42; West 
Germany 31. 


U.S.S.R. 2,706; Switzerland 2,623. 

U.S.S.R. 2,727; Switzerland 1,180; 
Republic of South Africa 1,137. 

U.S.S.R. 75,180; Switzerland 38,320; 
Japan 35,461 


Switzerland 64,038; West e 
40,021; Hungary 25,739 

Japan 33, 322; West Germany 29,896; 

witzerland 17,191. 

West Germany 922; Sweden 723; 
Austria 619. 

France 4,007; Japan 296. 

West Germany 1,018; Italy 195; 
Bel ium-Luxembou 133. 


West 4,720; United King- 
: 2m 485; | lgium-Luxembourg 


France 1,023; Italy 184; Spain 149. 


United Kingdom 960; Bulgaria 844; 
gium-Luxembourg 503. 
All from West Germany. 


West Germany 41; France 2. 


All from Belgium-Luxembourg. 
West Germany 182; Belgium- 
Luxembourg 19. 


Mainly from United Kingdom and 
Netherlands. 


United Kingdom 80; Netherlands 45; 
Austria 38. 

West Germany 66; Austria 18; Italy 
12; Hungary 10. 


France $324,000; West German P^ 
$17,000; United Kingdom $4, 
All from West Germany. 


West Germany $54,000; Austria 
$5,000; France $5,000. 
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Table 3.—Turkey: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Sources, 1979 
Commodit 1978 1979 : 
á 1 785 Other (principal) 
METALS —Continued 
Tin: 
Ore and concentrate value -— $1,000 m All from West Germany 
Metal including alloys, all forms 14 321 a United Kingdom 253; Malaysia 44; 
Switzerland 20. 
Titanium oxides _______________ 1,000 3,321 12 West Germany 1,001; France 788; 
Czechoslovakia 435. 
- Tungsten: 
Ore and concentrate value. $6,000 is 
Metal including alloys, all forme 2 5 (3) Netherlands 3; United Kingdom 1. 
Zinc: 
e SS ee Es 5 — All from Netherlands. 
Metal including alloys: 
Blue powder 6 10 men All from United Kingdom. 
55 Unwrought______________ 1,515 475 d Italy 450; Belgium Lixemboliré 25. 
er: 
Ores and concentrates__________ 791 1,972 om Switzerland 1,027; Sweden 656; 
Netherlands 227. 
Metals: 
Alkali, alkaline-earth, rare-earth 
metals 7 2 = Mainly from France. 
Metalloids ______________ 83 510 oe Spain 350; France 86; West Germany 
Base metals including alloys, all 
forme e oe et se 4T "o" 
NONMETALS 
Abrasives, n.e.s.: 
Natural crude__________ value. _ $126,000 $17,000 $15,000 Italy $2,000. 
Artificial corundum |... 800 647 ae Czechoslovakia 385; Poland 153; 
United Kingdom 81. 
Dust and powder of precious and 
semiprecious stones value $54,000 $61,000 $18,000 PM Or $25,000; Switzerland 
Grinding and polishing wheels and 
ene ee eset 260 207 3 N 92; Czechoslovakia 27; 
Asbestos, crude... 17,105 10,247 200 U. ^ R. 5,108; Canada 1, 328; Austria 
Boron materials: Boric acid and oxide 1 NA Seas All 19978 Netherlands. 
ent. 8 407 — 
Chalk ri iuc Ce eel er a 236 125 zem All from France. 
gas ada m clay products: 
be e aM eM RE 8 864 2,069 mx Czechoslovakia 1,069; United 
Kingdom 801. 
Products: Refractory including 
nonclay brick 20,995 21,663 836 Austria 10,219; West Germany 6,845; 
France 1,999. 
Cryolite and chiolite, natural 5 57 8 Denmark 45; United 0 eam 11. 
Diamond, industrial value $171,000 $85,000 _. United Kingdom $76,000 
West Germany $9 000. 
Diatomite and other infusorial earth _ _ _ 204 84 81 Italy 2. 
Feldspar and fluorpp ar? 195 70 MON Canada 40; Sweden 20; West 
Germany 10. 
Fertilizer materials: 
Crude: 
Nitrogenous |... 10,213 18,313 7,968 Romania 5,044; Italy 2,940; 
Netherlands 2,223. 
Phosphatic_____________ _ 591,482 513,122 me Morocco 254,971; Tunisia 100,994; 
Israel 83,154. 
Manufactured: 
Nitrogenous _ 884,982 979,788 56,912 Ital Ur u^ Romania 187,751; 
4,94 
Phosphati c 89,553 179,164 17,754 Romania 95,948; France 32,775; 
Lebanon 13, 194. 
Potass ic 4,163 33,058 TE France 22, 872: Italy 10,183; West 
Germany 2. 
Other including mixed 768,757 888,928 210,446 Republic of Korea 240,936; 
witzerland 136,654. 
Ammonia ________________~_ 127,832 156,122 132,054 S 11,532; Kuwait 7,534; France 
Graphite: 
Natural. ALIUD 415 169 West Germany 148; Norway 16. 
Artificial. -—-------------—- 104 134 E West Germany 124; France 5. 
e i ce zv T xs All from United Kingdom. 
7 ont Bhar M 8 2 2 ea All from West Germany. 
ica: 
Crude including splittings and waste _ 52 45 a ne „ 30: Republic of South 
rica 15. 
Worked including agglomerated 
splittingngns ss E 33 oye Spain 19; India 9; France 2. 


990 


MINERALS YEARBOOK, 1980 


Table 3.—Turkey: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Pigments, mineral: 
Natural, crude 
Iron oxides, processed 


Precious and semiprecious stones 
excluding diamond value 


Sodium and potassium compounds, n.e.s.: 
Caustic sda 


Caustic potash ____________-_- 
aash__---------------- 

Stone, sand and gravel: 
Dimension stone, crude _________ 
Gravel and crushed rock 
Quartz and quartzite___________ 


Sand excluding metal- bearing 
Sulfur: 


Oxides, hydroxides, peroxides of stron- 
tium, magnesium, barium - - ---- 


Halogens - - --------------- 
Building materials of asphalt, asbestos 
and fiber cements, and unfired 
non metals 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black 
Coal, anthracite and bituminous 
including briquets - _________~_ 
Coke and semicoke_____________~_ 
Hydrogen, helium, rare gases value 


Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. _ 
Refinery products: 
Gasoline do— 


Residual fuel oil do____ 
Lubricants _________ do... 
her: 
Liquefied petroleum gas 
value, thousands. _ 


Mineral jelly and wax 
thousand 42-gallon barrels 
Unspecified do____ 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 


NA Not available. 
1Less than 1/2 unit. 


1978 


5 
344 


$39,000 


116 
132,293 


10,996 


244,466 
189 
1,292 


116 
92 


12 


79,747 
1.851 


1 


11.294 
4.658 
184 
855,759 
50 

88 
2,446 


1979 


297 
$20,000 


50,015 
32,379 


975 
43,544 


49 

102 

2 
52,759 
240,920 
235 
784 


138 
1.032 


476 


1.612 
8,503 


549,694 
44.074 
$120,000 


53,660 
611 


5 
13,695 
409 
$51,323 
22 


130 
38,401 


United 
States 


Sources, 1979 
Other (principal) 


West Germany 285; Italy 7; United 
Kingdom 5. 


East Germany $15,000; West Ger- 
many $2,000; Switzerland $2,000. . 


Egypt 50,000; West Germany 15. 

Romania 12,329; West Germany 
6,332; Italy 5,810. 

Italy 674; Bulgaria 110; Hungary 72. 

Bulgaria 38,766; Romania 4,554. 

All from United Kingdom. 

Sweden 50; West Germany 39; Swit- 
zerland 10; Austria 3. 

All from Belgium-Luxembourg. 

Kuwait 18,742; Iraq 10,000. 

Switzerland 225,440; West Germany 
15,448; Italy 32. 

West Germany 165; Italy 70. 


United Kingdom 319; West Germany 
149; Hungary 100. 


Italy 47; West Germany 38; Sweden 
Italy 1,030; Netherlands 2. 


West Germany 355; France 121. 


Albania 1,602. 
West Germany 3,519; Italy 1,812; 
United Kingdom 1,527. 


West Germany 7,000; Italy 2,500. 
West Germany $51,000; Netherlands 
19000 Belgium-Luxembourg 


Iraq 31,000; Libya 12,735; Iran 8,075. 
Italy 359; Romania 252. 


Israel 4. 
pated 4,469; Italy 3,079; Israel 


Italy 6,483; Iran 2,297; Greece 1,386. 

Romania 191; West Germany 39. 

Kuwait $31,919; Saudi Arabia 
$14,079; Venezuela $2,502. 


West Germany 9; Hungary 5. 
Albania 74; Belgium-Luxembourg 1. 


Belgium-Luxembourg 477; Switzer- 
land 30; West Germany 12. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Disruptions in fuel supply 
and bauxite shipments kept the Seydisehir 
Aluminum Complex operating at half ca- 
pacity for the third consecutive year. Baux- 
ite for the complex was mined at Etibank's 
Seydisehir Mortas Mine, where reserves 
were estimated at 13 million tons with an 
Al: O:-SiO: ratio of 6.77. Some bauxite was 
also mined in western Anatolia, on the 
Aegean coast, near Mugla. Total through- 
put capacity of the integrated Seydisehir 
works was 460,000 tons per year of bauxite 
(boehmite and gibbsite) to produce 200,000 
tons per year of alumina and 60,000 tons per 
year of aluminum. A fourth potline was to 
be put into production in 1981, increasing 
alumina production to 400,000 tons per year 
and aluminum production to about 120,000 
tons per year. The Soviet Union, who pro- 
vided the technology for the original plant, 
was considering funding the expansion proj- 
ect. 

From 1977 to 1980 shortages of fuel had 
curtailed bauxite shipments, and produc- 
tion was held to about 30,000 tons per year 
of aluminum. Etibank announced in April 
1980 that production was to reach full 
capacity by June because of increasingly 
available energy, but the fuel supply bottle- 
necks continued and production remained 
low throughout the year. 

Antimony.—Antimony was produced 
principally by Ozdemir Antimuan Madenle- 
ri Ltd. Sti., at Tokat in central Anatolia. 
The mine produced 43,000 tons of ore, about 
60% of capacity, to produce 2,000 tons of 
concentrate (65% antimony and 0.57% ar- 
senic). Total reserves at Tokat were estimat- 
ed at 350,000 tons containing about 12% to 
13% antimony ore. 

Other small antimony producers were 
Usak Mermer Sanayi ve Madencilik A.S., 
which produced about 1,000 tons of ore from 
its mine located in Kutahya Province, and 
Ahmet UZ, which operated a small mine in 
the Balikesir area. Reserves at Balikesir 
were estimated at 300,000 tons of ore con- 
taining 5% to 6% antimony. Etibank’s 
plans to build a 2,600-ton-per-year antimony 
smelter at Balikesir were postponed owing 
to monetary shortages. The Italian firm, 
Tectomin, was to construct the facility, but 
Etibank lacked the necessary financing. 

Chromite.—Turkey slipped to the fifth 


position in world chromite output, behind 
South Africa, the Soviet Union, the Philip- 
pines, and Zimbabwe. Chromite deposits 
occur in 40 of the country’s 67 Provinces, 
along two major ore-bearing belts. Ore was 
mined by open pit, small-scale under- 
ground, and large-scale underground meth- 
ods, depending on the type of deposit. 

By far the largest producer of chrome ore 
was Etibank, which was responsible for 
approximately one-half of the country’s out- 
put. Etibank mined chromite from the Gule- 
man area near Elazig, from the Uckopru 
region near Mugla, and also near Bursa. 
Total capacity of Etibank’s mining oper- 
ations were around 300,000 tons per year of 
ore. Etibank operated three concentrators 
to process the ore. The Karagedik concen- 
trator was located in Mugla, and the Sori 
and Kefdag concentrators were located near 
Elazig. The Karagedik concentrator had an 
annual capacity of 50,000 tons of ore and 
the Sori concentrator had an annual capaci- 
ty of 30,000 tons; both of which produced 
44% to 48% Cr;O;. The Kefdag concentrator 
treated low-grade disseminated ores from 
the Mount Kef region, and the maximum 
concentrate grade was 42% Cr.Os. 

Ferrochrome.—Etibank also produced 
both high- and low-carbon ferrochrome 
from its two plants in Antalya and Elazig. 
At the Antalya Ferrochrome Works, ap- 
proximately 10,000 tons of low-carbon ferro- 
chrome ore was produced annually. Approx- 
imately 5,000 tons per year of ferrosilicon 
was also to be produced at Antalya in the 
near future. Etibank’s Elazig Ferrochrome 
Works produced around 22,000 tons of high- 
carbon ferrochrome in 1980. The Elazig 
works was scheduled to add two additional 
electric furnaces to raise capacity from 
50,000 tons per year to 100,000 tons per 
year, but installation was delayed until the 
plant reached current capacity. 

In addition to Etibank, chromite ore was 
mined by several private Turkish operators, 
and also two foreign-owned companies. 
Turk Maadin Sirketi, owned by Metallurg 
of New York, operated mines in Denizli and 
Eskisehir with an annual capacity of 75,000 
tons of chromite. Egemetal Madencilik A.S., 
an associate company of Metallgesellschaft 
(Federal Republic of Germany), was also an 
important producer of chrome ore. Egemet- 
al also acted as a clearinghouse for the 
many small producers in the country. Met- 
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allgesellschaft handled the overseas sales 
for Egemetal. 

Copper.—Production of blister and re- 
fined copper remained low in 1980, owing 
mostly to operating inefficiency and techni- 
cal problems. Copper was produced mainly 
by two companies, Etibank and Karadeniz 
Bakir Isletmeleri (KBD, which is owned 
49% by Etibank. Both companies operated 
mining, milling, or smelting facilities at the 
three major mining districts: Murgul, Erga- 
ni, and Kure. 

At Murgul, Etibank operated one open pit 
mine with an annual capacity of 1 million 
tons of ore and KBI operated two open pits, 
with a combined capacity of 1.8 million tons 
per year. About 1 million tons of ore was 
mined from KBI’s pits in 1980. Reserves at 
Murgul were estimated at 150 million tons. 
Both Etibank and KBI operated concentra- 
tors at Murgul, where the ore was upgraded 
to 18% copper. In 1980, the Etibank concen- 
trator produced 200,000 tons of copper con- 
centrates and KBI produced 60,000 tons. 
Etibank operated the only smelter at Mur- 
gul, with a 12,000-ton-per-year blister cop- 
per capacity, which produced around 500 
tons of 90% copper in 1980. Modernization 
efforts were underway in 1980 at the smelt- 
er to increase production. Associated pyrite 
ore from Murgul was trucked to Hopa, 
about 60 kilometers north, where the pyrite 
ore was concentrated. 

Etibank also operated a  mine-mill- 
smelter complex at Ergani in eastern Tur- 
key. Annual production capacity of the 
Ergani smelter was 16,000 tons of blister 
copper from 70,000 tons of 14% copper 
concentrates and 1 million tons of ore. 
Etibank was also modernizing the Ergani 
smelter, which was to increase production 
by 1982. Total reserves at Ergani were 
estimated at 1 million tons. 

In the Kure District in northern Turkey, 
both Etibank and KBI operated mines. Eti- 
bank’s Kure Cuprous Pyrite Works consist- 
ed of a 1-million-ton-per-year open pit mine 
and concentrator. KBI, at its Black Sea 
Copper Works, operated an underground 
mine, a concentrator, and a smelter located 
at Samsun, with a total capacity of 40,000 
tons per year of blister copper. The KBI 
smelter continued to operate at about 20% 
to 40% of capacity, owing to mechanical 
problems and the difficulty in obtaining 
spare parts. The Samsun smelter came 
onstream in 1977, and has never reached its 
designed capacity. 

Turkey continued to examine the possibil- 
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ity of developing the Rize-Cayeli copper 
deposit in northwestern Turkey, also on the 
Black Sea coast. Reserves at Cayeli were a 
confirmed 34 million tons of ore and anoth- 
er 200 million tons of probable reserves. 
Etibank owned the concession, but the mine 
was to be operated by Fenni-Gamma Inc., 
the former Turkish private owner. Fenni- 
Gamma was, in 1980, seeking a foreign 
partner to initiate development. The U.S. 
Agency for International Development was 
also considering providing some financing. 

Iron Ore.—Despite planned increases in 
output, Turkey remained a large importer 
of iron and steel. The state-owned Turkish 
Iron and Steel Works (Turkiye Demir ve 
Celik Isletmeleri) supplied most of Turkey's 
iron ore output, from the Divrigi Mine, 
located in Sivas-Malataya Province. Total 
capacity at Divrigi was 2.8 million tons per 
year of 52% to 58% iron. Other iron ore 
mines that were nationalized in 1978 were 
to be returned to their former private own- 
ers in an attempt to increase iron ore 
production, which dropped 3596 after na- 
tionalization. Despite plans to increase ca- 
pacity at Divrigi to 5.2 million tons per 
year, output remained at under 2 million 
tons. 

The Government continued to study the 
development of the Hasancelebi iron ore 
deposit, located southwest of Divrigi. Ha- 
sancelebi possessed large reserves (300 mil- 
lion tons) of relatively low-grade (15% to 
30%) magnetite ore. The ore grade was too 
low for direct charging, and would require 
substantial concentrating before conversion 
into sinter or pellet feed. No development 
plans were made for the deposit in 1980, 
owing to a lack of development capital and 
the questionable economic benefit of the 
project. 

Iron and Steel.—The Turkish Govern- 
ment owned or participated in all three of 
Turkey’s operating steel mills, at Karabuk, 
Iskenderen, and Eregli. Crude steel produc- 
tion for the year totaled around 2 million 
tons, which was down slightly from the 1979 
level, and was far below the targeted out- 
put. The shortage of locally available iron 
ore, the lack of foreign exchange for import- 
ed iron ore and coking coal, and insufficient 
production of electricity to keep the mills 
operating all contributed to the low produc- 
tivity of the plants. 

The state-owned Turkish Iron and Steel 
Works (Turkiye Demir ve Celik Isletmeleri) 
operated two steel plants; in Karabuk, 175 
kilometers north of Ankara, and Iskender- 
un, on the Mediterranean coast near the 
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Syrian border. Production capacity at Kara- 
buk was 600,000 tons per year of crude steel. 
Karabuk received imported iron ore and 
coking coal from the U.S.S.R. The plant at 
Iskenderun continued to experience major 
operating problems. The work force at the 
plant, originally intended to be about 10,900 
people, mushroomed to over 18,000 as the 
plant managers, under Government pres- 
sure, attempted to alleviate some of the 
local unemployment and in turn win sup- 
port for the Government. The plant has not 
operated above 25% of its design capacity 
since it opened. The Soviet-built plant utiliz- 
ed domestic iron ore, but imported most of 
its coke. Design capacity of the plant was 1 
million tons per year of raw steel. The plant 
was expected to run at a loss of about $30 
million in 1980. 

The sole example of high productivity and 
operating efficiency in the industry was the 
Eregli Iron and Steel Works Association. 
(Eregli Demir ve Celik Febrikalari T.A.S.), 
which was owned partly by the Government 
and partly by private shareholders. Initial 
capacity at the steelworks was 800,000 tons 
per year when it opened. In 1973, a contract 
was awarded to Nippon Kokan of Japan to 
expand capacity to 1.8 million tons per year 
through the addition of a new blast furnace. 
The furnace began operation in 1977, and 
by 1980 output had reached 3,000 tons per 
day, exceeding its design capacity and set- 
ting a Middle East production record. The 
Eregli works utilized iron ore from Divrigi 
as well as domestically produced coal and 
coke. To further expand its output, Eregli 
ordered a second single-strand slab caster in 
March 1980. 

Plans to build Turkey’s fourth integrated 
steelworks were postponed owing to prob- 
lems existing at the plants already in oper- 
ation. The Turkish Iron and Steelworks Inc. 
originally planned to build another plant 
located at Sivas in eastern Anatolia. The $1 
billion complex was to produce 1.8 million 
tons of steel annually, utilizing domestic 
iron ore and coal. Izmir Metalurji Fabrikasi 
T.A.S., a privately owned company in Izmir, 
also planned to construct a direct-reduction 
steel mill 12 miles east of Izmir, with a total 
capacity of 600,000 tons per year. Insuffi- 
cient quantities of high-grade ore, as well as 
the high-capital costs of direct-reduction 
technology curtailed these plans as well. 

Lead-Zinc.—Etibank and Cinko-Kursun 
Metal Sanayii A.S. (CINKUR) were respon- 
sible for most of the lead-zinc ore and 
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refined metal produced in Turkey. At Eti- 
bank’s Keban Lead and Zinc Works, approx- 
imately 40,000 tons of ore was mined, con- 
taining an average of 4% lead and 4.5% 
zinc. Both lead and zinc concentrates were 
produced, with output averaging 3,000 tons 
of 50% zinc and 41% lead. 

CINKUR, owned 47% by Etibank, mined 
lead-zinc ores from the Zamanti Mine 
where reserves were estimated at 3.5 mil- 
lion tons of high-grade lead-zinc ore. The 
CINKUR smelter, which was completed in 
1976, processed around 80,000 tons of ore in 
the production of 3,600 tons of lead, 8,000 
tons of zinc, and a small amount of silver. 

Other producers of lead and zinc ore were 
Beril Maden ve Sanayi Ltd. Sti. from mines 
in the Nigde-Kayseri region, M. Kemal 
Dedeman, also in the Nigde Kayseri area, 
and Menka Sanayi ve Ticaret A.S. from 
Sivas. 

Mercury.—The production of mercury is 
one of Turkey’s oldest industries. Cinnabar 
ore has been mined from three main areas 
(Konya, Karaburun, and Aydin) for nearly 
8,000 years. Production has declined steadi- 
ly from a high of over 10,000 76-pound flasks 
in 1971 to an average of 5,000 flasks per 
year, owing mostly to declining world de- 
mand. Many occurrences of mercury have 
been reported, with considerable reserves, 
mostly in western and central Anatolia. 
MTA, the Mineral Research and Explora- 
tion Institute of Turkey, reported that mer- 
cury production could be greatly expanded 
should world demand increase. 

Etibank was the only producer of mercu 
ry in 1980, from its two smelters at Halikoy, 
near the Aydin mines, and in Konya. The 
Halikoy smelter could produce 120 tons per 
year of 99% pure mercury, while capacity 
at the Konya smelter was 100 tons per year. 
Some of the smelting facilities at Halikoy 
were converted to antimony production in 
1978 because of the low demand for mercu- 


ry. 

Tungsten.—Etibank’s Uludag tungsten 
mine began operating in 1977, after nearly 
25 years of planning, development, and 
problems. The mine is situated near the 
summit of Uludag Mountain, in eastern 
Bursa Province, 42 kilometers from the 
town of Bursa. The deposit was discovered 
in 1950 by Maden Tetkik ve Arama Enstitu- 
su (MTA), who had carried out the explora- 
tion, feasibility studies, and a preliminary 
plan for production by 1954. In 1961, Eti- 
bank took over all rights to the ore body, 
while MTA continued to evaluate possible 
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mineral dressing techniques. The decision 
to go ahead with the project was made in 
1968, and underground development work 
was begun. Austro Mineral (Austria) was 
contracted to prepare a development plan 
for the mine, and Salzgitter Industriebau 
GmbH of the Federal Republic of Germany 
was contracted for process designing of the 
concentration plant. A consulting firm, 
Bergbau Sachtleben of the Federal Repub- 
lic of Germany was called in 1977 when 
problems were encountered during commis- 
sioning of the mine and concentrator. Since 
1978, Etibank has carried out all work 
under short-term supervision by United 
Nations experts. 

The ore at Uludag consists of both granit- 
ic and skarn types. The granitic ore con- 
tains wolframite, while the skarn ore con- 
tains scheelite. The scheelite is mostly in 
finely disseminated form. 

The Uludag deposit contains 9.4 million 
tons of proven reserves, and another 4.9 
million tons of probable reserves. The aver- 
age estimated grade of ore is 0.5% WO;. The 
ore is extracted by both underground and 
open pit mining, although the open pit is 
closed from fall to late spring because of 
severe winter snowfalls. Total ore produc- 
tion in 1980 was nearly 290,000 tons, 190,000 
tons of which came from underground. Un- 
derground mining techniques switched 
from long-wall stoping to sublevel stoping, 
with the ore being broken out by ring 
drilling and blasting. At the open pit, visible 
reserves were about 2.1 million tons, with a 
stripping ratio of 1 cubic meter per ton of 
ore. All open pit mining was carried out by 
private firms under seasonal contracts, but 
Etibank planned to take over all production 
in the near future. 

The concentrator at Uludag was designed 
to treat 550,000 tons per year of both 
granitic and skarn ores. Originally two 
separate processes for concentration were 
envisioned for the two types of ore, but 
because of equipment failure, the skarn 
ores' dry grinding and magnetic separators 
have not come into operation. Both types of 
ore were wet ground, using the granitic 
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separator at 3096 over its capacity for both 
types. Various grades of concentrate are 
achieved, ranging from 20% to over 50% 
WOs. In 1980, a flotation scheme to comple- 
ment the current processing technique was 
being tested, which was to provide a 60% 
WO; concentrate in the near future. 

Etibank also planned to replace timber- 
ing in the mine with roof bolting and renew | 
the underground haulage network by 1981. 
Plans for the mill included commission- 
ing a new automated hydroclassifier by 
1981, purchasing two high-capacity wet- 
magnetic separators, installing a tertiary 
crusher, and recovering scheelite from the 
process slime by flotation by 1981. 


NONMETALS 


Asbestos.— Production of asbestos rose to 
approximately 16,000 tons, owing mainly to 
increased output from the 10,000-ton-per- 
year processing plant built by Amyant San- 
ayi A.S. in 1976. The company was the 
largest producer of asbestos in Turkey, 
operating a 30,000-.to 40,000-ton-per-year 
tremolite deposit at  Mihaliceik, near 
Eskisehir. Despite the higher level of pro- 
duction, Turkey was expected to import 
5,000 to 10,000 tons of asbestos for domestic 
use. Approximately five other manufactur- 
ers were mining deposits in the country, 
mainly for their own use. All of the other 
deposits were of the amphibole type. Among 
the producers were Bilfer Maden Ltd. Sirke- 
ti (5,000 tons per year) Ozgur Atermit 
Sanayi ve Ticaret A.S., Sark Amyant Is- 
letmeri, and Erton Bulgurlu Ithracat Itha- 
lat ve Dahili Ticaret. 

Barite.—The barite industry in Turkey 
has expanded rapidly since 1974, when the 
Government banned the export of raw bar- 
ite, in an attempt to increase the export 
value by forcing producers to install grind- 
ing equipment. Grinding capacity increased 
by 500,000 tons per year in just over 5 years. 
Most of Turkey's ground barites were ex- 
ported to the U.S.S.R., and some to Iraq, but 
with new capacity onstream in 1980, pro- 
ducers were searching for new Western and 
Middle Eastern markets. Turkey's barite 
producers were as follows: 
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135 Mine Grinding 
ation, capacity capacity 
Company mine(s), mill(s) (tons per (tons per 
year) year) 
Bastas Barytes Industry and Trading Co. Inc- --------- Alanya-Sarikaraagac, 150,000 120,000 
Trabzon, Antalya. 
Barit Maden Turk A. Marash, Adana 50,000 70,000 
Polbar Baryte Industries AS ___________________ Alanya i-e ese 40,000 50,000 
Baser Maden Sanayii ve Ticaret A. Sarikaraagae 60,000 80,000 
Kimya Tesisleri Sanayi ve Ticaret AS _____________ Silifke-Kutahya, 30,000 100, 000 
Yarimca-Kocaeli. 
Emas Industrial Minerals AS _~__~______________~_ Mas £6 tos Ogee LE 60,000 60,000 
Dolsan Dolgu Maddeleri Sanayi Kollektif Sirketi |... Antalya, Eskisehi 40,000 10,000 
Durmus Yaser ve Ogullari „ Isparta, Izmir |... 10,000 10,000 
Eübank: RN A ĩͤ 88 Beyseh ii 1,000 oi 
Kale Madencilik__________________________- COU o o se eS 1,000 "T 
Egemetal Madencilik — - - - -- - -------------—-——- Mersin 1,000 8 


Bastas Barytes Industry and Trading Co. 
was Turkey's largest producer of ground 
barite. Despite the large capacity of its 
mines in Alanya and Sarikaraagac, most of 
the raw material for its mill in Antalya was 
purchased from other producers. Bastas 
formerly ground barite for Polbar Baryte 
Industries until Polbar brought its own mill 
online in 1980. 

Polbar also has part of its raw output 
ground by Kimya Tesisleri (Kimtes) in Is- 
tanbul. Baser Maden Sanayii ve Ticaret 
A.S. was in the process of installing an 
extension to its grinding plant in 1980 to 
produce 80,000 tons per year of micronized 
material down to 5 micrometers. Kimtes 
also recently completed an expansion proj- 
ect raising grinding capacity from 30,000 
tons per year to 100,000 tons per year in 
1979. Emas Industrial Minerals was anoth- 
er newcomer to the industry, opening its 
integrated mine and mill in 1978. Produc- 
tion remained low in 1980 because of elec- 
tricity shortages. Emas planned to export 
most of its output to the Middle East. Other 
smaller producers, including Etibank, sold 
their mine output to the large grading 
companies. Etibank, however, planned to 
enter the industry by installing a grinding 
plant at Beysehir. 

Boron.—In March 1979, the Government 
of Turkey issued a decree nationalizing all 
boron mines, as well as iron ore and lignite, 
in the country. Contrary to the Govern- 
ment’s intentions of increasing output of 
the private mines, no boron was produced 
for 10 months following nationalization, 
and then only 20% of the amount of boron 
was produced as when the mines were in 
private hands. To rectify the production 
problem, the Government was considering 
returning the mines to their former private 
owners. Three of the four former operators 
were willing to accept the offer, but no 


action was taken by the Government during 
the year and boron output remained low. 

Boron was mined by Etibank from three 
major deposits located in Bigadic, Kirka, 
and Emet, all in northwest Turkey. In 
Bigadic, Etibank operated a 150,000-ton-per- 
year open pit colemanite and ulexite mine. 
Some output of the mine was exported in 
raw form and the remainder was shipped to 
Etibank’s Bandirma facility for processing. 
Etibank was in the process of constructing a 
150,000-ton-per-year concentrator at Biga- 
dic. No completion date was available. Re- 
serves at Bigadic were estimated at 30 
million tons containing 25% B.Os. In Emet, 
Etibank operated both underground and 
open cast mines. The colemanite ore was 
concentrated to obtain 40% to 47% B20; at 
the 500,000-ton-per-year Emet Colemanite 
Works. 

At Kirka, Etibank took control of an 
integrated tincal mining and processing 
operation. The Kirka Mine had a total 
capacity of 400,000 tons per year of tincal, 
most of which was trucked to Bandirma for 
processing. A chemical complex was com- 
pleted at Kirka in 1980, but low output of 
the mine delayed startup of the plant. The 
complex was designed to produce 180,000 
tons per year of crude borax pentahydrate, 
60,000 tons per year of refined anhydrous 
borax, and 6,000 tons per year of refined 
borax decahydrate. 

Etibank's Bandirma borax and acid plant 
was opened in 1969 to refine borax from the 
Emet mines. In 1980, ores from Kirka, 
Emet, and Bigadic were processed at Ban- 
dirma, located on the Sea of Marmara in 
northwest Turkey. Annual capacity of the 
complex was 55,000 tons of borax decahy- 
drate, 25,000 tons of boric acid, 20,000 tons 
of sodium perborate, 120,000 tons of sulfuric 
acid, and 55,000 tons of borax pentahydrate 
(if required). Etibank was in the process of 
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expanding the facility through the addition 
of a 100,000-ton-per-year boric acid plant 
and a 100,000-ton-per-year borax plant to be 
completed in 1982, and a 20,000-ton-per-year 
hydrogen peroxide plant to be completed in 
1985. 

Cement.—The capacity of the Turkish 
cement industry was nearly 20 million tons 
per year in 1980, while demand stood at 
approximately 12 million tons annually. 
Exports of cement were hindered by inade- 
quate loading facilities at Turkish ports, 
and noncompetitive prices set by the Minis- 
try of Trade. Actual production of cement in 
1980 was 14 million tons, reflecting lower 
productivity caused by the shortage of fuel 
oil and electricity. Lower production was 
accompanied, however, by a general slack- 
ening in demand, thus maintaining a small 
surplus available for export. 

Contracts for expanding cement produc- 
tion capacity were awarded to Fuller Co. 
(United States) by Cankkale Cimento San- 
ayii T.A.S. of Istanbul to raise capacity to 
5,000 tons per day, and to KHD Industriean- 
lagen of the Federal Republic of Germany 
for construction of seven 1,750-metric-ton- 
per-day cement plants. The seven new 
plants were ordered by the state-owned 
Turkiye Cimento Sanayii T.A.S., which al- 
ready owned and operated 15 of the coun- 
try’s 34 cement plants. Most of the units 
and raw materials for the plants were to be 
provided by Turkish companies, with only 
the main structural elements being import- 
ed from the Federal Republic of Germany. 

Emery.—Turkey produced approximately 
80% of the world’s output of fine-grained 
emery. Etibank was the major producer, 
from its Milas Mine in western Anatolia. 
Production capacity at the mine was 30,000 
tons per year of raw emery. The only other 
producer of any significance was L. Kitapci 
Mineral Co. Ltd., which operated several 
small mines in the Mugla area. Most of 
Turkey’s emery was exported in raw form, 
for use in abrasives. Very little processing 
was carried out in the country. Only about 
20 to 25 tons of emery powder and 10,000 
tons of abrasives were exported, compared 
with approximately 25,000 tons of run-of- 
mine exported in 1980. Most of the output 
was exported to France, the United King- 
dom, the Netherlands, and the Federal 
Republic of Germany. 

Fertilizer Materials.—Production capaci- 
ty of Turkey’s fertilizer industry increased 
approximately 12% in 1980, through the 
addition of several units at the Bandirma 
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fertilizer complex. Other planned expan- 
sions of the industry were tentatively shelv- 
ed owing to the shortage of foreign currency 
to purchase equipment. Turkey produced 
approximately 7.6 million tons of fertilizers 
in 1980, well below the nearly 10 million 
tons required in the country. Most of Tur- 
key’s fertilizer plants operated at or below 
60% of their capacity. 

Despite the increases in overall capacity, 
production of fertilizers remained low, es- 
pecially for phosphate fertilizers. At Ban- 
dirma, Bandirma Gubre Fabrikalari (Bag- 
fas) operated a triple superphosphate plant, 
which was built in 1973. The plant original- 
ly produced single superphosphate from 
sulfuric acid, but was later converted to 
produce triple superphosphate from phos- 
phoric acid. Two additional plants were 
added to the complex late in 1979 and in 
March 1980. The first was a 495,000-ton-per- 
year sulfuric acid unit and the second was a 
40,000-ton-per-year nitrogen ammonium 
sulfate plant. Three additional units were to 
be commissioned by 1981. These were: A 
145,000-ton-per-year phosphoric acid unit, a 
15,000-ton-per-year diammonium phosphate 
plant, and a 150,000-ton-per-year complex 
fertilizer unit. Uhde of the Federal Republic 
of Germany was responsible for construc- 
tion of the project, except for the sulfuric 
acid plant, which was constructed by 
Polimex-Cekop of Poland. The fertilizer unit 
was to be operated by Bagfas, while the acid 
units were to be operated by Isci Isadami 
Kimya Sanayii Kuruluslari (Iskur). Includ- 
ed in the expansion project were additional 
fertilizer loading and unloading facilities. 

Phosphate.—Despite Turkey’s large re- 
serves of middle- to low-grade phosphate 
rock, the country continued to import over 
one-half million tons of phosphate rock per 
year, making it the country’s largest miner- 
al import. Turkey spent over $28 million on 
imports of phosphate in 1980. 

Etibank was the only producer of phos- 
phate rock from the southern Anatolian 
Phosphate Project at Mardin in southeast 
Turkey. Operating capacity at the Mazidag 
deposit was 250,000 tons per year of phos- 
phate rock. Etibank contracted Beker In- 
dustries (United States) in 1978 to aid in 
developing the deposit, which has operated 
at only about 10% of rated capacity for the 
past 2 years. Total reserves at Mazidag were 
estimated at 410 million tons of phosphate 
rock, containing 10% to 25% P.Os. 

Sulfur.—Etibank was a direct producer of 
sulfur from its underground and opencast 
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mine at the Keciborlu Works, where pro- 
duction capacity was 20,000 tons per year of 
pure sulfur. The rest of the country’s sulfur 
output came from fertilizer plants and sul- 
fide ores used for manufacturing copper, 
from which a pyrite concentrate was obtain- 
ed. All of the concentrate was consumed in 
acid production. Acid production from the 
country’s copper works and fertilizer plants 
was 495,000 tons per year of sulfuric acid 
from the new plant at Bandirma, 365,000 
tons per year of technical-grade acid from 
the Black Sea Copper Works, and a small 
amount of acid from the Ergani Copper 
Plant. Pyrite ores from Murgul were truck- 
ed to Hopa where they were concentrated. 
About 20,000 tons per year of pyrite was 
concentrated at Hopa in 1980. 

Magnesite.—Turkey produced approxi- 
mately 500,000 tons of magnesite in 1980, 
90% of which came from four major produc- 
ers operating in the Kutahya, Eskisehir, 
and Konya Districts. The magnesite indus- 
try has experienced major problems in re- 
cent years, mainly caused by lack of financ- 
ing, poor conditions in the world market, 
and labor problems. Labor unrest forced one 
magnesite plant to close late in 1979. 

Dead-burned magnesite was produced by 
Kutahya Manyezit Isletmeleri A.S. (Ku- 
mas), Manyezite A.S., and Sumerbank. Ku- 
mas was by far the largest producer operat- 
ing three deposits in Kutahya, with a total 
capacity of 250,000 tons per year, and a 
calcining plant, also in Kutahya, with a 
180,000-ton-per-year capacity. Kumas was 
considering building a brick manufacturing 
plant at Kutahya, instead of selling some of 
its output to the brick plant operated by 
Sumerbank at Konya. 

Manyezit A.S. also operated its mines in 
the Kutahya-Eskisehir region. Production 
capacity of the Manyezit Mine was 120,000 
tons per year of crude ore and 60,000 tons 
per year of calcined magnesite. The compa- 
ny was originally a subsidiary of Veitscher 
(Austria), but was in the process of changing 
ownership, possibly to Continental Ma- 
dencilik Sanayi ve Ticaret A.S. (Comag), or 
the Government. 

Sumerbank, the last major producer of 
dead-burned magnesite, was also the only 
producer of refractory bricks. The sinter 
magnesite capacity of the plant, located in 
Konya, was 40,000 tons per year. Brick 
capacity was 26,000 tons per year. Magne- 
site ore from the Konya area was generally 
of lower quality and higher in silica and 
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lime content than ore from the Kutahya- 
Eskisehir District. Sumerbank supple- 
mented its mining operation with high- 
grade ore produced by Kumas. 

Comag was the country’s largest producer 
of caustic calcined magnesite. Magnesite 
ore was mined in two areas, Tavsanli and 
Kumbet, and calcining plants were located 
adjacent to both mines. The plant at Tav- 
sanli was operating at about one-third of its 
capacity, while the Kumbet plant operated 
quite profitably in 1980. Raw material for 
the Kumbet plant was high-grade magne- 
site, very low in silica and iron. Output of 
the calcining plant was suitable for use in 
electrofused magnesia products, the price 
for which was nearly double that of agri- 
cultural-grade products. 

Other producers of magnesite in Turkey 
were Bozuyuk Kimya Sanayi in Eskisehir, 
Ismail Sahin and Koycegiz Kromlari Is- 
letmeri A.S., also in Eskisehir, and Mittas 
Metalurji Ticaret A.S. in Erzurum. Output 
from the other producers was below 40,000 
tons of ore per year. 

Perlite.—Perlite production rose 15% in 
1980 as a result of increasing world demand. 
Several mines were operating in the coun- 
try, with the two major operations located 
in Cumaovasi, Izmir. Etibank developed the 
integrated Cumaovasi Mine and processing 
plant in 1975. Annual production capacity 
from the operation was 140,000 tons of 
processed perlite and 50,000 to 60,000 cubic 
meters of expanded perlite. Raw material 
for the Etibank grinding and processing 
plant was supplied by two mines, one sever- 
al hundred meters from the plant, reserves 
at which were 4.5 million tons proven and 
another 5.6 million tons probable. Raw 
material was also available from the Minas- 
sa deposit, several kilometers away. Perlite 
from Minassa had significantly better ex- 
pansion characteristics than the perlite 
from the plant area. Reserves at Minassa 
were estimated at about 7 million tons, of 
which 2.5 million tons were proven. 

The other major producer of perlite in 
Turkey was Zihni International Trade and 
Marketing, whose mine was also located in 
Izmir. Annual production capacity of the 
mine was 50,000 tons. The company was 
considering setting up a grinding plant with 
a capacity of 75,000 to 100,000 tons per year. 
Other smaller perlite producers were Izmir 
Perlit Madencilik Ltd. Sti. at Bergama 
(3,000 tons per year) and Pabalk Ticaret ve 
Perlit Sanayi A.S. near Istanbul. 
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MINERAL FUELS 


Total electric power generating capacity 
in Turkey in 1980 was 4,600 megawatt 
hours. Of the total electricity produced, 
approximately 45% is from hydroelectric 
plants, with the remaining 55% from ther- 
mal generating stations. Approximately 
34% of electricity produced by thermal 
plants was from oil-fired furnaces, and 66% 
was from coal; mostly lignite and a small 
amount of hard coal. Annual increases in 
demand for electricity have averaged 500 to 
600 megawatts. Because of the difficulty in 
expanding coal mining operations, the lack 
of foreign currency to purchase new coal- 
fired thermal stations, and the antiquated 
nature of the coal transportation network, 
increases in electricity demand have been 
met almost solely by increasing imports of 
oil, for which the Turkish economy has paid 
a stiff price. Because of the oil import bill 
and the rising demand for electricity, ener- 
gy projects were receiving top priority by 
the new Government of Turkey. The em- 
phasis was placed on expanding coal pro- 
duction and increasing the capacity of coal- 
generated electricity. 

Coal.—Turkey has pinned most of its 
hopes for energy independence on coal and 
lignite. The state-owned Turkish Coal Au- 
thority (TKI) was the sole producer of hard 
coal, and also produced from 70% to 80% of 
all lignite. TKI operates in conjunction with 
the Turkish Electricity Authority (TEK) 
who installs the thermal power stations in 
lignite mining areas. Despite the emphasis 
on coal production and coal-fired power 
stations, most coal mines operated below 
capacity, owing mostly to bottlenecks in 
transporting coal from the mining areas to 
the power stations. Even with its ample 
reserves of both hard coal and lignite, Tur- 
key imported around 20% of its total domes- 
tic requirements. 

Hard coal was produced by TKI from the 
Zonguldak District. Annual production was 
about 4 million tons per year from several 
mines, including Kandili, Kozlu, Uzulmez, 
and Gelik. The mines were operated by 
Ergeli Komuleri Isletmeri under the au- 
thority of TKI. Production of privately held 
mines in the same area accounted for less 
than 1% of total hard coal production. 
Reserves of hard coal in the country were 
estimated at 1.2 billion tons. Turkey still 
had to import metallurgical coal for use in 
the Iskenderun and Eregli steel mills. 

In October 1978, the Turkish Government 
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nationalized nearly all lignite mines in the 
country in an attempt to increase their 
productivity. With production under the 
authority of TKI, annual lignite output 
declined over 30%, owing to poor manage- 
ment of the mines, labor disputes, and a 
shortage of diesel oil to run the machinery. 
Production in 1980 rebounded somewhat, 
but remained below the annual output from 
when the mines were privately owned. 

Lignite was produced in several areas 
around the country. Major mines were lo- 
cated in Tunebilek, Soma, Beypazari, and 
Seyitomer. Production capacity at all of 
TKI’s lignite operations was nearly 20 mil- 
lion tons per year. Production or transpor- 
tation problems existed at nearly every 
location, holding production to around 60% 
of total capacity. Total lignite reserves in 
the country were estimated at about 6 
billion tons. 

TKI planned expansion projects for sever- 
al of the major lignite mines. Production 
capacity at Beypazari was to be upgraded to 
3 million tons per year at a cost of over $85 
million. Production at Tunebilek was to 
reach 2 million tons per year by 1981 at a 
cost of about $24 million. The mines at 
Seyitomer were to increase capacity to 1.2 
million tons per year also by 1981 for about 
$18 million. The mines at Soma were also 
scheduled to undergo expansion to produce 
7.8 million tons per year of lignite in two 
separate projects, Soma-Isiklar and Soma- 
Denis. The Soma-Isiklar project was to be 
integrated with a thermal power station. 
The project was scheduled for completion in 
1981. 

By far the largest and most ambitious 
project in TKI’s expansion program was for 
the Afsin-Elbistan region, where construc- 
tion had already begun on an integrated 20- 
million-ton-per-year lignite mining oper- 
ation and a 2,400-megawatt thermal power 
station. The powerplant was to be the larg- 
est lignite-fueled powerplant in the world. 
Construction began in 1977 on the power 
station, and in 1979, 4.2 million cubic me- 
ters of overburden were stripped off the coal 
deposit on which the plant sits. Reserves at 
Elbistan were estimated at around 2 billion 
tons of lignite. Cost of the project was 
estimated at over $3 billion, 60% of which 
required foreign financing. The first phase 
of the integrated operation was to come 
onstream sometime in 1982. The second 
phase of the project, still in the planning 
stage, was to produce another 20 million 
tons per year of lignite to fuel four addi- 
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tional generators. The first phase alone was 
to burn 60,000 tons of lignite per day, and 
employ over 6,000 people. 

TKI and TEK planned to construct sever- 
al other integrated coal mine power sta- 
tions, although Afsin-Elbistan was preempt- 
ing most of the investment funds. Other 
plants were planned for Bursa-Orhaneli, 
Bursa-Keles, Mugla-Yatagan, Sivas-Kangal, 
and Tekindag-Saray. Because of the eco- 
nomic situation in Turkey, the initiation of 
any new projects during the construction of 
the Afsin-Elbistan plant appeared unlikely. 

Petroleum.—Turkey was one of the coun- 
tries most seriously affected by the oil price 
increases in 1979. The Government spent 
more than its income from exports on im- 
ported oil, leaving little for manufactured 
goods and development projects. The annu- 
al oil import bill was expected to exceed $3 
billion in 1980. Combined with the increas- 
ing price of imported oil, domestic crude oil 
production has been declining since 1969. 
The need to purchase imported oil and the 
resulting divergence of foreign currency 
away from the productive sectors has fueled 
runaway inflation and left the economy 
with serious difficulties. New exploration 
and production agreements with foreign 
firms may be able to reverse the decline in 
domestic production, but it is unlikely that 
the country’s oil problem will disappear in 
the near future. 

Production.—Domestic production of 
crude oil in Turkey was at its maximum in 
1969, at about 70,000 barrels per day. It has 
declined unevenly since then to about 
46,000 barrels per day in 1980. Production 
rose unexpectedly in 1979 to 56,000 barrels 
per day in response to the severe shortage 
during that year, but dropped again in 1980. 
The declining production was due to the 
fact that most of Turkey’s wells were 10 to 
20 years old and now facing water problems. 

The major oil producer in Turkey was the 
state-owned Turkiye Petrolleri Anonim Or- 
takliki (TPAO), which produced approxi- 
mately 35% of all crude oil in the country. 
N.V. Turkse Shell, a subsidiary of U.S. 
Shell, produced about the same amount, 
and Mobil Exploration Mediterranean Inc. 
(a Mobil Oil Corp. subsidiary) and Erson 
Petrol Sanayii both produced about 15% of 
the total. Domestic production accounted 
for about 14% of the country’s petroleum 
requirements. 

The International Bank for Reconstruc- 
tion and Development (IBRD) (United 
States) was considering loaning Turkey $50 
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million for an enhanced secondary recovery 
program for the Bati Raman Oilfield. Bati 


Raman, located in southeastern Turkey 


near the Syrian-Iraq border, was the coun- 
try’s most productive field, producing slight- 
ly less than 10,000 barrels per day. En- 
hanced recovery programs at other fields 
were not expected to yield significant re- 
sults until 1982 or later. Turkey’s oil re- 
serves were estimated at about 400 million 
barrels. 

As part of the economic recovery program 
initiated in 1979, and endorsed by the mili- 
tary Government, new decree’s were issued 
to encourage foreign investment in the oil 
sector and an Office of Foreign Investments 
was established in 1980 to promote these 
investments. 

The new decrees abolished most of the 
disincentives of the 1973 decrees as well as 
promoting the use of foreign expertise, 
reopening processing industries to foreign 
companies, and permitting companies to 
export 35% of production and to use these 
proceeds for the repatriation of their capital 
and profit. The TPAO became entitled to 
enter joint ventures with foreigr. firms, and 
was permitted to accept international arbi- 
tration in its joint venture agreements. An 
exploration fund was also established for 
both state and private companies to facili- 
tate oil exploration. 

Exploration.—The new decrees have at- 
tracted some international attention. Shell, 
already operating in Turkey, picked up two 
additional exploration permits in the Ag- 
achan site in the Siverek District of Urfa. 
Other foreign firms to express an interest 
were Veba, of the Deminex group (Federal 
Republic of Germany), CFP Total (France), 
and three United States companies; Phillips 
66, Occidential Petroleum, and Sunmark of 
California. 

Under TPAO’s own exploration program, 
approximately 75 test wells were drilled in 
1980, 17 of which encountered hydrocar- 
bons. Results of the tests were not conclu- 
sive enough to determine the size of addi- 
tional reserves. TPAO made a potentially 
sizable discovery at Nusaybin, 20 kilometers 
from Camurlu, near the Syrian border. 
Initial estimates put the potential produc- 
tion from one well at 1,000 barrels per day. 
TPAO also encountered significant quanti- 
ties of natural gas at Thrace. Initial produc- 
tion from the wells was 3 million cubic feet 
per day, which has since risen to 5.2 million 
cubic feet per day with six wells producing 
from the field. New discoveries were not 
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expected to have an impact on Turkey’s 
domestic production until 1982. 

Pipelines.—1980 was a difficult year for 
Turkey in terms of assured supplies of 
imported oil. Two of Turkey’s major suppli- 
ers, Iran and Iraq, almost completely dried 
up in September 1980 at the start of the 
Iran-Iraq war. Turkey had just completed 
an agreement with Iran to purchase 60,000 
barrels of oil per day, making Turkey Iran’s 
fourth largest customer. Oil sales from Iraq, 
which were transited mainly through the 
Kirkuk to Yumurtalik (Botas) pipeline, 
were to reach 35 million barrels in 1980, 
only 24.5 million barrels of which had been 
delivered when the pipeline was bombed in 
September. Iraq and Turkey had also 
agreed to increase the capacity of the pipe- 
line from 700,000 barrels per day to about 1 
million barrels per day. Included in the 
agreement were plans to construct a joint 
refinery and petrochemical complex in Yu- 
mutalik, near Ceyhan, to build a natural 
gas pipeline to carry Iraqi natural gas to 
Turkey, and to build another pipeline from 
Yumurtalik to a projected 10,000-barrel-per- 
day oil refinery near Ankara. The war 
temporarily or permanently shelved most of 
these plans. Late in September, Turkey's oil 
stocks dwindled to below 1 month's supply. 

In an effort to make up some of the 
shortfall caused by the war, several Persian 
Gulf nations agreed to increase their output 
and aid Turkey's supply situation. Turkey 
was in the process of negotiating a long- 
term contract with Saudi Arabia late in 
1980. Turkey also concluded an agreement 
with the U.S.S.R. for delivery of an unspeci- 
fied amount of oil. As Turkey's foreign 
exchange crunch eases and oil from Iraq 
resumes flowing through the pipeline, Tur- 
key's chronic shortage of supplies is ex- 
pected to improve. 

Refining.—All four refineries in Turkey 
were owned by the state organization, 
TPAO. The Anandolu Tasfiyehanesi A.S. 
refinery, originally owned by Mobil Oil 
Corp. (United States) Royal Dutch/Shell 
(Netherlands), British Petroleum, and Mar- 
mara Refining, was nationalized because it 
was operating below capacity. TPAO, once 
in control, was unable to increase its out- 
put, the problem being a shortage of crude 
oil input. In April 1980, TPAO allowed 
Mobil to use the refinery for a nominal fee 
if Mobil would bring in the necessary crude 
oil to be paid for by the Government. The 
refinery was able to operate near capacity 
for the rest of the year. 
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TPAO's other refineries, at Izmir, Batman, 
and Aliaga operated near capacity, with 
only temporary interruptions in crude oil 
supply. 

The Istanbul Petrol Refineri A.S. (IPRAS) 
refinery at Izmir was owned 99% by TPAO, 
but operated autonomously from the state. 
Originally built by the California-Texas Pe- 
troleum Co. (United States) the refinery 
was the most efficient in the country. Ex- 
pansion was underway at IPRAS to bring 
capacity to 250,000 barrels per day from the 
current 150,000 barrels per day. The lack of 
foreign exchange has delayed startup of the 
new capacity. 

Turkey and Iraq signed an agreement in 
December 1980 to set up a joint venture 
refinery and petrochemical complex near 
the terminus of the Kirkuk-Yumurtalik 
pipeline. Whether Iraq plans to go ahead 
with the project despite its loss of output 
from the Iran-Iraq war was unclear. 

Petrochemicals.—Turkey’s petrochemical 
industry was founded in 1956 with the 
opening of the Batman refinery. A state- 
owned organization, Petkim Petrochemicals 
Corp. was formed in 1965 to operate Tur- 
key’s first petrochemical complex, which 
opened in Yarimca in 1970. Increasing de- 
mand for petrochemical products in the 
1970’s led to the decision to expand the 
Yarimca complex and establish a second 
plant at Aliaga. The state organization 
produced petrochemical raw materials that 
were used mostly by the private sector in 
producing semimanufactured items, such as 
synthetic fibers and chemical compounds. 

The Yarimca plant, currently the only 
producer of raw petrochemicals in Turkey, 
was to complete its expansion program by 
1982. The second petrochemical complex, at 
Aliaga, was under construction, and the 
estimated completion date was sometime in 
1984. Most of the financing for the $1.5 
billion Aliaga plant has been obtained, and 
contracts for construction of all units were 
signed. 

Petkim was preparing to establish a third 
petrochemical complex, at Yumurtalik, in a 
joint venture with Iraq. The complex was to 
be located near the terminus of the Kirkuk- 
Yumurtalik pipeline, and operate on Iraqi 
crude oil or natural gas. The plant was to be 
composed of 19 units and was to cost an 
estimated $2 billion. No tenders were called 
for as of the end of 1980, and Iraq's partici- 
pation in the project was called into ques- 
tion since the start of the war. The products 
and capacities of Turkey's petrochemical 
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plants are given in the following tabul- 


Petkim-Yarimca 


Current Expanded ca- 

Product capacity pacity (1982) 

(tons per year) (tons per year) 

Ethylene ______~_ 30,000 55,000 

LD polyethylene 12,000 27,000 
Vinyl chloride mono- 

mer (VCM) 27,000 54,000 

Polyvinyl chloride 26,000 52,000 

Styrene 25,000 25,000 

Polystyrene 15,000 15,000 

Chlor alkali _____ 18,000 36,000 

Carbon black... 15,000 30,000 

Dodecylbenzene _ _ _ 10,000 20,000 

Coprolactum _ _ _ _ _ 25,000 25,000 


Uranium.—The findings of the uranium 
study conducted by the Woods Hole Oceano- 
graphic Institute and the Institute of Pa- 
leontology at Hamburg University were 
called into question by a subsequent investi- 
gation by MTA. The original study speculat- 
ed that around 6.7 million tons of uranium 
oxide was present in deepwater basins in 
the Black Sea. The new study indicated that 
little uranium was present on the sea floor 
near the Turkish coast, but the uranium 
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ations. 
Petkim-Aliaga (1984) 
Capacity 
Product (tons per year) 
HD polyethylene 40,000 
LD polyethylene 150,000 
Se 77 coals yal et as 60,000 
hlor al 
Chlorine_____________--_- 65,000 
Caustic sda 73,000 
Vinyl chloride monomer (VCM) 105,000 
Polyvinyl chloride (PVC) ~~ 100,000 
Naphtha cracking: 
Ethylene__________-_-_--~~- 300,000 
hed bagel JJ M PEE 150,000 
1171. E Pe Ee IN 80,000 
Prolysis gasoline... --------- 215,000 
Aromatics: 
Benzene ~- --------------- 115,000 
P-xylene__________-~------ 110,000 
O-xylene_ - -------------—- 5,000 
Pure terephthalic acid 70,000 
Ethylene oxide 54,000 
Byene glycol- —_------------- 68,000 
Phthalic anhydridee 30,000 
Acrylonitrite „ 70, 000 


level increased slightly at depths of 2,000 
meters or more. The estimated reserves on 
the sea floor were reduced to 2.2 million 
tons of ore. The study reported that urani- 
um deposits on land in the eastern Black 
Sea region were more economic from an 
extraction and processing standpoint. 


„Physical scientist, Branch of Foreign Data. 

2Where necessary, values have been converted from 
Turkish lira (TL) to U.S. dollars at the rate 
TL47.1 = US$1.00. 
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The Mineral Industry of the 
U.S. S. R.“ 


By V. V. Strishkov? 


The U.S.S.R.’s completely nationalized 
economy maintained its position as the 
world’s second largest producer of industri- 
al products in 1980. In the Soviet Union, 
1980 marked the end of the 10th 5-year plan 
for 1976-80. The following production in- 
creases, compared with that of 1979, have 
been reported in million tons: Oil (including 
condensate), 17.4; natural gas (billion cubic 
meters), 28.4; iron ore, 3.3; mineral fertili- 
zers, 9.5 (Soviet standard); and cement, 2. 
Electric power output increased 57 billion 
kilowatt-hours. Output of many nonferrous, 
rare, and precious metals, oil refinery and 
petroleum products, and nonmetallic min- 
erals was slightly higher than in 1979. 
Production of the following mineral com- 
modities decreased, compared with that of 
1979, in million tons: Raw coal, 2.7; crude 
steel, 1.0; and finished rolled ferrous metals, 
0.2. 

The U.S.S.R. is the leading world produc- 
er of iron ore, manganese ore, platinum- 
group metals, petroleum, steel, potassium 
salts, asbestos, and cement. The U.S.S.R. 
occupies second place, following the United 
States, in world output of aluminum, lead, 
natural gas, coal, and phosphate rock; it 
ranks second, after Canada, in the produc- 
tion of nickel and follows South Africa in 
gold and chromium ore output. 


In 1980, official industrial production rose 


only 3.6% (4.5% planned), national income 
increased by 3.7% (4% planned), and the 
Soviet Union has confirmed that its econo- 
my had suffered its second worst year since 
World War II. Heavy industry grew 3.7% 
(4.5% planned) and consumer goods produc- 


tion rose 3.5% (4.5% planned). Industrial 
labor productivity grew only 2.6% (3.8% 
planned). 

Soviet mineral production statistics re- 
leased by the Central Statistical Adminis- 
tration ("Pravda," January 24, 1981) show 
that production goals contained in the 1976- 
80 5-year plan were not met. The revised 
goals for 1980, which were approved in 
December 1979, were also not met except 
for natural gas production. The 1980 annual 
plan was not fulfilled for the extraction of 
crude oil, coal, the production of pig iron, 
crude steel, finished ferrous rolled metals, 
iron ore, mineral fertilizers, cement, and 
many nonferrous and precious metals. The 
coal and ferrous industries enterprises not 
only failed to cope with the target. but 
actually reduced their output in comparison 
with that of 1979. 

On the whole, the Soviet mineral indus- 
try is lagging in respect to planned targets. 
Despite the fact the U.S.S.R. is the world's 
leading producer of steel, pig iron, mineral 
fertilizers, and cement, the mineral indus- 
try has failed to deliver to the economy its 
requirement of iron, steel, rolled metal, 
cement, mineral fertilizers, and other pro- 
ducts. The shortage of metals and cement is 
holding back the development of allied in- 
dustries, especially machine building and 
construction. This is because the perfor- 
mance of the Soviet industry is measured by 
units of gross production rather than units 
efficiently consumed in the economy. 

Table 1 gives planned and reported fig- 
ures for 1979 and 1980. 
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Table 1.—U.S.S.R.: Soviet industrial production 
(Million tons) 
1979 1980 
Planned 
Commodit 

en Planned Reported Originally Revised Reported 

(low- range) goal 
Iron ore (usable⁶⁵ðEiEissss ~~ ~~~ Le NA NA 276 NA 245 
iii»... ⁵ð2—³i 8 114 NA NA 115 NA 
Steel FHW ——ö— 88 156 149 169 157 148 
Coal, raw (bituminous, anthracite, lignite 752 719 800 745 716 
Crude oil (including condensat ....- 593 586 620 606 603 
Natural gas (billion cubic meters 404 407 400 435 435 
Mineral fertilizers (Soviet standard) ________ — 111 95 143 115 104 
nb. ru tnos see ͤ 8 NA 123 143 NA 125 
Power, electric (billion kilowatt- hours) 1,265 1,239 1,340 1,295 1,295 


NA Not available. 


The U.S.S.R.'s reported mineral commod- 
ity consumption per capita approaches that 
of Western Europe, although there is still a 
significant difference in the living stan- 
dards. One reason for the apparent differ- 
ence is that the Soviet growth is measured 
in terms of energy and minerals produced, 
not in terms of energy and minerals useful- 
ly consumed. In addition, fuel and mineral 
shortages often bring with them substan- 
dard commodities that are marketed as 
standard items. 

Although comparisons of minerals data 
between the Soviet Union and those of 
Western countries are often made, they are 
rarely valid unless qualified in great detail. 
The relative size or the relative growth of 


the Soviet mineral industry can be deter- 


mined from a careful and exhaustive study 
of all pertinent Soviet publications. Soviet 
self-criticism, although sometimes reported 
in an obscure fashion, shows an acute 
awareness of their problems. 

The central economic problem is the slow- 
down in the growth of industrial produc- 
tion. The economy grew at an annual rate of 
6% in the 1950's, 5% in the 1960's, 3.5% by 
the mid-1970's, and probably will only grow 
by 296 to 2.596 in the 1980's. 

Mineral Industry Labor.—With a total 
population of 266.6 million in January 1981 
(a growth of 2.1 million in 1980), the Soviet 
economy employed 112.5 million industrial 
workers and 13.5 million farmers. In 1979, 
women accounted for more than 51% of the 
labor force. In the U.S.S.R., 9 out of every 10 
women of working age (ie. 16 to 55 years 
old) work in the Soviet economy. Only 1 
woman out of 10 does not work,chiefly in 
families with many children, or cares for a 
very young child. The employment of both 
spouses is characteristic of the Soviet fami- 
ly. Until recently, women represented a 


major labor reserve but the main sources 
for labor force growth have been practically 
exhausted and the use of other CMEA: 
member nations' labor is growing in the 
Soviet Union. For example, Polish workers 
are constructing the Surgut-Polotsk oil 
pipeline, extending 153 kilometers, and Bul- 
garian workers are working on construction 
in the Turkmen S.S.R. The CMEA member 
countries are assisting in developing the 
Soviet mineral industry with a view toward 
obtaining crude oil, natural gas, metals, and 
other raw materials. 

Practically all sectors of the mineral in- 
dustry maintained a greater number of 
production personnel than called for by 
plan targets. This is done for a number of 
reasons, including unforeseen breakdowns 
in production, demands to send industrial 
workers to do agricultural work, and the 
transfer of workers to perform community 
service. 

The Soviet ferrous and nonferrous indus- 
tries employed over 3 million workers,‘ 
including 130,000 persons in the transporta- 
tion sector of the nonferrous industry 
alone, and the coal industry employed 2.2 
million workers.“ The oil, gas, and petro- 
chemical industries employed 2.6 million 
workers, including over 250,000 in the de- 
velopment of oilfields and gasfields. The 
crude oil extraction industry employed 
about 740,000 persons. There were about 
155,000 graduate mining engineers in the 
Soviet economy in 1980, who were trained 
at 38 Soviet institutes. 

The work week in the U.S.S.R. is 41 hours 
for standard workers and 36 hours for 
underground miners. Soviet statistical 
agencies do not publish data on the actual 
earnings of mineral industry workers. The 
average official monthly earnings of all 
Soviet workers and employees in 1980 was 
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168.5 rubles’ compared with 163.5 rubles in 
1979, an increase of 3%. In 1980, the month- 
ly minimum wage was 70 rubles. 

Because of the falling increment of the 
able-bodied population, labor shortages 
have become a major problem for the Soviet 
economy. During the period 1981-90, the 
labor growth rate will not rise above 4% 
compared with 18% during the past 10 
years. The main cause of this is the decline 
of the birth rate, as a result of remote 
consequences of World War II. More than 
94% of the able-bodied population are al- 
ready drawn into the economy. Nearly 2 
million jobs are vacant in the economy of 
the U.S.S.R., with an economic demand 
growing by 0.8 million workers annually. 
However, it must also be stressed that in 
the early 1990’s the situation in the labor 
resources will improve. 

With the approval of the Soviet trade 
union, thousands of coal mines are being 
forced to work 7 days a week, including 
Sundays, while thousands more have to 
work double shifts during the week. The 
free days, usually Sundays, have been grad- 
ually made into workdays in some mines 
of the Donets Coal Basin. According to 
Labor, ib throughout the Ministry of the 
Coal Industry of the Ukrainian S.S.R., the 
whole period from March to July 1980, 
inclusive, were working days. Despite this, 
74 of the 92 mines of the Voroshilovgrad 
Oblast’ did not fulfill their planned targets. 
The weekly repairs on the mines used to be 
done on Sundays, but mining on Sundays 
does not permit machinery to be kept in 
repair. 

Government Policies and Programs.— 
Soviet mineral policy is predicated on the 
principle of maximum self-sufficiency at all 
costs. With state-owned and state-operated 
enterprises, low-wage labor, and low con- 
sumption, the U.S.S.R. has become the most 
self-sufficient of the world’s leading indus- 
trial nations. In the Soviet economy, the 
price mechanism is set to yield desired 
results (often political) other than profit- 
ability; thus some mineral ventures in the 
Soviet Union might well be uneconomic by 
Western standards. Mineral development, 
as the basis of industrial growth, holds a 
key place in the Soviet economic policy. 
Very large sums are spent on mineral 
exploration and production, and the funds 
are distributed over a dozen specialized 
ministries. 

Balance in the Soviet economy is achiev- 
ed by Government intervention through 
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subsidies, controls, and similar measures. 
The Soviet mineral economy has been a 
totally planned economy since 1929. Produc- 
tion goals are established at a very senior 
level and are approved by the Supreme 
Soviet of the U.S.S.R. One of the most 
striking contrasts between Soviet and West- 
ern mineral economies is the clear direction 
given to the development of Soviet mineral 
policy. In most market-orientated econo- 
mies, national mineral policy is largely an 
accommodation of often divergent and con- 
flicting sectors of the economy. In contrast, 
the Soviet Union’s 5-year plan and year-to- 
year plans set a definite policy for all 
mineral commodities. In addition to ex- 
pressing national priorities within which 
each industry must operate and individual 
industry goals, the plan is also law and 
carries mandatory obligations. 

The measures for reorganizing the Soviet 
planning system approved by the CPSU 
Central Committee and the U.S.S.R. Coun- 
cil of Ministers on July 29, 1979, do not 
signify any basic reorientation of Soviet 
economic policy. A reorganization within 
the planning and bonus system is designed 
to promote the intensive factors in econom- 
ic growth, particularly such matters as 
increases in productivity and expansion of 
contractual relations, which are simultan- 
eously supposed to improve horizontal coor- 
dination within the economic process. 

The current opérating gross cost indices 
show the fulfillment of the plan in tonnage 
and rubles. Society is interested in the 
reduction of production costs, but the enter- 
prises, seeking to fulfill their planned tar- 
gets in gross tonnage and ruble value, find 


it more expedient and profitable to produce 


heavier and expensive products. For exam- 
ple, in 1980 certain metallurgical enter- 
prises failed to deliver a substantial volume 
of valuable products to consumers. At the 
same time, they successfully fulfilled their 
plans for marketing. Until now the basic 
evaluation index has been gross production, 
but according to the new decree, results are 
to be evaluated by the index of net produc- 
tion. Soviet planners believe that the net 
output index will remove the incentive to 
use the more expensive raw materials and 
semifinished goods, thus decreasing the cost 
of an enterprise’s gross output. 

The new standard net output indicators 
(introduced in the reform decree of July 29, 
1979) possess some advantages in compari- 
son with quantitative indicators of produc- 
tion. However, the comparison is extremely 
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complex and, to a certain extent, artificial 
in practical application. The main difficulty 
will be the evaluation of the final results of 
economic performance. In this instance, 
enterprises would not simply fulfill quotas 
but would also strive for more complete 
satisfaction of national economic require- 
ments. 

Consequently, there is some doubt about 
the effectiveness of the new measures, be- 
cause of (1) shortages of practically all goods 
and (2) the continued use of the quantitative 
index “production of tons.” Better coordi- 
nation between the individual sectors of the 
economy and a steady rise in efficiency 
could probably be achieved only if the 
Soviet leadership could permit a greater 
measure of market-oriented regulation and 
sanctions imposed by the market and if 
functioning mechanisms for this were to be 
established. 

New wholesale prices are to be introduced 
in the U.S.S.R. on January 1, 1982. An 
estimated 12 million different prices will be 
involved. The last comprehensive reform of 
wholesale prices occurred in 1967. Retail 
prices will, in general, not be affected. An 
increase in the wholesale prices of fuel and 
raw materials will lead to higher costs not 
only in industry, but also in other sectors of 
the Soviet economy. 

In the past 4 years there have been three 
official increases in prices. On January 5, 
1977, prices were raised for certain con- 
sumer goods and travel. On March 1, 1978, 
gasoline prices were approximately doubled 
and coffee prices were approximately tri- 
pled. At the same time, the cost of gold and 
platinum increased by 60% and that of 
chocolate products increased by 30%. Prices 
on a number of goods in the U.S.S.R. went 
up on July 1, 1979; for example, automobiles 
increased by 18%; imported furniture in- 
creased by 30%; and articles made of pre- 
cious metals increased by an average of 
50%. 

Much attention is now being paid to 
economic “integration” and industrial ‘‘co- 
operation” within the CMEA group of coun- 
tries, and this tends to make East Europe, 
Mongolia, Cuba, and Vietnam more depen- 
dent upon the Soviet mineral industry. The 
East European countries are uniformly 
interested in the widening of economic con- 
tacts with the Western countries. The 
CMEA countries have adopted special pro- 
grams for long-term cooperation until 1990 
in energy, fuel, raw materials, the agricul- 
tural food industry, and machine building. 

The Plan for Multilateral Integration 
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Measures for the CMEA countries (1976-80), 
included among other Soviet projects, the 
joint construction and financing of the Ki- 
yembay asbestos complex (both stages com- 
pleted), the development of the Orenburg 
gasfield and gas pipeline from Orenburg to 
the Soviet western border (completed), the 
750 kilovolt transmission line from Vinnit- 
sa to the Hungarian border (completed), and 
new facilities for iron ore mining, ferroal- 
loys production, and petroleum refining 
elsewhere in the U.S.S.R. (under construc- 
tion). Reportedly, the total investment in 
joint projects involves about 9 billion trans- 
ferable rubles by participating CMEA coun- 
tries with provisions for repayment to be 
made in raw material produced (asbestos, 
iron ore, ferroalloys, natural gas, petrole- 
um, and electrical power). 

CMEA joint construction of nuclear 
powerplants, with a total capacity of 37,000 
megawatts, is to start in the 1980’s. The 
Khmelnitskiy nuclear powerplant in the 
Ukraine, with a capacity of 4,000 mega- 
watts, is to be completed by 1984. The total 
investment in the project is expected to be 
1,500 million transferable rubles, half of 
which will be contributed by the Soviet 
Union. Of the remainder, Poland is commit- 
ted to deliver goods and services, including 
equipment and labor, to the value of 400 
million transferable rubles; Czechoslovakia 
will supply the four reactors for the project, 
“technological” equipment, transport vehi- 
cles (including Tatra trucks), machine tools, 
and other machinery to the value of 240 
million transferable rubles; and Hungary 
will supply communications equipment, 
buses, construction equipment, and building 
materials to the value of 110 million trans- 
ferable rubles. 

In return for their investment in the 
project, the three East European contribu- 
tors will recieve, as full payment, electricity 
produced by the powerplant over the period 
1984-2003; the amount of electricity each 
country will receive will be proportional to 
its investment. The Soviet Union will retain 
exclusive legal ownership of the power- 
plant. 

The second nuclear powerplant has the 
same capacity of 4,000 megawatts, consist- 
ing of four 1,000-megawatt VVER-type reac- 
tors. It is apparently to be located in Kon- 
stantinovka in the Ukraine. It remains 
unclear which countries will participate 
and what their commitment to the project 
will be. Apparently, the three contributors 
to the Khmelnitskiy project (Czechoslova- 
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kia, Hungary, and Poland) will also contrib- 
ute to the new scheme. According to “Eco- 
nomic Gazette," Romania will participate in 
this project and also in the installation of 
the Soviet-Romania-Bulgaria powerline. 

In addition to its commitments under 
multilateral agreements with the Soviet 
Union, Poland has contracted to participate 
in the construction of more nuclear power- 
plants in the U.S.S.R. Under this bilateral 
agreement, Poland will take part in the 
construction of the Kursk and Smolensk 
nuclear powerplants. During 1980, 1,300 to 
1,600 Polish workers were employed in the 
construction of various Soviet nuclear 
powerplants. Between 1982 and 1983 this 
number is planned to increase to about 
4,500. 

The Soviet Union is turning to its CMEA 
partners for assistance in improving the 
low level of recovery in its oilfields. Roma- 
nia is the only other important oil producer 
in East Europe and it may be called upon to 
provide equipment and technology to in- 
crease oil recovery in return for Soviet oil 
deliveries. The U.S.S.R. has undertaken an 
extensive minerals development project in 
Romania in an attempt to further secure 
nonferrous metals. 

Czechoslovakia has signed a contract to 
supply to the U.S.S.R. 300 locomotives of 
the CME-3 type and 600 trams of the T-3 
and KP-4 types. The Grimme chemical engi- 
neering complex in Leipzig, the German 
Democratic Republic (GDR), will supply the 
U.S.S.R. with 26 oil-processing plants. The 
first has gone into trial operation at Surgut 
in Western Siberia. 

A long-term program of economic, scien- 
tific, and technical cooperation between the 
U.S.S.R. and Yugoslavia was signed in Sep- 
tember. The value of goods exchanged in 
the 1981-85 period is expected to total $26 
billion, compared with about $16 billion in 
1976-80. 

Because of the limited availabilities of 
good-quality machinery, the U.S.S.R., in an 
attempt to accelerate the development of its 
mineral resources, is showing increasing 
interest in joint development ventures and 
in the exchange of scientific and technical 
services with foreign (mainly western) coun- 
tries and firms. While the law prohibits any 
direct foreign capital investment in the 
U.S.S.R., the Soviet Union is anxious to 
attract West European, U.S., and Japanese 
firms to participate in joint production and 
marketing. Foreign investors are invited to 
develop deposits and to construct plants in 
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the U.S.S.R., and repayment is promised in 
the form of commodities produced by these 
operations. The joint ventures should give 
the Soviets help with one of their biggest 
problems, the efficient introduction and 
application of new technology. 

The barter-type arrangements fall into 
two broad categories. The cost of a plant 
purchased from the West is repaid by goods 
produced by the plant or by other Soviet 
goods. 

According to Soviet sources, the value of 
buy-back agreements and contracts is esti- 
mated at several thousand million rubles 
for many projects in the chemical, petro- 
chemical, petroleum, gas, and coal indus- 
tries as well as in ferrous and nonferrous 
metallurgy. Some of the arrangements with 
the West have also involved CMEA joint 
investment projects. This category includes 
the agreement with Austrian, French, Ital- 
ian, and West German firms for the deliv- 
ery of large-diameter steel pipes, fittings, 
equipment, and materials for developing 
the gasfields and building gas pipelines. 
Deliveries of natural gas will pay for the 
credits. 

This type of transaction fits well with the 
Soviet planning system. The foreign trade 
organizations do not have to worry about 
the lack of hard currency, and the Soviets 
do not need to search for markets to earn 
the much-needed hard currencies. 

In the 1976-80 period, compensation 
agreements were covered by 60 large-scale 
industrial projects with two-thirds of the 
projects in the chemical and petrochemical 
industries. Large amounts of imported 
equipment were supplied to enterprises in 
the coal and ferrous and nonferrous metal 
industries. Most compensation agreements 
do not fix prices on Soviet-produced com- 
modities; they just formulate the principle 
of their adjustment to current world com- 
petitive prices. Many compensation projects 
are being constructed in the remote Eastern 
and Northern parts of the U.S.S.R. 

Some metallurgical complexes under con- 
struction in the U.S.S.R., with imported 
equipment under compensation deals are: 
An electrometallurgical complex (direct re- 
duction of iron ore) in Staryy Oskol, Belgor- 
od Oblast’, supplied with equipment by 
West German firms; the Nadezhda nickel- 
copper-platinum-group metals dressing and 
smelting complex in Norilsk, equipment is 
supplied by Finnish firms; a large alumina 
plant in Nikolayev, Ukraine, and a primary 
aluminum plant in Sayansk, Siberia, equip- 
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ment supplied by French firms; and a min- 
ing and iron ore concentration complex in 
Kostomuksha, the Karel Autonomous Re- 
public, with the participation of Finnish 
firms. 

Reportedly, in December 1980, the Japa- 
nese Export-Import Bank signed a contract 
providing the U.S.S.R. with loans totaling 
$1,000 million (208,800 million yen). The 
loans, which will carry an annual interest 
of close to 7.25%, will help finance the 
Neryunga coal and forestry development 
projects in Siberia. 

U.S.S.R. and West Germany are expand- 
ing their long-term economic and industrial 
cooperation, as outlined in the Soviet-West 
German 25-year agreement signed on May 
6, 1978. The agreement foresees joint explo- 
ration for oil and natural gas in coastal 
regions of the Soviet Union, and joint proj- 
ects to exploit and process raw materials 
and metals. A long-term program for the 
development of economic, scientific, techni- 
cal, and industrial cooperation between the 
U.S.S.R. and Austria in the period 1981-90 
was signed on January 19, 1980. 

A U.S.-Soviet-Japanese project for devel- 
oping natural gas reserves in Yakutia has 
been indefinitely postponed. 

The U.S.S.R. Ministry for Production of 
Mineral Fertilizers was setup in October 
1980. It was signed out from the U.S.S.R. 
Ministry of Chemical Industry to accelerate 
development of the mineral fertilizers in- 
dustry. 

The Soviet Union encourages state con- 
trol over mineral resources in developing 
countries. The U.S.S.R. sends out technical 
advisors and makes loans to countries wil- 
ling to promote state development and dis- 
tribution of fuels and minerals. Soviet tech- 
nical assistance and economic aid programs 
include several hundred projects at a cost of 
over 5 billion rubles. The CMEA Interna- 
tional Investment Bank has setup a special 
fund of 1 billion rubles to grant credits for 
economic and technical assistance to devel- 
oping countries. The fund started function- 
ing in January 1974. During 1980, the 
number of CMEA technicians rose to 90,000. 

Soviet influence in developing countries 
is based on substantial armament deliv- 
eries and economic aid which, in recent 
years, has reached record proportions. The 
U.S.S.R. grants economic, scientific, and 
technological aid to 90 Asian, African, and 
Latin American countries. Soviet aid in 
mineral extraction, particularly in bauxite, 
is geared to sustaining the huge require- 
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ments of the Soviet domestic economy. 
These requirements, apart from political 
considerations, have brought about a large- 
scale effort to develop foreign mineral 
sources of supply. Thus, in many instances, 
the assistance to developing countries is 
linked with mineral supplies to the U.S.S.R. 

The Soviets have been racing to develop 
foreign mineral sources of supply. The 
U.S.S.R. has negotiated many technical and 
economic assistance agreements with 
mineral-rich developing countries. In many 
instances, the assistance to developing 
countries is linked with mineral supplies to 
the U.S.S.R. 

The U.S.S.R. and Morocco have started 
implementation of a large-scale, long-term 
(20 years) agreement on economic and tech- 
nical cooperation in the sphere of phos- 
phates. The project is the development of 
the Meskala phosphate deposit and is esti- 
mated to cost $2,000 million. 

In Asia, the Soviet Union and other 
CMEA members are helping Iraq develop 
its mining, oil processing, and power engi- 
neering. More than 100 projects have been 
built or are under construction with Soviet 
aid. The U.S.S.R. has provided vast sums of 
money for the development of India's steel 
industry and construction of powerplants. It 
has aided India in coal mining and in 
exploration for oil. Soviet-Turkish discus- 
sions on the expansion of economic and 
technological cooperation in energy, ferrous 
and nonferrous metallurgy, oil refining, and 
other fields continued in 1980. An agree- 
ment on coordinating the 1981-85 Soviet 
and Laos state plans was signed on Septem- 
ber 12, 1980. 

In Africa, the first Nigerian metallurgical 
works is to be built with Soviet assistance. 
The capacity of this plant is to be 1.3 million 
tons per year of steel. It will be built near a 
deposit of iron ore discovered and proved by 
Soviet geologists. Under an agreement, the 
U.S.S.R. will help Ethiopia in the construc- 
tion of cement works and in prospecting for 
oil and gas. Reportedly, Brazilian officials 
are in favor of the formation of a Soviet- 
Brazilian metallurgy cooperative, proposed 
in November by a Soviet. delegation visting 
there. 

Mineral Industry Technology.—The So- 
viet Union employs over 3 million scientists 
and technicians in research and develop- 
ment, and spends over 20 billion rubles 
annually for scientific work. It has long 
occupied first place in the world in the 
number of engineering graduates employed 


in its economy and also in the number of 
students graduating from higher technical 
schools. In nonferrous metallurgy alone, 
there were over 40 scientific-designing insti- 
tutes, which employed over 12,500 profes- 
sionals including 100 Doctors of Sciences 
and 2,600 Kandidates of Sciences. There 
are more than 3.5 million engineering grad- 
uates at work, compared with about 1 mil- 
lion in the United States. This fact is 
frequently cited in Soviet publications, ap- 
parently as evidence of the country’s ad- 
vanced state of technical development. 
However, a straight comparison of the num- 
bers of engineering graduates ignores the 
quality and effectiveness of their prepara- 
tion. This view is borne out by numerous 
references in the Soviet press concerning 
the poor qualifications of technical person- 
nel. 

Soviet technology for reducing alumina to 
aluminum is about 10 to 12 years behind 
Western technology. Pechiney Ugine 
Kuhlmann Corp. of France is helping the 
Soviets build the U.S.S.R. aluminum indus- 
try. The U.S.S.R.’s steel industry relies 
heavily on open-hearth furnace production. 
The Soviets lag in powder metallurgy electric 
Steel and stainless steel production. 

The mechanization of labor intensive 
manual work in the Soviet economy is 
proceeding very slowly. In the past several 
years, the number of manual workers has 
increased substantially and at many mines 
and plants up to one-half of the production 
workers were employed in manual labor, 
including surface loading and unloading. 
According to Problems of Economics, iz there 
were about 45 million manual workers in 
the Soviet economy in 1974. The work 
performed manually without machines is 
indicated by the following figures: 55.7% at 
coal mines, 60% at longwalls, 57% in devel- 
opment, and 100% on repair of workings. At 
nonferrous mines and plants in Kazakh- 
stan, manual labor comprises 54% and 
planned production goals are met by in- 
creasing the level of manual operations. 
More than 50% of the heavy and labor- 
intensive operations at  ferrous-metal- 
lurgical enterprises have to be done man- 
ually. Over 67% of the workers in blast 
furnace production perform manual oper- 
ations. The situation is somewhat better in 
steel-smelting production, where 55.8% of 
the workers perform manual labor.' 

The equipment currently used in mining 
is not large by Western standards. Excava- 
tors with scoop capacities of 4 to 8 cubic 


P. 


THE MINERAL INDUSTRY OF THE U.S.S.R. 


1009 


meters and dump-trucks of 20- to 40-ton 
capacity are mainly used instead of 12- to 
20-cubic-meter shovels in combination with 
trucks of 110- to 180-ton capacity that are 
actually required. The use of the 500- 
horsepower bulldozer to replace four of 
the T-100s now in use makes it possible to 
release 12 workers. * The main trouble, 
however, is that the machine builders have 
been failing to manufacture new equipment 
for many years. Over the past 10 years, only 
one-third of the equipment ordered for non- 
ferrous metallurgy has been supplied. 

Equipment used in the Soviet mineral 
industry is standardized and of types made 
earlier in Western Europe and the United 
States.The production of mining equipment 
has grown substantially, but the technical 
standards and the quality is poor. Produc- 
tion facilities are enlarged chiefly by quan- 
titative expansion of the equipment with 
very inadequate replacement of obsolete 
and worn-out machinery, and replacement 
frequently does not affect the technical 
level of production. As a result of this 
extensive growth in the production facili- 
ties, the number of jobs rises much faster 
than the number of workers that can fill 
them. 

The reserves in the thin coal seams of the 
Donets Basin account for 83% of the total. 
But the equipment for mining thin seams is 
not available, and they are mined by old, 
wide-cut equipment. Chokotka, like the rest 
of the north, is experiencing a shortage of 
equipment specifically designed for north- 
ern use. 

The tunneling machines, manufactured 
by the Yasinovatskiy machine-building 
plant and the new excavators type "EKG- 
8u" are of very poor quality and tend to 
breakdown after a few days of operation.“ 
The lack of pilot and experimental facilities 
is only one of the reasons for the delays 
encountered by the implementation of tech- 
nical innovations. 

Because of the poor quality of equipment 
and shortage of spare parts, many excava- 
tors, dump trucks, and other equipment 
stand idle for long periods of time. For 
example, half of the 27- and 40-ton dump 
trucks at the Dneprovsk iron ore mining 
and concentration complex in the Ukraine 
are badly in need of repair. Because of 
shortages of spare parts and materials, in 
the first half of 1979 alone, the shovels stood 
idle waiting for repair for more than 37,000 
machine-hours and the dump trucks waited 
75,000 machine-hours. The peletizing plant 
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at this complex is not operating consist- 
ently. 1 The repair shop has not been con- 
structed at the Mikhaylovsk iron ore min- 
ing and concentration complex in the Kursk 
Magnetic Anomaly area. This resulted in 
unsatisfactory conditions of mechanization 
at this complex.!* 

Almost 30% of the concentration plants 
in the nonferrous industry continued to 
underfulfill the planned targets for the 
extraction of metals into concentrate. The 
greatest number of plants that do not meet 
their extraction quotas are in Kazakhstan, 
Uzbekistan, and in the Urals. Among them 
are the Tekeli, Kentau, Almalyk, Kirov- 
grad, and  Sredneuralsk concentration 
plants. Above-quota losses of metals are the 
result of poorly organized technological 
sampling of deposits, an uneven-paced deliv- 
ery of ore to concentrators, and deviations 
from the planned composition of ore to be 
treated.» 

The majority of nonferrous metallurgical 
plants and especially Norilsk (Cu-Ni-Co-Pt), 
Pechenga (Cu-Ni-Co-Pt), Severonikel (Cu-Ni- 
Co-Pt), Yuzhuralnikel (Ni), Krasnoural’sk 
(Cu-Au-Ag), Ufaleysk (Ni), Sredneuralsk 
(Cu-Au-Ag), Chimkent (Pb), and the Elek- 
trotsink (Zn), have not met their planned 
targets for the recovery of metals.“ 

Recovery of copper from copper-zinc ores 
in the Urals ranges from 70% (Sibay) to 
87% (Kirovograd), average 82.9%, and that 
of zinc ranges from 47% (Gay) to 74% 
(Sibay), an average 60%. 

Processing of ores at the nonferrous con- 
centration plants in Kazakhstan increased 
in 1980 by 13% compared with that of 1972, 
but the content of lead decreased by 24.596, 
and that of zinc decreased by 38.9% (rela- 
tively) during that period. 

Many projects have operated over a long 
period with lower capacities than originally 
planned. For example, in January 1980, 
only 6 of Kazakhstan's 23 nonferrous indus- 
try complexes attained designed capacity. 
At the Madneulskiy mining and concentra- 
tion complex, designed capacity for mining 
of ore was attained by only 26% and that at 
the Urupskiy mining and concentration 
complex by only 50%. At the Achinsk alu- 
mina plant designed capacity was attained 
by 73% and that at the Krasnoyarsk pri- 
mary aluminum plant by 75%.22 Unattain- 
ed designed capacities could have produced 
11 million tons of cement in 1980. 

At many Soviet mineral industry enter- 
prises, the number of workers greatly ex- 
ceeded the design parameter. For example, 
the Zodskiy gold ore mine in Armenia 
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employed 220 persons above the planned 
quota and at the Karamken gold ore mine 
in the Soviet Far East almost 400 employees 
were above the planned quota in 1980.* 

The Soviet economy is going through one 
of its worst periods since the end of World 
War II, and a rapid increase in productivity 
is needed. The planned average annual 
increase of productivity for the period 1976- 
80 was 6.1%, but the actual official in- 
creases have been 3.3% in 1976, 4.0% in 
1977, 3.6% in 1978, 2.4% in 1979, and 2.6% 
in 1980. The 1981 plan calls for an increase 
of 3.6%, much too high a figure. As there 
can be little hope of an increased total labor 
force, the growth of production can only 
come from increased productivity. However, 
the yearly average labor productivity 
growth has been decreasing. 

Transfer of Technology.—Scientific and 
technological cooperation with developed 
Western countries holds an important place 
in the system of foreign economic relations 
of the U.S.S.R. Recently, these programs 
have become longer term and larger in 
scale. Western technology is a key factor 
that can favorably influence Soviet econom- 
ic performance. The transfer of technology 
and licensed manufacture of products is 
largely one-sided, with the U.S.S.R. usually 
on the receiving end. The import of Western 
technology does not resolve many of the 
contradictions in the Soviet economy, but it 
does accelerate industrialization. 

The rate of growth in Soviet trade with 
the West will slow substantially during the 
next few years. In the 1973-78 period, West- 
ern companies completed more than 60 
compensation agreements. In the next 5- 
year period (1981-85), Soviet planners ex- 
pect that only 15 new compensation projects 
will be completed. According to Soviet 
sources, projects for the chemical industry 
will receive less attention in the future. 
Demand for Western technology by the 
U.S.S.R. is unlikely to diminish and the gap 
between Eastern and Western technology 
will continue. 

In the past decade, the Soviet Union has 
made a major effort to catchup with West- 
ern technology. Some progress has been 
made, but import of Western technology 
does not resolve many of the contradictions 
in the Soviet economy. Imports of Western 
technology and equipment have not given a 
sharp boost to Soviet productivity. 

The Soviet Union has technical coopera- 
tion with Austria, Belgium, Britain, Den- 
mark, Spain, Italy, Canada, the Nether- 
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lands, Norway, Portugal, Federal Republic 
of Germany (FRG), Finland, France, Switz- 
erland, Sweden, and Japan. U.S. exports of 
high technology items to the U.S.S.R. will 
continue to be banned for the foreseeable 
future. The Soviets’ scientific and technical 
ties with the industrially developed West- 
ern countries are an important element in 
the development of Soviet industry. 

West Germany was the largest Western 
exporter of equipment and machinery to 
the U.S.S.R. in 1980. Its involvement in- 
cludes deliveries of trucks for the construc- 
tion of the Baykal-Amur Main Railway 
(BAR), the Kama automobile works, the 
Oskol metallurgical complex, and a number 
of large chemical complexes. Daimler Benz 
has received Soviet orders worth Deutsche 
marks (DM)15 million for 150- to 320- 
horsepower trucks. Krupp of Essen is to 
build an electrosmelting plant at the Soviet 
iron and steel complex in Staryy Oskol, 
near Kursk, which is to start operating in 
1982. Under the contract, signed in Moscow 
in March 1979, four electric furnaces are to 
be installed, mainly for the production of 
high-grade steel (1.45 million tons per year). 
The contract is worth about DM350 million 
to Krupp, and the total cost of the electric 
Steel plant is estimated at DM600 million. 
The project is largely being undertaken by 
Krupp and four other German companies. 
Within the framework of an agreement 
worth DM50 million, the Schiess AG Group 
will supply a mill capable of working pieces 
weighing up to 800 tons. 

Reportedly, a Klockner-led consortium 
has signed a contract with the Soviet Me- 
tallurgimport for the supply of a carbon- 
anode plant for the Sayansk aluminum 
complex in southern Siberia. The contract, 
worth DM555 million, includes the supply 
of equipment worth F 420 million from the 
French Klockner subsidiary. The anode 
plant will have a capacity of 350,000 tons 
per year and will be installed in the 400,000- 
to 500,000-ton-per-year Sayansk aluminum 
complex. The first of five potlines at the 
smelter is scheduled to begin operation 
early 1984. 

In June 1980, the U.S.S.R. State Commit- 
tee for Science and Technology and the 
West German company Hoesch signed an 
agreement on the technology for making 
pipes for oil and gas pipelines. Under the 
agreement, the FRG is to receive consider- 
able quantities of Soviet natural gas. In 
June, Soviet Mashinoimport and the West 
German firm Borsig signed a contract for 
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the delivery to the U.S.S.R. of valves for gas 
pipelines and compressor installations for 
the chemical industry. Carl Schenek of the 
FRG.has announced that its group of com- 
panies has won a Soviet order for vibro- 
screens for a large coal preparation plant. 
The total order is for 33 screens, each 9.5 
meters by 2.9 meters of the latest design. 

The large crane ship Azerbaydzhan, 
which had been built by Blom and Voss in 
Hamburg on Soviet order, was put into 
operation in Baku. The giant crane is able 
to lift steel structures weighing thousands 
of tons to a height of 32 meters and install 
them in offshore areas at depths of as much 
as 300 meters. This is more than three times 
the depth at which Caspian engineers have 
worked before. 

The Soviet Union and France have signed 
agreements on scientific industrial and 
technical cooperation for 1980-90 and an 
economic cooperation for 1980-85. In 1980, 
French companies concluded a number of 
large new contracts for supplying the 
U.S.S.R. with plants and equipment for 
various branches of industry amounting to 
over F 3,000 million. These include in par- 
ticular: Creusot Loire SA was given the 
$350 million order from the U.S.S.R. for the 
construction of an electrical steel plant, 
with a capacity of 480,000 tons per year. In 
April, French Pont-a-Mousson signed a con- 
tract to build a plant in Lipetsk to pro- 
duce 180,000 tons per year of 100- to 300- 
millimeter diameter steel pipe. A new rol- 
ling mill has been commissioned at the 
Moscow pipe plant, the second mill to 
be delivered by the French firm Wean- 
Damiron. There is also a joint large-scale 
project under way—the construction of a 
gas trunk line, which may secure a supply 
of 10,000 to 13,000 million cubic meters per 
year of natural gas to France from the 
U.S.S.R. 

The Soviet Union depends on Western, in 
particular United States, oil and gas 
technology. Reportedly, the U.S. Depart- 
ment of Commerce has approved 75 applica- 
tions for the export of petroleum equipment 
to the U.S.S.R. The value of equipment and 
machinery to be delivered is understood to 
be about $280 million. Dresser Industries 
has sold a $144 million plant to manufac- 
ture oil drilling bits. The Soviet Mashinoim- 
port has awarded a $15 million contract to 
International Enterprise Inc. of Oklahoma 
City, Okla. (United States), for 10 combina- 
tion drilling rigs. The company exported six 
similar drilling rigs in 1977. The Caterpillar 
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Tractor Co. has sold to the U.S.S.R. some $1 
billion worth of equipment for laying a 
natural gas pipeline from Siberia to West- 
ern Europe. Fiat-Allis Construction Ma- 
chinery Inc. will sell 300 large bulldozers 
(model 31S with 425-horsepower) to the 
U.S.S.R. for about $90 million. The ma- 
chinery has been designed to operate in 
temperatures as low as 40° below zero. The 
Soviet Union has been using Fiat-Allis mod- 
el 41Bc, the company’s largest with 500- 
horsepower, since 1974 in gold mining. 
Reportedly, Montedison SpA of Italy and 
the Soviet Union signed a 10-year commer- 
cial and industrial cooperation agreement 
valued at $1,500 million. Montedison will 
supply equipment and technical assistance 
valued at $800 million for the construction 
of seven chemical plants in the U.S.S.R. The 
construction of these plants is to be com- 
pleted by 1987. Montedison will purchase 
Soviet ammonia, crude oil, and other goods 
valued at $700 million. In 1931, Montedi- 
son built the first ammonia plant in the 
U.S.S.R. Between 1973 and 1979, Montedi- 
son built six Soviet chemical plants. Soviet 
Sudoimport has placed an order for three 
cargo ships with the Viana do Castelo ship- 
yard of Portugal. The vessels are to be 
delivered to the U.S.S.R. by January 1983. 
The 5-year extension of the Finland- 
U.S.S.R. 15-year agreement (to 1995) and 
the agreement for cooperation in stages II 
and III of the Kostamus project was signed 
in November. According to the agreement, 
the production capacity of the Kostamus 
complex under construction will be raised 
from 3 million tons per year to 9 million 
tons per year of iron pellets. The value of 


this agreement is about $750 million. It is . 


planned to complete stage I by 1982. 

The semisubmersible offshore drilling rig, 
constructed in Finland on Soviet order, has 
arrived. Wells can be drilled up to 6,000 
meters deep through water up to 200 meters 
deep. Three floating Arctic drilling ships 
are being built for the U.S.S.R. in Finland. 
The ships are designed to work in waters as 
deep as 300 meters and drill to 6,000 meters. 
The first such ship is due in 1981. The 
shipbuilding firm of Waertsilae has con- 
tracted to supply the U.S.S.R. with seven 
river icebreakers in 1983-84. The value of 
the order is about FM700 million. Soviet 
Sudoimport has signed a contract with the 
Finnish firm Laivateollisuus for five re- 
search ships. The Rauma Repola of Finland 
has received a 500 million Finnish marks 
order for the construction of 12 cargo ves- 
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sels and drilling ships. The Valmet Engi- 
neering Co. of Finland has received an 
order worth nearly $50 million from the 
U.S.S.R. for the construction of five Arctic 
cargo vessels to be used on the rivers of 
northern Siberia. Discussion on Soviet- 
Finnish cooperation on the construction in 
Finland of a nuclear powerplapt con- 
tinued in 1980. 

The Soviet Union and Austria have sign- 
ed an agreement on cooperation in the 
manufacture and marketing of nuclear en- 
ergy equipment. This will cover the con- 
struction of a turbine plant in Leningrad 
and the supply of Austrian equipment for a 
nuclear research center being built with 
Soviet assistance in Libya. Reportedly, Den- 
ver Equipment (United States) has com- 
pleted delivery of the first stage of an order 
valued at L500,000 for a large iron ore 
project in the U.S.S.R. The complete order 
involves the supply of two thickeners (30 
meters and 55 meters in diameter), four 
agitators (18.3 meters by 13.7 meters), to- 
gether with a number of slurry pumps and 
auxiliary equipment. The Export-Import 
Bank of Japan has granted the U.S.S.R. 
credits of more than $200,000 million for the 
development of timber and coal resources of 
Siberia and the Soviet Far East. Most of the 
money will be spent on buying Japanese 
equipment for these projects. A long-term 
agreement providing for the further expan- 
sion of Soviet-Japanese cooperative trade 
was signed in December 1980. 

Over 90% of the natural gas supplied by 
the U.S.S.R. to Western Europe is exported 
under compensation agreements signed be- 
tween 1968 and 1974. Discussions with West 
German energy companies on the construc- 
tion of a 4,500-kilometer natural gas pipe- 
line, from Western Siberia to Europe at a 
cost of $11,600 million, continued in 1980. It 
could be in operation by 1986 with a 40,000- 
million-cubic-meter-per-year capacity. 

A 3,000-millimeter rolling mill for the 
Il'ich plant in Zhdanov has been imported 
from Czechoslovakia. The mill will produce 
special high-quality steel sheet 5 to 25 
millimeters thick for oil and gas pipelines. 
Equipment for the third stage of Cuba's 
only steelworks is to be supplied by the 
U.S.S.R. and Czechoslovakia in 1981-88. The 
total capacity of the plant (three stages) is 
to be 680,000 tons per year. The Soviet 
Union will .upply equipment for the third 
stage of the Bruno Leuschner nuclear 
powerplant in the GDR, which has a capaci- 
ty of 880 megawatts. A 400,000-ton-per-year 
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continuous slab caster for Bulgaria is under 
construction at the Uralmash plant in 
Sverdlovsk, U.S.S.R. The design of the third 
stage of the Kozloduy nuclear powerplant in 
Bulgaria is to be done by the U.S.S.R. The 
basic equipment for this stage is to be 
supplied by the Soviet Union in 1983. 

The U.S.S.R. and Yugoslavia have con- 
cluded a second contract for the export to 
the Soviet Union of 20 steam separators for 
1,000-megawatt nuclear powerplants. The 
value of the contract is about $170 million; 
the first consignment is to be sent in the 
second half of 1981. The first contract also 
provided for export to the U.S.S.R. of 20 
separators, 13 of which have been supplied. 
The second stage of the Novi Sad oil refin- 
ery is being built with Soviet help. The basic 
materials and equipment have already been 
delivered from the U.S.S.R. The Soviet 
Union is also assisting in building the 
Skopje oil refinery in Yugoslavia. 

The U.S.S.R. has officially confirmed that 
it is to continue to provide assistance to 
India in expanding the steel industry along 
with plans for the development of India's 
coal, oil, and aluminum industries. Accord- 
ing to an Indian-U.S.S.R. agreement for 
1980-82, Soviet know-how will be available 
for improving Indian steel plant technology. 
Construction of Sail’s Vizag steel plant, 
with a capacity of 3.4 million tons per year 
to be completed by 1988. Under an Indian- 
Soviet agreement concluded in October 
1980, the U.S.S.R. is to provide India with 
. the latest know-how on coal mining and to 
help redesign its coal washers. 

The Soviet Union plans to assist Iran 
with construction of an 800-megawatt ther- 
mal powerplant. Reportedly, the U.S.S.R. 
has offered to supply badly needed spare 
parts for Iran's oil and gas production 
equipment. The Soviet Union is assisting 
Pakistan with construction of a 1.1-million- 
ton-per-year steel works project at Birr 
Oasim near Karachi. The majority of the 
cost of the project is to be met by credit from 
the U.S.S.R. Soviet experts are working 
with the Vietnamese to put the offshore 
drilling project for oil and gas into commer- 
cial operation in 1982. The U.S.S.R. is assist- 
ing Mongolia in the construction of the 
Hotd cement and lime complex. 

In April Algeria and the Soviet Union 
sighed an agreement to extend scientific 
and technical cooperation. The U.S.S.R. is 
to assist in construction of a 630-megawatt 
thermal powerplant. In Ethiopia, the Soviet 
Union is renovating the 600,000-ton-per- 
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year Assab oil refinery. The U.S.S.R. and 
Nigeria have resolved differences arising 
from delays in the construction of the 
Ajaokuta steel project. The first stage, with 
a capacity of 400,000 tons per year of slab, is 
now set to come onstream in the first half of 
1981. Construction of a mining and concen- 
tration complex was completed at Mfouati 
in the People's Republic of the Congo with 
Soviet technical and financial assistance. 
The enterprise is to produce 30,000 tons per 
year of lead and zinc concentrate. Part of 
the concentrate is to be sent to the U.S.S.R. 
The Soviet Union and Mozambique have 
signed a major economic agreement that 
covers mining, industrial, agricultural, and 
shipping areas. 

A joint commission to exchange techno- 
logical information has been established by 
the U.S.S.R. and Bolivia. Faster construc- 
tion of the Lia Palca low-grade tin volatili- 
zation plant in Potoci and the start of 
construction for a similar plant at Machaca- 
marca, in Oruro, have been discussed. Ac- 
cording to Bolivian sources, the U.S.S.R. is 
interested in cooperation with Bolivia in the 
search for the exploitation of hydrocarbons. 
The second hydroelectric powerplant is 
being built in Brazil with Soviet technical 
and financial assistance. Reportedly, after 
studying the power-generating potential of 
the country's rivers, a group of Soviet 
experts have prepared a report on the 
feasibility of building a hydroelectric 
powerplant in Nicaragua. In 1981-85, the 
U.S.S.R. is to provide Cuba with assistance 
in the construction of an 880-megawatt 
nuclear powerplant and a metallurgical 
works with a capacity of 1.3 million tons per 
year of steel. 

Indian, Algerian, and Turkish blast fur- 
nace, steel, smelter, and rolling mill opera- 
tors are being trained at the Soviet Azov 
plant in Zhdanov. More than 100 techni- 
cians from Asia, Africa, and Latin America 
have been trained at the plant's school for 
improving the qualifications of production 
leaders from developing countries over the 
past 10 years. 

The 11th 5-Year Plan (1981-85).—The 5- 
year plan for 1981-85 was ratified by the 
26th Congress of CPSS on March 2, 1981. 
The targets of the 10th plan (1976-80) were 
to be high in most of the important econom- 
ic areas, but the 11th plan (1981-85) is 
characterized by reduced ambitions. Indus- 
trial output in the 5-year period is to be 
increased by 26% to 28%, including means 
of production (Group A) by 26% to 28% 
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and consumer goods (Group B) by 27% to 
29%. Labor productivity in industry is to be 
increased by 23% to 25%. More than 90% of 
the increase in production must be derived 
from this plan. The number of workers 
involved in manual labor in all branches is 
to be steadily reduced, especially in auxilia- 
ry work. The quality of all products is to be 
improved. 

Capital investments are to be concen- 
trated on the most important projects that 
were due for startup during previous years, 
and, above all, on the reconstruction and 
technical reequipping of existing enter- 
prises. Construction of new production proj- 
ects is to be restricted in the European part 
of the country. 

Over the 5-year period, a saving of fuel 
and energy resources amounting to 160 to 
170 million tons of standard fuel is to be 
secured, including 70 to 80 million tons 
resulting from reduced consumption. There 
is to be a reduction in consumption of 
ferrous rolled metal by no less than 18% to 
20%, of steel pipe by 10% to 12%, and 
nonferrous rolled metals by 9% to 11% in 
machine building and metal processing. 
There is also to be a saving of ferrous rolled 
metal and timber materials by 7% to 9% 
and of cement by 5% to 7% in the construc- 
tion sector. 

Utilization of fuel and energy resources 
must be improved. Consumption of oil and 
petroleum products, such as boiler and fur- 
nace fuel, must be reduced. The nuclear 
power industry must be developed at an 
accelerated rate. Extensive use must be 
made of comprehensive processing of raw 
materials, resource-saving technology, and 
technological processes that produce little 
or no waste. Utilization of production facili- 
ties and basic assets must be improved. 

The unit capacities of machinery and 
equipment are to be raised to an optimum 
with a simultaneous reduction of their di- 
mensions, metal input, and power consump- 
tion, and lowering the cost of production per 
unit. 

The following data show the principal 
goals for individual mineral commodities in 
the new 5-year plan: 

1. The generation of 1,500 billion to 1,600 
billion kilowatt-hours of electricity in 1985 
is planned, including up to 220 billion to 225 
billion kilowatt-hours at nuclear power- 
plants and up to 230 million to 235 million 
kilowatt-hours at hydroelectric power- 
plants. The increase in electricity genera- 
tion in the European part of the U.S.S.R. 


MINERALS YEARBOOK, 1980 


must be ensured, mainly, by nuclear and 

hydroelectric powerplants. New facilities of 
24 million to 25 million kilowatts of nuclear 
powerplants must be put into operation. 
Construction of thermal powerplants using 
coal from the Ekibastuz and Kansk-Achinsk 
Basins, as well as natural and associated 
gas from West Siberian fields, must be 
carried out at an accelerated pace. 

Construction of the Smolenskaya, Kali- 
ninskaya, Kurskaya, Balakovskaya, and 
Rostovskaya nuclear powerplants must be 
completed by 1985. The capacity of the 
Chernobyl, Yuzhno-Ukrainskaya, and Rov- 
no nuclear powerplants in the Ukraine are 
to be increased and construction of the 
Khmelnitskiy, Zaporozhye, and Crimean 
nuclear powerplants and the Odessa ther- 
mocentral powerplant will start and the 
first stages are to be commissioned. 

2. In 1981-85, crude oil and gas condensate 
output is to be increased 620 million to 645 
million tons. The oil-extracting industry in 
West Siberia, Kazakhstan, and in the north 
of the country’s European part must be 
developed at a faster pace. The application 
of new methods of treating oilfields must be 
expanded thus increasing recovery of oil 
from the strata. A progressive method of 
gas lift working of the wells and highly 
productive submersible electric pumps must 
be introduced. In 1985, the proportion of oil 
extraction at comprehensively automated 
oilfields must be increased 85% to 90%. 
Labor expenditures on drilling wells must 
be reduced by 15% to 18%. The production 
of oil and gas condensate in Siberia is to be 
increased in 1985 to 385 million to 395 
million tons. Pipeline networks are to be 
expanded, mainly to bring oil from Siberia 
to the European part of the U.S.S.R. 

It is planned to raise the volume of 
primary oil processing. In the Soviet Far 
East the development of the oil refining 
industry will expand. Construction of the 
Chimkent and the second stage of the Pavlo- 
dar refineries are to be completed by 
1985. Efficiency of utilization of oil in the 
petroleum-refining industry is to be raised. 
A further deepening of its refining and 
reduction of losses of oil and petroleum 
products must be ensured. Large-tonnage 
production of aromatic hydrocarbons, liquid 
fuel, ethylene, petroleum, and eletrode coke 
must be attained. Production of highly ef- 
fective additives to fuels and lubricants 
must be increased; and the quality of petro- 
leum products produced must be raised. 

3. Natural gas production is to be increas- 
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ed to 600 billion to 640 billion cubic meters 
in 1985. The production of gas in Siberia is 
to be increased to 330 billion to 370 billion 
cubic meters. Construction of powerful gas 
trunk pipelines must be implemented. 
There. is to be a special effort to increase 
construction of underground gas storage 
units near large cities. 

4. Raw coal (bituminous, anthracite, and 
lignite) production in 1985 is to be increased 
1% to 12% over the 1980 level. This would 
bring production from 716 million tons in 
1980 to 770 million to 800 million tons in 
1985. Coal extraction is to be increased at a 
rapid rate by the surface method in the 
Kuznetsk, Kansk-Achinsk, and Ekibastuz 
Basins. Development of open pit coal, the 
construction of a coal concentrator, and the 
first stage of the thermal powerplant at 
Neryunga in Yakutia must be completed by 
1985. There is to be development of under- 
ground coal mining, particularly for coking 
requirements, and mining by hydraulic 
method. The quality of coal supplied to the 
national economy is to be improved. Condi- 
tions of labor and accident prevention are to 
be improved. The increase in coal produc- 
tion is to be brought about mainly by 
increasing labor productivity. 

According to Soviet sources, over 7 mil- 
lion people work in the energy sector of the 
economy and over one-third of the capital 
investment in industry is used in the devel- 
opment of the energy complex. 

5. Raw steel production is to be increased 
and output of finished rolled steel products 
is to reach 117 million to 120 million tons in 
1985. In the iron and steel industry, special 
attention is to be devoted to improving 
quality and expanding the range of prod- 
ucts. Increase in raw steel output is to be 
obtained by developing the oxygen convert- 
er and electric steel smelting methods. Elec- 
tric steel production is to be increased by 
60%. The amount of continuous-casting 
steel is to be raised to 35 to 37 million tons. 

Expansion of the steel industry remains 
high on the list of priorities of the U.S.S.R., 
although the emphasis is swinging away 
from tonnage output toward improvement 
of quality and more efficient shapes of 
products. The production of cold-rolled 
sheet, rolled metal subjected to hardening 
by heat treatment and made from low-alloy 
steel, thin sheet metal including extremely 
thin sheet with protective coatings, cold- 
rolled strip, dynamo steel, special-section 
and high-precision rolled metal, and thick 
steel plate is to be increased 50% to 150%. 
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The production of threaded pipes for the oil 
industry with new types of thread connec- 
tion and anticorrrosive coatings, high- 
strength pipes for high-pressure boilers, 
pipes for bearings, and pipes for nuclear 
power engineering is to be developed at an 
accelerated rate. The production of multi- 
layer pipes for a gas pipeline is to be 
attained. 

There is to be rapid development of the 
raw material base of ferrous metallurgy. 
The metal content in iron, manganese, and 
chromium concentrates is to be raised. It is 
planned to put into operation the Stoy- 
lenskiy iron ore mining and concentration 
complex in the Kursk Magnetic Anomaly 
area, with a capacity of 9 million tons per 
year of concentrate and facilities for extrac- 
tion of iron ore at the Kacharskiy mining 
and concentration complex in Kazakhstan 
in 1985. 

6. In nonferrous metals, production of 
aluminum is to be raised 15% to 20%; 
copper production is to increase 20% to 
25%; and nickel and cobalt production is to 
be increased by no less than 30%. There will 
be an increase in the production of zinc, 
lead, titanium, magnesium, precious met- 
als, tungsten and molybdenum concen- 
trates, columbium, and other alloying ele- 
ments. The construction of mining and 
concentration complexes at new deposits is 
to be accelerated. Output of nonferrous 
metals is to be increased chiefly by raising 
labor productivity. 

Kazakhstan will continue to be one of the 
largest producers of nonferrous metals. It is 
planned to complete construction of the 
second stage of the Zharmsk and the first 
stage of the Boshchekul mining and concen- 
tration complexes in Kazakhstan. Develop- 
ment of the Annensk and Spassk mines of 
the Dzhezkazgan complex, and new mining 
facilities at the Mirgamaliysk and Shal- 
kinsk deposits in this Republic are to be 
completed by 1985. 

The plan calls for construction of addi- 
tional production facilities at the Pavlodar 
alumina plant and at the Ust’-Kameno- 
gorsk lead-zinc complex (70 million rubles 
investment) in Kazakhstan. New potlines 
are to be commissioned at the Regar alumi- 
num plant in Tadzhikistan, and production 
of aluminum is to start at the Sayansk 
plant in Siberia. 

There will be a renovation of nonferrous 
enterprises in Armenia, as well as a major 
expansion of the Norilsk copper-nickel and 
platinum-group metals complex, which is to 


1016 


be completed by 1985. It is planned to 
complete construction of the Orlovsk min- 
ing and concentration complex and the 
development of the Orlovsk and Spokoy- 
nensk polymetallic deposits in the Chita 
Oblast’ by 1985. Output of copper and pro- 
duction of lead-zinc ore at the Almalyk 
complex in Uzbekistan are to be increased 
during the 1981-85 period. The 5-year plan 
also calls for the beginning of construction 
of a tin mining and concentration complex 
and completion of a gold complex in Tadzhi- 
kistan. Design work on the Udokan copper 
deposit in East Siberia is to be completed by 
1985. 

However, development of the Soviet non- 
ferrous industry will face problems with 
mine depletion, declining metal content in 
the ore, and lagging development of new 
mining, concentration, and smelting facili- 
ties. 

7. Output of mineral fertilizer is pro- 
granied to grow by almost 50% to 150 to 155 
million tons per year in Soviet standard 
units or 36 to 37 million tons in terms of 
100% nutrient content. The most rapid rate 
of growth is to be in the production of 
phosphorous fertilizers. It is planned to 
increase output of apatite concentrate in 
the Kola Peninsula and expand the produc- 
tion of phosphate rock at Karatau in Ka- 
zakhstan by 50%. Output of potassium fer- 
tilizers in Belorussia is to be increased by 
40%, and the output of concentrated and 
compound fertilizers is to be extended. 
From 1985, potassium fertilizers are to be 
supplied to agriculture only in granulated 
form. Labor productivity in this industry is 
to be increased by 28% to 30%. In 1985, the 
supply of mineral fertilizers to agriculture 
is to be not less than 115 million tons in 
Soviet standard units or 26.7 million tons in 
100% nutrient content. Chemical feed addi- 
tives are to amount to 5 million tons. 

8. Geological prospecting activities are 
given special attention in the new 5-year 
plan, largely for exploration for oil, natural 
gas, and condensate fields in Tyumen 
Oblast, in Eastern Siberia, the European 
part of the U.S.S.R., Central Asia, and 
Kazakhstan, and on the continental shelfs. 
Prospecting for deposits of coking coal, en- 
ergy coal, and lignites (particularly in the 
European part of the U.S.S.R.), for easily 
concentrated ores for ferrous and nonfer- 
rous industries, for precious metals and 
diamonds, for bauxite and raw materials, 
for the nuclear energy industry, and for the 
production of mineral fertilizers will contin- 
ue in 1981-85. 
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9. The increase in output of machine 
building is to be no less than 40%. Labor 
productivity is to increase by 31% to 35%. 
Cement production is to reach 140 to 142 
million tons in 1985. 

10. About 3,500 kilometers of new railway 
lines were built in the 1976-80 period. The 
total length of Soviet railways is now more 
than 141,000 kilometers. In the new 5:year 
plan, no less than 3,600 kilometers of new 
railway lines are to be commissioned, over 
6,000 kilometers are to be electrified, and 
more than 5,000 kilometers of double tracks 
are to be built. The entire length of the BAR 
is to be opened to rail traffic. The turnover 
of cargo by railway transportation is to be 
increased by 14% to 15% and passenger 
turnover is to increase by 9%. Labor pro- 
ductivity is to be raised by 10% to 12%. 

In maritime transportation, the cargo 
turnover is to be increased by 8% to 9%. 
Construction of the second stage of the 
Vostochnyy deepwater port near Vladi- 
vostok in the Soviet Far East is to start 
during the new 5-year plan period. Pipeline 
transportation is to receive accelerated de- 
velopment, particularly for oil, natural gas, 
and petroleum products. The quality of 
construction of pipelines is to be raised. In 
air transportation, the network of airports 
will be developed, particularly in areas of 
the North Siberia and the Far East. 

11. To carry out this plan, large resources 
will be required. Capital investment in the 
U.S.S.R. for the next 5 years has been set at 
a level of over 700 billion rubles, an increase 
of 12% to 15% over the preceeding 5-year 
period. Capital investment must be chan- 
neled first into reconstruction and technical 
reequipment of enterprises and into comple- 
tion of construction projects started earlier. 
One of the most important developments 
under the new plan is the geographical shift 
in new projects. 

In the European part of the country, and 
in the Urals, the further development of 
industry is to be implemented mainly by 
means of the better use of the production 
potential, which has already been created 
by reconstruction and technical reequip- 
ment of existing enterprises without in- 
creasing the number of workers. Nuclear : 
power generation is to be extensively devel- 
oped. The putting into use of hydropower 
resources of the North Caucasus and Trans- 
caucasia is to be continued. In Siberia, the 
accelerated growth of fuel industry, electric- 
ity generation, nonferrous metallurgy, 
chemical, petrochemical, and construction 
industries is to be provided. The production 
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of crude oil, including gas condensate and 
natural gas, is to be increased considerably. 
In the Soviet Far East, there will be a 
further development of the nonferrous and 
the oil refining industries. 

The average monthly wages of manual 
and office workers are to be raised by 13% 
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to 16% and their level should be brought up 
to 190 to 195 rubles a month by the end of 
the 5-year period. The income of collective 
farmers is to be raised by 20% to 22%. 

The level of Soviet industrial production 
in 1980 and as planned for 1985 is given in 
table 2. 


Table 2.—U.S.S.R.: Soviet industrial production in 1980 and planned 1985 
(Million tons unless otherwise specified) 


Commodity 


Coal, raw (bituminous, anthracite, lignite h _ 
Petroleum, crude, including condensate _____________ 
Natural gas (billion cubic meter) _ 


Mineral fertilizers (Soviet standard)... . 
Mineral fertilizers (100% nutrient content) ___________ 
Cemetit 4 ee Se ĩ 


NA Not available. 


It has been estimated that in the 1981-85 
period, a growth of fuel output of all types 
of primary energy will amount to 1696 to 
1796 or 300 million to 320 million tons 
of standard fuel. There will be definite 
changes in the structure of fuel and power 
production. These changes will include a 
reduction of the share of oil, a sizable 
growth of the share of natural gas, and a 
growth of hydraulic and nuclear power 
generation. The existing large losses of fuel 
and energy will continue in the 1981-85 
period. 

The output of crude’ oil including gas 
condensate, will grow over the next 5 years 
by 25 million to 35 million tons, which 
means the total production in 1985 will be 
between 625 million and 640 million tons. 
The slowdown of the growth rate of oil 
production in the Soviet Union stems main- 
ly from low labor productivity and short- 
ages of labor, equipment, and materials. 

Soviet natural gas output increased by 
140,000 million cubic meters over the last 5 
years. This growth will probably continue 
in the next 5 years, which will bring the 
Soviet natural gas production up to 580,000 
million cubic meters in 1985. A reduction of 
the share of coal in the total production of 
primary energy toward 1985 is going to be 
accomplished by not more than 7%, which 
will amount to 770 million tons of raw coal 


Production Increase 
1980 1985 : 
reported planned Quantity Percent 

es 716 710-800 54-84 1-12 
fe 603 620-645 17-42 3-7 
-— 435 600-640 165-205 38-47 
. 148 NA NA NA 
—_ 103 117-120 14-17 14-17 
E 104 150-155 46-51 44-49 
ME 25 36-37 11-12 45-49 
Be! 124 140-142 16-18 13-15 
Em 1,295 1,550-1,600 255-305 20-24 


and lignite in 1985. But the quality of coal 
(ash content and other impurities) will de- 
crease over the next 5 years by at least 8%. 

The overall volume of fuel and power 
exports from the U.S.S.R. amounted to over 
300 million tons and imports were about 26 
million tons of standard fuel in 1980. More 
or less the same amount of fuel and power 
will be available for export in 1985. The 
greater number of exports will be shipped to 
CMEA countries. It is expected that exports 
of fuel and power to CMEA nations will be 
raised by about 20% compared with that of 
the previous 5 years. The U.S.S.R. will keep 
exporting fuel to Western and developing 
countries. The amount of this export 
will depend on world prices of oil, gold, 
platinum-group and nonferrous metals, and 
other mineral industry commodities, which 
are the main earners of hard currency to 
pay for imports. 

The years covered by the 1981-85 5-year 
plan are to be difficult for the U.S.S.R. and 
a slower pace for economic activity is ex- 
pected in the future (after 1985). 

The Plan for 1981.—The state plan for 
1981, set as part of the 1981-85 plan, was 
ratified by the Supreme Soviet on October 
29, 1980. A significant cutback in the indus- 
trial growth target confirms that the econo- 
my will suffer its third worst year since the 
Second World War. The growth of national 
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income planned for 1981 at 3.4% represents 
the lowest planned target in the last 10 
years. It is also lower than all the figures for 
growth of national income actually achiev- 
ed under the 9th and 10th 5-year plans, 
except that of 1979. More or less, the same 
can be said of the 4% increase in industrial 
production projected for 1981, the only dif- 
ference being that this figure is a little 
higher than the actual level achieved in 
1980. 

It is evident that the Soviet leadership is 
expecting a further slowdown in economic 
development in 1981, is not regarding cur- 
rent difficulties as being of a temporary 
nature, and is entertaining no hopes of any 
real improvement in the economic situa- 
tion. 

It is worth noting that the Soviet leader- 
ship has once again demonstrated a desire 
to give somewhat more priority to the 
production of consumer goods in 1981. Ad- 
mittedly, the margin is very slight, a 4.2% 
increase for consumer goods compared with 
a 4.1% increase for capital goods. Similar 
attempts have been made in the past but 
have been quickly forgotten, with prefer- 
ence once again being given to heavy indus- 
try. Nevertheless, the possibility cannot be 
ruled out that this slight margin in favor of 
consumer goods will be achieved, as was the 
case in 1971 when consumer goods. showed 
an increase 0.2% higher than capital goods. 

The Soviet leadership does not seem to be 
expecting any substantial improvement in 
agriculture where planned gross output at 
7.5% is lower than the average of 9% 
annual growth achieved under the 10th 5- 
year plan. 

Capital investment is to total 140 billion 
rubles, a 4.9 billion increase over that 
planned for 1980. State capital investment 
is planned at 124.1 billion rubles in 1980, a 
5.2% growth over the 1980 planned level. 
Investment will be significantly increased 
in the “basic branches of industry" and 
consumer goods. Compared with that of 
1980, higher rates of growth in investment 
wil be for electrical generation, fuels, 
chemicals, ferrous and nonferrous metallur- 
gy, machine building, the electrotechnical 
industry, light industry, transport, and oth- 
ers. The capital investment in the fuel and 
power sector will be increased by 9.4% 
compared with that of 1980. 

In 1980, crude oil and condensate output 
increased by 112 million tons compared 
with that of 1975. Production of crude and 
condensate in 1980 was 17.4 million tons 
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over the 1979 level. The 1981 plan calls for 
production of 610 million tons of crude and 
condensate, only 7 million tons more than 
the 1980 level. Pipeline networks are to be 
expanded, mainly to bring oil from Siberia 
to the European part of the U.S.S.R. It is 
planned to put into operation the Tyumen- 
Yurgamysh, Perm-Almatyevsk, and the 
Krasnoleninskiy Svod-Shaim oil pipelines 
in 1981. The aggregate capacity of oil refin- 
eries is to increase by 6 million tons, includ- 
ing the first stage of the Achinsk oil refin- 
ery in Krasnoyarsk Kray. 

The brightest spot in the energy picture is 
natural gas. About 435 billion cubic meters 
were produced in 1980 and the goal for 1981 
is up 5.3% to 458 billion cubic meters. All of 
the growth in gas production is to come 
from Western Siberia, which is to supply 
42% of the total produced, and more than 
half of Soviet oil output is to come from that 
area. A 5,600-kilometer addition to trunk 
and branch gas pipelines is also planned. 
The 1, 273-kilometer Urengoy-Nizhnyaya- 
Turna-Petrovsk pipeline and the 2,000- 
kilometer Urengoy-Nadym-Punga-Ukhta- 
Gryazovets-Torzhok pipeline are to be com- 
missioned in 1981. Raw coal and lignite 
mining in 1981 is planned at 738 million 
tons. Production was 719 million and 716 
million tons in 1979 and 1980 compared 
with planned output at 752 million and 745 
million tons in 1981. The main increase is to 
be from open pit lignite operations in Ka- 
zakhstan and Siberia. Increased coal pro- 
duction is to be from the Kuznetsk, Kara- 
ganda, Ekibastuz, and Kansk-Achinsk ba- 
Sins. 

The plan does not mention the 1981 
quotas for production of pig iron, raw steei, 
and iron ore. Finished rolled output is 
planned at 109.2 million tons and that of 
Steel pipe at 18.5 million tons. It is planned 
to attain an output of 140 new shapes of 
ferrous rolled products. Completion of the 
renovation of blast furnace No. 2 with a 
capacity of 420,000 tons per year at the 
Rustavi works in Georgia and the “2,000” 
rolling mill at the Cherepovets works were 
rescheduled for 1981. Renovation of the 
“2,500” rolling mill at Magnitka and the 
“900-750” mill at the Dzerzhinsk plant in 
Dnepropetrovsk are also to be completed in 
1981. The oxygen-converter shop No. 2 at 
the Novolipetsk complex is to be put on- 
stream. It is also planned to commission 
additional facilities for iron ore production 
at the Mikhaylovsk (Kursk region) mining 
and concentration complex and the Shere- 
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goshsk Mine in Western Siberia with a 
capacity of 2 million tons per year of crude 
ore each. In 1981, iron ore production facili- 
ties are to be increased by 14 million tons of 
crude ore per year. 

According to 1981 targets, the country's 
fertilizer production will be 113.8 million 
tons (Soviet standard), an increase of 9.8 
million tons over that of 1980. The genera- 
tion of electric power is to be increased by 
3.5% to 1,835 billion kilowatt-hours. In 
1981, nuclear power generation is to be 
developed in the European part of the 
U.S.S.R. Two 500,000-kilowatt units are to 
go onstream at the Kursk nuclear power- 
plant. New facilities are to be commissioned 
at Chernobylsk, Rovensk, Smolensk, and 
other nuclear powerplants. Cement produc- 
tion is to be increased by 4.5 million to 128.5 
million tons in 1981. 

Railway capital investment is planned at 
8.8% over the 3,700 million rubles planned 
for 1980 (excluding expenditures on the 
BAR). About 760 kilometers of new track, 
860 kilometers of double track, and 1,000 
kilometers of electrified track are to be 
completed in 1981. 

Soviet priorities for the 1980’s will contin- 
ue to be the vital oil, gas, and machine- 
building industries. Oil and gas production 
are so important (as energy and hard cur- 
rency sources) that adjustments will be 
made elsewhere to ensure fulfillment of the 
planned targets. There will be continued 
exports of petroleum and natural gas and 
imports of steel pipe, pipelining, and petro- 
leum and natural gas extraction equipment. 


Table 3.—U.S.S.R.: Soviet industrial 


production 
(Million tons) 
1980 1981 
Commodity Plan- Report- Plan- 
ned ed ned 

Pig iron- ---------—- 115 NA NA 
Steel, raw 157 NA 156.8 
Rolled finished ferrous 

metal 109 103 109.2 
Coal, raw (bituminous, an- 

thracite, lignite 745 716 738 
Petroleum, crude including 

condensate ..... erue 606 603 610 
Natural gas (billion cubic 

meters) __________ 435 435 458 
Mineral fertilizers (Soviet 

stan 5 115.5 104 113.8 
Steel pipe 18.5 18.2 18.5 
Cement NA 124 128.5 
Power, electric (billion 

kilowatt-hours) |... 1,295 1,295 1,335 

NA Not available. 
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Exploration.—There are more than 
20,000 explored mineral deposits in the 
country. Over 5,000 deposits of various min- 
erals were being exploited in 1980. Accord- 
ing to Soviet sources, the U.S.S.R. account- 
ed for 28% of world mining output and for 
one-quarter of the world mineral produc- 
tion in 1980. Up to 40% of capital invest- 
ment in industry is spent on exploration 
and mining of minerals. Expenditures on 
geological prospecting for the years 1950-80 
increased by a factor of 8, and in 1980 they 
amounted to about 5 billion rubles. They 
will continue to increase annually by 5% to 
8%. Extensive prospecting and exploration 
for practically all commodities was carried 
out on a large scale. There were over 
500,000 employees in the geological and 
prospecting organizations in 1980, including 
over 120,000 graduate specialists with uni- 
versity and technical education. The Minis- 
try of Geology had 36 research institutes 
and 2 design establishments with a total 
staff of over 40,000 persons. Every year 
geologists of the Ministry of Geology alone 
complete more than 20 million meters of 
core well drilling, over 3 million meters of 
petroleum and gas wells, and about 300,000 
meters of various underground mining ex- 
cavations. The geologists have at their dis- 
posal more than 10,000 drilling rigs. 

The main purpose of recent Soviet miner- 
al exploration has been to improve the 
regional distribution of resources for the 
production of major metals, all fuels, and 
many nonmetallic minerals. However, dur- 
ing the past 15 years, no increment in tin 
reserves has been achieved even in the 
Soviet Far East. Poor results were also 
reported in the growth of reserves of baux- 
ite, lead, zinc, mercury, tungsten, molybde- 
num, antimony, and nickel (Kola Peninsu- 
la). According to the Ministry of Geology of 
the U.S.S.R., the quota for exploration of 
additional mineral reserves in the first half 
of 1980 was met by 117.4% for oil and gas 
condensate, 116.6% for iron ore, 143.7% for 
lead, 200% for zinc and tungsten, and 152% 
for phosphate. 

In recent years, the effectiveness of pro- 
specting and exploration has been reduced 
and the number of deposits transferred for 
mining has been reduced. Effectiveness 
has been especially low at Rudnyy Altay, 
Dzhungariya, Karatau, and Balkhash. The 
raw material base is especially poor at the 
Achisay, Balkhash, Tekeli, Belogorsk, and 
Kargayly polymetallic complexes, and all 
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gold mining enterprises of Kazakhstan. An 
improvement in geological prospecting in 
the Soviet Far East is expected as a result of 
the creation of the Soviet’s Dalgeologiya 
Production Geological Association estab- 
lished in May in Khabarovsk on the base of 
the Far Eastern Territorial Geological Ad- 
ministration. The new organization is di- 
rectly responsible to the Ministry of Geolo- 
gy of the U.S.S.R. Another production asso- 
ciation, Yakutgeologiya, was also setup in 
May in the Far North. It will prospect for 
minerals in a vast region of the country 
adjacent to the Arctic Ocean. Exploration in 
Yakutia has been entrusted to 13 large 
prospecting expeditions. 

There are shortages of bauxite, copper 
(Urals), nickel (Kola Peninsula), mercury 
(Ukraine), and lead (Rudnyy Altay and 
Kazakhstan). While there have been prob- 
lems in improving the distribution of re- 
serves, production has been increased from 
existing deposits. Good results were obtain- 
ed in increasing the quantity and quality 
(by 50%) of copper-nickel reserves in the 
Norilsk area, where over 20 teams of geolo- 
gists were employed in 1980. 

Over 2,500 geological and geophysical 
teams are permanently employed in oil and 
gas exploration and about 2,200 exploration 
wells are completed each year, using 2,500 
drilling rigs. In 1980, the target for oil and 
gas exploratory drilling by the Ministry of 
Geology was not met. The speed of drilling 
remained essentially at the 1976 level (887 
meters per rig month). In 1980, Western 
Siberia continued to be the main target for 
Soviet oil and gas exploration, but the speed 
of drilling was low. The main causes of the 
low performance of drilling operations in 
West Siberia are the complex transport 
system for delivery of the basic materials, 
pipes and tools, and organizational deficien- 
cies, and also the severe climatic conditions 
influencing the duration of all forms of 
operations. There is no incentive for deep 
drilling because quota fulfillment in the 
U.S.S.R. is calculated on the basis of the 
number of meters drilled, independent of 
depth. Exploration of oil and natural gas is 
to be extended in the next 5 years. There is 
to be intensive exploration in the European 
part of the country, in Siberia, and on the 
eastern coast of the Caspian Sea. 

The search for oil at great depths of the 
Caspian Sea yielded its first result in Janu- 
ary. A well drilled 84 meters deep yielded 
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200 tons of oil. It is planned to drill wells in 
water depths exceeding 150 meters. This is 
possible with new West European drilling 
rigs. Reportedly, the $110 million contract 
for assistance in oil exploration in the 
Caspian Sea went to a French consortium in 
March. A number of self-propelled plat- 
forms for geological prospecting in the 
Black Sea are to be constructed at the Kiev 
shipbuilding yard. The construction of the 
first vessel was almost finished in 1980. The 
first stage of drilling for oil and natural gas 
off Gdansk in the Baltic Sea, with the 
U.S.S.R., Poland, and the GDR participat- 
ing (Petrobaltic), started in August and the 
first well was to be 3,000 meters deep. Soviet 
and Finnish specialists have discussed the 
possibility of Finnish firms taking part in 
the exploration of oilfields and gasfields in 
the northern continental shelf off the 
U.S.S.R. 

Approximately 35,000 meters of explor- 
atory wells have been drilled on the Sakha- 
lin Island shelf with encouraging results. 
The Soviet Union has pledged to sell half of 
the oil produced to Japan in return for the 
Japanese assistance in drilling. With the 
signing of the Soviet-Vietnam agreement on 
cooperation in geological prospecting and 
extraction of oil and gas on the continental 
shelf off Southern Vietnam in July, the 
U.S.S.R. gained access to Vietnam's promis- 
ing offshore oil and gas reserves. Under a 
Soviet-Brazilian agreement, Soviet geolo- 
gists will be sent to Brazil to search for oil. 

Soviet geologists are not well equipped 
with geophysical instrumentation, particu- 
larly with automated data acquisition and 
processing equipment. The main method of 
contouring deposits is still the preferred 
mechanical method, i.e., drilling wells and 
drifting mine workings. Expenditures on 
geophysical surveying of oil and gas ac- 
counted for 2596 of the total exploration 
cost for these commodities. The U.S.S.R. is 
purchasing large quantities of oil equip- 
ment from Western suppliers as exploration 
of its “vast” oil and gas reserves continues. 
Offshore prospecting needs specialized geo- 
logical and geophysical ships and floating 
drilling rigs, but domestic production of 
these is proceeding slowly. 

Surveying of the Aktogaysk copper depos- 
it in Kazakhstan and the Kholodnenskoye 
lead and zinc deposit in East Siberia was 
completed in 1980. The latter deposit is 
situated 50 kilometers from the BAR. Pre- 
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liminary exploration of the Betyuninsk iron 
ore deposit at the Urals was completed. The 
Soviet Union has reported the discovery of 
its third largest phosphate deposit in Eston- 
ia. Completion of detailed exploration of the 
Podal’skoye copper deposit in the Urals, 
and the Karabinskoye tungsten and Shal- 
kiya lead-zinc deposits in Kazakhstan, as 
well as surveying of the Udokan copper 
deposit in East Siberia, were rescheduled 
for 1981. Completion of exploration of the 
Severogor-Blagodatskoye in the Urals, Bela- 
novskoye in the Kremenchug region of the 
Ukraine, and Aleshinskoye (Kazakhstan) 
iron ore deposits were also rescheduled for 
1981. 

Prospecting was intensified for copper in 
the Urals, at the Udokan deposit in Chita 
Oblast’, and in Central and Southern Ka- 
zakhstan. Prospecting for lead and zinc in 
the Rudnyy Altay region was conducted on 
areas adjacent to the Leninogorsk and Zyry- 
anovsk complexes and at the Uchkulachsk 
deposit in Uzbek S.S.R. Tin prospecting was 
increased in the Yakut A.S.S.R., in the 
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Khabarovsk Kray, in the Pamirs, and in 
other promising regions. Prospecting was 
also undertaken on the northern side of the 
Talnakh ore deposit at Norilsk, and the 
Trudovoye tin deposit in Kirgiziya. Accord- 
ing to “Communist Tadzhikistana," the geo- 
logical prospecting in Tadzhik S.S.R. will 
undoubtedly lead to the discovery of new 
commercial deposits of nonferrous and pre- 
cious metals. The development of gold min- 
ing in the Republic supports this conten- 
tion. Reorganization of the prospecting and 
development firm ‘“Tadzhikzoloto” (Tad- 
zhik gold) into production and development 
of a new mine and construction of new 
concentration plants has recently become 
necessary as a result of prospecting suc- 
cesses and the increased price of gold. 

Exploration for oil and natural gas in the 
Anadyr area (Soviet Far East) is expected to 
increase sharply during the 1981-85 plan 
period. Also, according to an agreement, the 
U.S.S.R. will help Turkey in oil exploration 
and drilling. 


Table 4.—Soviet mineral reserves in place in the AB Ci categories 
(Thousand metric tons unless otherwise noted) 


Commodity 


Bauxite, 26% to 62% alumina ___________________ 


Antimony, metal content 
Arsenic, white (As303) 
Beryllium, be 
Bismuth, me 

Cadmi 


content 


Cement? 


Corundum, natu 
Diamond: 


Fh; ³ð A ⁰ DL 


Phosphate rock: ? 


Apatite; 16% P005 _.__________~_ ~~ 22l 
Sedimentary rock, 18% Pao 


See footnotes at end of table. 


, metal content ______________________ 
Chromium, chromite ore, 30% to 56% Cros 
Cobalt, metal content ——-—----------------—---—— 
Gopper: metal contennntlutd 
Gold, metal content 
Iron ore, 38% ironuLlh h 
Lead, metal conteetntntttt L2 LLL LL 
Magnesium, metal content _____________________ 
Manganese ore, 23% to 26% Mn?._________________ 
Mercury, metal contennitntnt?& 
Molybdenum, metal content ____________________ 
Nickel, metal content ________________________ 
Platinum-group metals, contentt᷑t᷑ _ 
Silver, metal content 
Tin, metal contennntnttti ! 
Titanium, TiO? content vl 
Tungsten, metal contenStitt h 
Zinc, metalcontent. |. t 


F thousand troy non. = 
JJJ.ͤ 8 o. uu 


Clays: Kaolin eee china clayh¶ 4 „4„„4 


———————Á—— do 120, 
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Table 4.—Soviet mineral reserves in place in the A+ B 4- C, categories i —Continued 
(Thousand metric tons unless otherwise noted) 


Commodity A+B+C: 
NONMETALS —Continued 

C n Oe? aaa a aA dd a E aA LL E e 3,000 
OG EN a P.... ð y ais ee eel eee E 5,000,000 
//Cͥã ĩ² ꝙVäͥ ᷣ yꝗddddddddddddddddſꝗdſſũ ͤͥõãyp è q Kd ͤydddd ⁊ᷣ dd EL Ete an APES x 2,000,000 

/// ³⁰¹w red Add ⁰⁰⁰y E ne 1,000 
Potash,? KO content _______________________ ³ 3,800,000 
Salt;alltvpes a ß d ca ECL 1,300,000 
Sulphur. rr ³˙¹ mi ⁰ l ³⁰¹ðüw y y 500, 000 
Ill.. ͥ⁰ ⁰ AM Lee e cta e a sc 15,000 

MINERAL FUELS 
Coal: 
Bituminous and anthracite? ________________________________ Lee 230,000,000 
Lignite and brown coalledddlʒlld̃ʒᷣ „ 190,000,000 

Gas, natural ___________________________ ee million cubic meters? . _ 29,000,000 
/// ³⁰·wmwmyAAAAAAAu ³ĩðVA ͥ ⁰ͥ⁰y. ð yd y 39,000,000 
%%% ̃ ↄ (hh ³· n aN ah aac Li de LA fs, E 8 163,200, 
Fh: ↄ ²ꝓ Get teas Gi cs te ans ee pet oa eh ee 12,900, 

1Estimated except where otherwise noted. 

?Reported in Soviet sources. 


Construction.—The U.S.S.R. continues to 
experience difficulty in completing mineral 
industry projects on schedule owing to defi- 
ciencies in planning, inadequate coordi- 
nation, and equipment and material short- 
ages. The construction of new projects re- 
mained slow and expensive and material 
and labor force resources were frequently 
dispersed over a large number of projects, so 
that leadtimes were two to three times as 
long as specified by the U.S.S.R. State 
Construction Committee. The 10- to 15-year 
period required to develop a mine with a 
capacity of 1 million to 2 million tons per 


year contributed to disparities between the. 


capacities of mines, concentration mills, 
and metallurgical plants in the iron and 
steel industry of Kazakhstan and many 
other projects. The practice of resorting to 
expedients resulted in great inefficiencies 
and prolonged delays in reaching design 
capacity. For example, in the majority of 
mines developed in the Donets Coal Basin 
during the 1971-75 period, the planned ca- 
pacity goals had not yet been reached by a 
total of 12 million tons of coal per year. 
Construction of stainless steel production 
facilities at the Bekabad Plant in Uzbeki- 
stan started in 1974. By 1978, the facility 
was to have achieved 70% of total capacity, 
but actually it reached only 40% by the end 
of 1979. The first and second stages of the 
project cost 90 million rubles. The produc- 
tion cost of steel is 284 rubles per ton, while 
the price is set at 82 rubles per ton. There is 
great overuse of ore, energy, and material.?* 
The volume of unused equipment at the 


ferrous industry construction projects is 
very large. Unused equipment increased by 
70% in 1980 compared with that of 1975.27 
In the chemical industry, there is an enor- 
mous backlog of unfinished chemical plants 
purchased abroad, which are to form the 
backbone of Soviet fertilizer production. 
The idle time of construction equipment 
and trucks at practically all construction 
projects is considerable and chronic.* The 


attainment of designed capacity of rotary 


kilns in the cement industry takes from 5 to 
12 years.?? 

New enterprises that became operational 
in the iron and steel industry includgd the 
first section of the first stage of the cold 
rolling mill with a capacity of 1 million tons 
per year of cold rolling sheet at Novolipetsk. 
Completion of the second section of the first 
stage at this plant was rescheduled for 1981. 
Construction of the “150” rolling mill, with 
an annual capacity of 0.4 million tons of 
wire at the Beloretsk complex in the Urals 
was completed in December. The No. 1 350- 
ton oxygen converter with a capacity of 2 
million tons per year at the Cherepovets 
Plant was put into operation on December 
31, 1980. About 16,000 workers were em- 
ployed in the construction of the converter 
and oxygen plant in 1980, and the cost of 
construction for the year amounted to 206 
million rubles. 

The 2-strand, 8-million-ton-per-year pel- 
letizing plant at Krivoy Rog was commis- 
sioned in June. The plant was built by 
FRG's Lurgi Chemie and Huttentechnik 
GmbH. There are now three Lurgi pellet 
plants, with a total capacity of 14.3 million 
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tons per year, in operation or under con- 
struction in the U.S.S.R. At the Mikhaylov 
iron mining and concentration complex in 
Kursk Oblast’, the No. 13 section of the 
concentrator, with a capacity of 0.8 million 
tons per year of concentrate (1.5 million 
tons of ore), was put into operation in 
December. New facilities for production of 
1.7 million tons per year of iron concentrate 
at the Lebedi complex in the Belgorod 
Oblast’ went onstream in August. The sec- 
ond stage of the No. 2 pelletizer plant, with 
an annual capacity of 3 million tons of iron 
pellets, at the Dneprovsk complex, was 
commissioned in November. The first stage 
of the Yubileynaya Mine at Krivoy Rog, 
with a total capacity of 4 million tons per 
year of crude iron, was commissioned on 
December 26, 1980. The fifth section of the 
Olenogorsk mining and concentration com- 
plex in Murmansk Oblast’, with an annual 
capacity of 1,275,000 tons of iron concen- 
trate, was commissioned in July. The total 
capacity of five sections is about 6 million 
tons of concentrate per year. 

The sinking of the 620-meter-deep shaft 
at the Yakovlevo Mine in Belgorodsk 
Oblast' was completed in April and new 
facilities for the production of 2 million tons 
per year of iron sinter at the Cherepovets 
Plant went onstream in December. 

In the nonferrous industry field , the fol- 
lowing facilities were put into operation in 
1980: The fourth (March) and fifth (Decem- 
ber) potlines at the Regar (Tadzhik) alumi- 
num plant, the first stage of the Nikolay- 
ev alumina plant, a new facility for produc- 
tion of anode copper at the Severonikel 
complex in Monchegorsk (Kola Peninsula), 
and a rolling mill at the Balkhash copper 
complex in Kazakhstan. New facilities also 
were put onstream at the Ust'-Kameno- 
gorsk lead and zinc and the Irtysh chemical 
metallurgical complexes in Kazakhstan, 
and at the Dukat gold mining and concen- 
tration complex in the Soviet Far East. The 
Nadezhda tin mine at the Solnechnyy com- 
plex in Khabarovsk Kray was opened in 
May and the Glubokaya mercury mine at 
the Khaydarkan complex in Kirgiziya be- 
came operational in December. The first 
stage of the Molodezhnaya chromite mine, 
with a capacity of 0.8 million tons per year 
of crude ore, in Aktyubinsk Oblast’, Ka- 
zakhstan, and a new manganese mine, with 
an annual capacity of 0.3 million tons of 
crude ore, at Chiautura Basin, Georgia, 
went into operation in 1980. 
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The second stage of the Kiyembay asbes- 
tos mining and concentration complex in 
the Orenburg Oblast’ was put into oper- 
ation in December. The design capacity of 
this stage is 250,000 tons per year, raising 
the complex's total capacity to 0.5 million 
tons per year. New facilities for production 
of sulfuric acid at the Kokhtla-Yarva miner- 
al fertilizers plant (0.5 million tons per year) 
in Estonia and at the Gomel chemical plant 
in Belorussia went into operation; the 
equipment was manufactured in Poland. 

The 1980 plan called for development of 
new and renovated underground and open 
pit mines for the production of about 16 
million tons per year of raw coal and 
construction of new and the renovation of 
four coal washers of 16.3 million tons per 
year of raw coal. A State Commission ac- 
cepted for operation in 1980 the following 
new coal production facilities in the Donets 
Basin: The first stages of the Zhadovskaya- 
Kapital'naya Mine with an annual capacity 
of 2.1 million tons of anthracite, the Suk- 
hodol'skaya-Vostochnaya Mine with capaci- 
ty of 1.2 million tons per year, and the 
Nagol'chanskaya Mine with designed capac- 
ity of 0.75 million tons per year. The No. 2 
coal washer in the Karaganda Basin, with 
an annual capacity of 7.5 million tons of 
marketable coal, which has been under 
construction for 10 years, went onstream in 
April 1980. In Estonia, a new section at the 
October open pit mine, with a capacity of 
0.9 million tons per year of oil shale, was 
put into production in December. 

Several articles in the Soviet press?! shar- 
ply criticized the pace of development of the 
Nerunga coal production complex in South 
Yakutia, from which exports of coking coal 
to Japan (on compensation basis) are to 
begin in 1983. There is a shortage of 4,000 
workers (50% of the labor requirements) 
and the construction plan for 1979 was met 
by only 50%. 

In 1980, 4,100 kilometers of pipelines 
were to be laid, but only part of the planned 
quota was constructed. The 192-kilometer 
Priobskaya crude oil pipeline in Siberia was 
completed in May and the 425-kilometer 
Samgori-Batumi in Transcaucasia was put 
into operation in November. The oil pipe- 
line in the Caspian Sea, which connects the 
Neftyanyye Kamni offshore oilfield with 
the continent, has reached Zhiloy Island. 
The Soviet Union is having difficulties 
building petroleum refining and petrochem- 
ical industry projects. Construction of the 
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Tomsk petrochemical complex has been be- 


hind schedule for several years. In 1980, 
only the first stage of the Mazheykskiy 
primary oil refinery in the Lithuanian 
S.S.R. was put onstream in September. 

The 1980 planned capital investment for 
development of the Soviet gas industry was 
set at 45 billion rubles. It was planned to 
construct 5,000 kilometers of gas pipelines 
and 29 compressor stations. The following 
gas pipelines were put into operation in 
1980: The 200-kilometer Maykop-Sochi (Jan- 
uary), 180-kilometer Vozey-Usinsk-Pechora 
(February) 70-kilometer Andizhan-Mayli- 
Say (July), 403-kilometer Shurtan-Syr Dary- 
a (November) Yevlakh-Nakhichevan in 
Azerbaydzhan (December), and a 150-kilo- 
meter stretch of the fourth string of the 
Siyaniye Severa gas pipeline between Ur- 
engoy, Ukhta, and Gayazovets (December). 

During the 1976-80 period, about 50,000 
kilometers of oil and gas pipelines, over 300 
compressors, pumping stations, and gas- 
processing plants with an aggregate capaci- 
ty of 15,600 million cubic meters per year 
were put into operation. Compared with the 
preceding 5-year period, the volume of 
building and assembly work for the con- 
struction of enterprises of the oil and gas 
industry has increased by 36%, while in 
Western Siberia it has risen by 130%. 

The 1980 plan called for construction of 
17 billion kilowatts of electrical generating 
capacities. The 600-megawatt Beloyarsk 
prototype fast breeder reactor went into 
operation in April. The reactor is the third 
unit in the plant, which also includes two 
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pressure tube reactors with generating ca- 
pacities of 100 megawatts and 200 mega- 
watts. 

The fifth reactor-VVER-1000, with a ca- 
pacity of 1 million kilowatts, at the Voro- 
nezh nuclear powerplant was commissioned 
in June. The total capacity of the five 
reactors at this plant is 2.5 million kilo- 
watts. The VVER-440 reactor with a capaci- 
ty of 440 megawatts at the Rovenskaya 
nuclear powerplant was put into operation 
in 1980. 

In 1979, the Soviet Union sank 200 shafts 
with a total length of 27,560 meters, of 
which 82 were coal shafts, 97 shafts were 
metallic, and 21 shafts were for the chemi- 
cal and mineral fertilizer industries. Of the 
total length, 19,380 meters were vertical 
and 8,180 meters were inclined shafts. Con- 
struction of the BAR is 1.5 years behind 
schedule. The largest problem is a lack of 
labor. Labor turnover is 50% per annum. 

The number of uncompleted projects in 
the construction industry has risen consid- 
erably in the last 10 years. The total volume 
of unfinished construction at the beginning 
of 1979 reached 85% of the annual level of 
capital investment instead of the 65% aver- 
age according to established regulations. 
The above norm unfinished construction 
projects are valued at 23 billion rubles.*? 
Many mines and plants are costing two to 
three times more than had been originally 
estimated. 

Additional production facilities, including 
new or expanded plants and renovation of 
existing units, are given in table 5. 


Table 5.—U.S.S.R.: Additional or renovated production facilities 


(Million tons) 
1978 1979 1980 
Commodity 1976 1977 Plan- Repor- Plan- Repor- Plan- Repor- 
n ted ned ted ned ted 
Iron ore, crude ____§_______________ 45.0 14.1 38.4 19.8 NA NA NA NA 
Coal and lignite, ra 12.6 17.4 26.6 26.0 30.0 19.3 16.0 15.0 
Pig iron eae aea a ⁰⁰ 2.25 0.6 2.4 2.2 NA NA NA NA 
Steel, raw _____________________ 1.2 6.0 3.6 2.9 NA N NA NA 
Mineral fertilizer (Soviet standard) 7.3 4.0 17.0 3.0 NA 15.8 10.97 9.9 
Cement. oL ea rahe 1.85 4.2 NA 4.1 21.1 N NA NA 
Power (million kilowatts). ___________ _ 11.9 10.0 11.9 8.3 12.3 10.9 17.6 13.1 
NA Not available. 
PRODUCTION 


A Soviet decree of April 1956 classifies all 
data on production capacity and production 
plans of nonferrous, precious, and rare met- 
als and some nonmetallic enterprises as 
State secrets. Although the U.S.S.R. does 
not publish official statistics on many min- 


eral commodities, information is available 
on most minerals. Published information on 
industrial development, however, provides 
some basis for estimating output of many 
other commodities. The increase in Soviet 
mineral production in 1980 was largely due 
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to additional capacity and labor rather than 
to productivity gains. The U.S.S.R. devotes 
one-fourth of its gross national product 
(GNP) to investment, compared with one- 
sixth in the United States. Total Soviet 
industrial production remains about one- 
half of that of the United States. 

Reportedly, 70 elements were recovered 
in the U.S.S.R. In 1979, one-third of the 
total crude steel and 20% of nonferrous 
metals were produced from scrap. The max- 
imum depth of underground coal produc- 
tion reached 1,150 meters in 1979, while the 
average depth was 430 meters. Many new 
plants and mines that were put into oper- 
ation in the 1971-75 period produced at only 
50% to 60% of their design capacity.“ 
During the 1977-80 period, the Asian part of 
the country (east of the Urals) provided an 
increase of almost 100% of oil, natural gas, 
and aluminum, over 90% of raw coal and 
lignite, and about 80% of copper. 

In 1980, the Russian Soviet Federated 
Socialist Republic (RSFSR) continued to 
rank first among the 15 Soviet Republics in 
mineral production and produced about 
80% of the gold and silver, practically 100% 
of platinum-group metals, 90% of the petro- 
leum, over 50% of the natural gas, more 
than half of the coal and steel, and about 
two-thirds of the electric power. While 
having only 3% of the territory of the 
U.S.S.R., the Urals produced a considerable 
portion of the industrial output of the Sovi- 
et Union. Steel and rolled ferrous metal 
products, pipe and metallurgical equip- 
ment, aluminum, copper, zinc, nickel, co- 
balt, gold, platinum, minor metals, asbestos, 
potassium, and various construction materi- 
als are produced in the Urals. The Urals are 
providing the Soviet economy with modern 
machinery and equipment, which currently 
extracts more than 70% of the oil and gas, 
produces 80% of the sinter, over 90% of the 
pig iron, 80% of the continuous cast slabs, 
30% of the hot-rolled metal, all of the cold- 
rolled steel bars, and all of the freight car 
wheels. 

The Ukraine occupied first place in out- 
put of coking coal, manganese and iron ore, 
and second place in natural gas. This Re- 
public continued to provide about one-third 
of the total Soviet coal output, over 50% of 
iron ore, about 50% of the pig iron, 39% of 
the steel and rolled metal, over 75% of the 
manganese ores, about 20% of the natural 
gas, and nearly 50% of the metallurgical 
and electric engineering products. The Re- 
public also produces a considerable share of 
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the country’s output of titanium, mercury, 
sulfur, and graphite. In 1980, this Republic 
had over 6,000 deposits of different miner- 
als. Kazakhstan occupied third place in 
Soviet mineral production and was the lead- 
er both in reserves and in production of 
lead, zinc, copper, chromium, and cadmium. 
There was also considerable production of 
alumina, titanium, magnesium, gold, and 
silver. This Republic produced 30% of the 
total Soviet copper, 50% of the zinc, and 
over 70% of the lead. 

The Soviet mineral industry is facing a 
number of technological problems, includ- 
ing declining ore grades, insufficient variety 
of flotation reagents, increasing ash and 
sulfur content in coal produced, and obso- 
lete equipment. Because of low labor pro- 
ductivity, the labor force shortage is a major 
problem in the development of mineral 
industry despite the fact that Soviet miners 
are relatively well paid. 

In 1980, raw steel output in the U.S.S.R. 
was lower than that in the preceding year. 
Bottlenecks in raw material, transport, and 


. Slowness in the introduction of sophisticat- 


ed engineering and technology will hold 
back the development of the Soviet steel 
industry. During the 1976-80 5-year period, 
Soviet raw-coal production has fallen con- 
siderably behind schedule. In 1980, produc- 
tion fell to 716 million tons, 2.7 million tons 
less than in 1979, and 29 million tons short 
of the revised (84 million tons short of 
original) yearly goal. Daily production of 
natural gas at the Novyy Urengoy Field, 
the largest gasfield in the U.S.S.R., is 20 
million cubic meters less than the planned 
target. The four ministries that are respon- 
sible for bringing the field onstream have 
failed to implement a program adopted in 
1976 for development of this field. Only two 
of three gas-processing installations plan- 
ned for 1978 and only one of three planned 
for 1979 were brought onstream. The plan 
for drilling is behind schedule. It was plan- 
ned to raise the 1975 volume of primary oil 
processing 25% to 30% by 1980. Actually, 
during the 4-year period (1976-79), primary 
oil processing increased only by 15%. 
Although about 400 different minerals 
are mined and processed in the U.S.S.R., 
insufficient attention is paid to the compre- 
hensive use of mineral resources. For exam- 
ple, at the Zyryan lead and zinc complex 
only 8 out of 16 main components of the ore 
are extracted; the remainder go to waste. 
Generally, only the main metals in a specif- 
ic ore type are extracted and most of the 
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byproducts (zinc, cobalt, silver, barium, etc.) 
are discarded. Losses of byproducts amount 
to more than half of the total value of the 
ores. About 31% of all beneficiation and 
metallurgical plants of the Soviet nonfer- 
rous industry did not meet planned targets 
for recovery of copper, lead, zinc, tin, and 
tungsten in 1979. The largest losses of 
metals were permitted by the concentrators 
of the Almalyk (Uzbekistan) and Balkhash 
(Kazakhstan) metallurgical complexes, by 
the Tekely and Achisay (Kazakhstan) min- 
ing and concentration complexes, as well as 
by the Chimkent lead plant, the Ust- 
Kamenogorsk (Kazakhstan) lead-zinc metal- 
lurgical complex, and by the production 
association Nikel complex (Kola 
Peninsula). 

The 1979 planned quotas for Soviet pro- 
duction of alumina, aluminum, lead, zinc, 
nickel, sulfuric acid, and others were not 
met because of shortages of raw materials, 
supplies, fuel, power, and transportation 
problems, as well as nonfulfillment of 
planned targets for construction of new 
facilities.” Nonferrous metallurgy of East 
Kazakhstan decreased production of metals 
during the 1976-80 period.“ The Dzhezkaz- 


gan, Achisay, Irtysh, and Tekel complexes. 


in Kazakhstan did not meet production 
quotas for 1979. Unsatisfactory perfor- 
mance of the Chimkent lead (Kazakhstan), 
*Elektrotsink" zinc, Kirovobad (Azerbaydz- 
han), the Ural'sk aluminum, and Krasnou- 
ral'sk (the Urals) copper plants was report- 
ed in 1979 and 1980.3 In 1979, production 
targets for output of nonferrous ores were 
not met at the mines of Dzhezkazgan 
(Kazakhstan), Almalyk (Uzbekistan), Kras- 
nouralsk (the Urals), and the Irtysh (Kaz- 
akhstan) metallurgical complexes as well as 
at Tyrny-Auz (North Caucasus), Achisay, 
and Karagaylinsk (Kazakhstan) mining and 
concentration complexes.“ 

The lead-zinc industry in Rudnyy Altay 
(East Kazakhstan) is facing serious prob- 
lems as the high-grade polymetallic deposits 
near depletion. Lower-grade ores were used 
recently, but industry lacks the capacity to 
develop and process them. During the 1976- 
79 period, the Leninogorsk and Zyryanovsk 
lead-zinc metallurgical complexes processed 
about 3.5 million tons of polymetallic ores 
with a total lead and zinc content of 0.5% to 
0.6%.“ 1 The slow development of new mines 
in Kazakhstan forced the nonferrous enter- 
prises of this Republic to process old slags of 
lead shaft smelting to recover lead and 
zinc.*? The Dzhezkazgan and Balkhash com- 
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plexes in Kazakhstan have experienced 
Shortages of copper ore for a long time.* 
The old industrial central and southern 
regions of the Urals were beginning to 
experience shortages of copper, iron, and 
other ores in 1980. Some enterprises at 
these areas began to operate on raw materi- 
als transported from other regions.“ 

The quality of Soviet metal is low. Fer- 
rous metallurgy is slowly reorganizing for 
the production of economical shapes. Of 140 
effective rolled products, which according to 
the 1976-80 5-year plan should be produced 
for the needs of the machine-building indus- 
try, more than one-half were not produced. 
The consumption of metal for many kinds of 
machines is up to 50% greater in the Soviet 
Union than in the West. The main reason 
for this lag is inferiority of the grades and 
inadequate strength of the rolled products. 
When the needed grade is not available, a 
large piece is used.“ About 80% of the 
accidents that occurred in 1979 breaks were 
caused by pipe breaks during the operation 
of the main gas pipelines. The main cause of 
accidents is external corrosion of the gas 
pipeline metal.* The quality of steel pro- 
duced is low; consequently, protection from 
corrosion is also poor, resulting in losses of 
15 million tons of steel annually. Because 
of shortages and poor quality of pipe metal, 
the country is buying large quantities of 
pipe from Japan, the FRG, and other West 
European countries. 

The official average ash content of coal 
shipped to consumers increased from 21.6% 
in 1965 to 23.9% in 1979, but the actual 
ash content is much greater. For example, 
the discrepancy between the Shaturskaya 
thermal powerplant and the Dubrovskaya 
underground mine in appraisal of the ash 
content of the very same batch of fuel 
reached 15% to 17%. The Partizan under- 
ground mine shows in its documents an ash 
content of 39% to 40%, while actually it is 
often 61% to 620.“ Izvestiya*? said that one 
of the reasons powerplants were not receiv- 
ing sufficient coal was the poor quality of 
fuel. Mine operators were not directly 
concerned with supplying powerplants with 
high-quality fuel. 

There is a vast labor force at work in full- 
quality inspection. About 17,000 people are 
employed in the quality administrations 
Department of Technical Control and chem- 
ical laboratories of the U.S.S.R. Ministry of 
Coal Industry mines alone. U.S.S.R. Goss- 
nab (State Supply) has more than 800 in- 
spectors who specialized in coal. More than 
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2,000 laboratory and claim workers stand 
guard over U.S.S.R. Minenergo (U.S.S.R. 
Power Ministry) fuel interests, and the 
share of guardians grows constantly. At one 
of the Ekibastuz’s open pit mines, 227 peo- 
ple for mining coal and 217 people for 
taking samples and monitoring are employ- 
ed. There is almost one observer for each 
miner.*! 

Many cement plants have produced low- 
quality products for a long period of time, 
resulting in overconsumption of cement in 
construction. There is a small amount of 
good-quality products produced by the en- 
terprises of the U.S.S.R. Ministry of Coal 
Industry, the Ministry of Ferrous Metallur- 
gy, the Ministry of Nonferrous Industry, the 
Ministry of Construction Materials, and the 
Ministries of Machine Building. 

Losses of minerals during mining, pro- 
cessing, and extraction are large. Further- 
more, the valuable byproducts are not al- 
ways used and they are dumped as waste, 
thus depriving the economy of extra raw 
materials and contributing towards the pol- 
lution of the environment. Many enter- 
prises of machine-building ministries are 
continuing to produce heavy equipment and 
machinery, a result of which the coefficient 
of metal utilization is low. The rolled metal 
is produced in tonnage, not in accordance 
with its purpose, it is stored badly, and it is 
squandered.** According to Soviet sources,55 
annual losses of metal in the technology of 
its production, overconsumption in ma- 
chine-building, and in repair of equipment 
and machines amounted to 42.2 billion ru- 
bles. The losses of cement amounted to 16.5 
million tons per year. Transportation of 
cement alone resulted in losses that are 
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1,100% to 1,200% higher than permitted by 
regulations. 

There is a shortage of metal in the coun- 
try, which is becoming more acute each 
year. Among the main causes of the metal 
shortage are the inefficient planning (pro- 
duction in tons), shortage of new modern 
facilities, and poor product quality. Despite 
the fact that metal output is increasing, the 
volume of production in the economical 
categories is not meeting the national econ- 
omy’s requirements. This applies particu- 
larly to structural sheet, rolled metal with 
anticorrosive coatings, a number of types of 
low-alloy steel, heat-toughened rolled met- 
al, and high-precision sections. Powder met- 
allurgy is developing slowly. The Ministry 
of Nonferrous Metallurgy is failing to sup- 
ply industry and construction with suffi- 
cient volumes of many types of nonferrous 
metal products, particularly rolled alumi- 
num, and high-strength and corrosion- 
resistant alloys which are effective substi- 
tutes for ferrous metals. 

Builders are constantly complaining of a 
shortage of material resources. This is true, 
but at the same time, more than 5 million 
tons of ferrous rolled products, almost 24 
million tons of cement, and more than 12 
million cubic meters of timber are frozen 
above normal at many enterprises.5* 

Citing the chemical industry's impor- 
tance for the national economy, especially 
for the production of mineral fertilizers, the 
Presidium of the U.S.S.R. Supreme Soviet 
in November divided the All-Union Minis- 
try of the Chemical Industry into two all- 
union ministries: The Ministry of the Chem- 
ical Industry and the Ministry for the Pro- 
duction of Mineral Fertilizers. 


Table 6.—U.S.S.R.: Estimated: production of mineral commodities? 


(Thousand metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980P 
METALS 
Aluminum: 
Ore and concentrate: 
Bauxite, 26% to 57% alumina ________ 4,500 4,600 4,600 4,600 4,600 
Nepheline c concentrate, 25% to 30% 
alumina... é LLL cL Ll. 2,400 2,000 2,000 2,000 2,000 
Alunite ane 16% to 18% alumina _ _____ 600 600 600 600 600 
II. cL LC Lu 2,500 2,600 2,600 2,600 2,700 
Metal, smelter: 
Juris, BR ERN OON NIRE Aw ear ee ae We 1,600 1,640 1,670 11,750 1.790 
Secondary 150 150 150 150 150 
Antimony, mine output, recoverable metal 
Content. eue ee ee ns. 7,700 7,900 7,900 8,200 8,200 
Arsenic, white (Asa Os) do 7,400 7,500 7,600 7,700 7,700 
Beryllium: Beryl, cobbed, 10% to 20% BeO do- 1,650 1,700 1,750 1,800 1,800 
Bismuth, mine output, recoverable metal 
content |. —--—------------——- sm ied 60 65 70 72 72 
Cadmium metal, sme lter do 2,700 2,750 2,800 2,850 2,850 
Chromium: Chromite ore, 30% to 56% Cr0s_ owes 2,120 2,180 2,900 2,400 2,450 


See footnotes at end of table. 
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Table 6.—U.S.S.R.: Estimated! production of mineral commodities? —Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Cobalt: 
Mine output, recoverable metal content tons 
Metal, smelter ______________~_ do_ ___ 


Copper: 
Gross weight, 0.5% to 2% (u 
N content, recoverabbe ...— 


Gold, mine output, metal content 
thousand troy ounces. . 
Iron and steel: 
Iron ore, 55% to 63% fes 
Agglomerated products: 


Metal: 
Pig iron and blast-furnace ferroalloys: 
Pig iron for steelmaking 
Foundry pig iron 
SpiegeleiseensQnd 
Ferromangan 


4 


p oom taa 
Tubes from ingots____________— 


Plates and sheets: 
More than 5 millimeters thick 
Other . 


eels, tires, ax les 
Unspecified shapes for sale 
Other and unspecified __________ 


Selected end products: 
Total pipes and tubes 
Cold - rolled sheet 
Tinplate- e a . 
Galvanized sheet |... ----------——- 
Electrical sheet* _______________~_ 


Lead: 
Mine output, recoverable metal content 
Metal, smelter: 


Magnesium metal including secondary |... 


Manganese ore, gross weight? |... 
Mercury metal, including secondary 

76-pound flasks_ — 
Molybdenum, mine output, metal content tons 


See footnotes at end of table. 


1976 


T241,108 


153,251 
31,398 


135,704 
9,121 


144,825 


38,084 


1977 


1,900 
79,400 


124,450 
830 


850 
85 


790 
160 


1,850 
"241,851 


158,195 
36,170 


137,440 
9,238 


, 


146,678 


38,697 
8,349 
5,845 
1,811 


13,852 
18,907 


32,759 

10,714 

3,943 

1,118 
63 


1978 


1,950 
13,550 


810 
170 


8,000 
246,251 


159,564 
45,005 


110,702 
1,207 


141,273 
10,163 


151,436 


39,842 
8,231 
6,071 
1,862 


1979 


139,000 
10,099 


3149,099 


105,117 


18,185 
1,019 


10,244 


61,000 
10,200 


1980P 
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Table 6.—U.S.S.R.: Estimated: production of mineral commodities? —Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Nickel: 
Mine output, metal content |. 
Metal, smelterrrnrnrrr‚nr 
Platinum, mine output, metal content 
thousand troy ounces. . 
= metal, including secondary ..... do... 


Mine output, recoverable metal content tons 
Metal, smelter: 


SSS pen nas DERE PEE do 
siet eae S a 8 do— 
Titanium: 
Concentrates 
Ilmen itte do.... 
rr! tee esses do- 
n ( leah ete do 
Tungsten concentrates, metal content do- 
Vanadium do____ 
Zinc: 
Mine output, recoverable metal content 
Metal: 
Primar —— Lune ec 
Secondary 
NONMETALS 
Asbestos ~~ ~__ Le 
Barte -eoan t endi ee ne Mere ee 
Boron minerals and compounds: 
Gross weight __________________-_-~- 
BeOs content _____________________ 
Cement, hydraulic 
Clays: Kaolin (including china clay 
Corundum, natura tons 


Industrial 222 ³ĩðVKA 8 do- 


Lithium minerals, not further specified 
Lime, dead-burn edu 


. 


1 N content of ammonia ~- ——------—- 
PFE s nur ene n nm 


Phosphate rock: 
Crude ore: 
Apatite, 17.7% Pass 
Sedimentary rock, 13% P205... 


Concentrate: 
Apatite, 39.4% P20 
Sedimentary rock, 19% to 25% P205 __ _ — 


Total Loi e ceann EL I: 

Potash, KzO equivalent? |. _ 

Pyrite, gross weight —-——------------——- 

Sell; all types Ae te 

ium compounds, n.e.s.: 

Sodium carbonate 
Sodium sulfate: 

Natural 2-2: er ou tS 


See footnotes at end of table. 


1976 


1977 


1978 


14, 500 
74,858 
330 
240 


800 


1979 


1980P 
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Table 6.—U.S.S.R.: Estimated! production of mineral commodities? —Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Sulfur —Continued 


Other nate 
S content of pyr ite 
Byproduct: 

Of coal 


Of metallurgy g 
Of natural gas! 
Of petroleum 


MINERAL FUELS AND RELATED 
MATERIALS 
.6 


Anthracite 77. ER E St Be ER RIS 
Mr cim coal: 


Total “hard” coal 
Lignite and brown coal |. ..........-- 
Coke: Coke oven, beehive, breeze, gas cocke 


Fuel briquets: 
From anthracite and bituminous coal 
From lignite and brown 


Total 32332 ³ ³ĩÄWA ĩ³Äöm 8 


Marketed: 
As reported . million cubic meter 
Converted? ______ million cubic feet 
Peat: 
DENEA tura Ä ed a ed 


Petroleum: 
Crude: 
As reported, gravimetric units 
Converted, volumetric units 
thousand 42-gallon barrels... 
Refinery products’ ® ____§_____________ 
Estimated. Preliminary. 
1Unless otherwise specified. 
2Includes data available through Sept 4, 1981. 
SReported in Soviet sources. 


1976 1977 1978 1979 1980P 
2,400 2,700 2,700 2,800 
3,300 ; i 3,500 3,550 
40 40 40 40 40 
2,040 2,180 2,210 2,210 2,310 
870 920 1,100 1,100 1,100 
190 200 200 200 200 
9,140 9,740 10,550 10,550 10,900 
440 4 470 480 490 
77,739 79,000 79,000 79,000 79,000 
183,000 185,000 185,000 185,000 185,000 
287,279 291,000 293,000 289,960 ,000 
548,018 555,000 557,000 553,960 552,000 
163,504 167,025 166,484 164,704 164,000 
84,400 6,000 86,400 , ,000 
1,350 715 700 700 700 
7,204 7,840 7,302 7,300 6,800 
8,554 8,555 8,002 8,000 7,500 
11,950,000 12,884,000 13,852,000 314,370,000 15,374,000 
820,953 346,003 372,194 406,597 435,00 
11,834,295 12,218,928 13,143,845 14,358,770 15,361,807 
131,600 132,000 132,000 132,000 132,000 
60,000 60,000 60,000 60,000 60,000 
33,000 33,500 34,000 34,500 35,000 
519,677 545,799 571,531 586,000 603,000 
3,819,626 4, 011, 623 4,200,753 4,307,100 4,432,050 

383,190 392,722 403,048 415, 000 


Revised. NA Not available. 


1976.79 data are from: United Nations Economic Commission for Europe. Annual Bulletin of Steel Statistics for 


Europe 1979, New Vork. V. 7, 1980, p. 21. 


s produced from semimanufactures listed above and A aro a also from similar imported semimanufactures. Therefore, 


these data are not additive to total semimanufactures listed 
®Run-of-mine coal. The average ash content of coal shi 


ipped from mines was 20.2%, and the average calorific value was 


slightly more than 5,000 kilocalories per kilogram (9,000 Btu's per pound) in 1977. 
Not distributed by type and therefore not suitable for conversion to volumetric units. Data include all energy products 
and some nonenergy products as well as refinery fuel and exclude petrochemical feedstocks, paraffin, petroleum coke, 


white spirit, unspecified minor nonenergy prod 


ucts, and refinery losses. 


81976-78 data are from: United Nations. World Energy Supplies 1973-78, New York. Ser. J, No. 22, 1979, p. 148. 


Mine Safety and Health.—While the 
U.S.S.R. does not publish data on injuries in 
the mineral industry, available Soviet infor- 
mation revealed that there were many fatal 
injuries in 1980. In 1978, fatal injuries 
occurred at one-third of the Donets coal 
mines. The February 22, 1978, Pravda (for 
the first time) indicated that a major acci- 
dent occurred at the Sokuskaya coal mine 
of the Karaganda Basin; resulting in an 
unspecified number of deaths. The second 
major coal mine disaster reported by the 
U.S.S.R. was at the Molodogvardeyskaya 


coal mine in the Donets Basin that occurred 
on August 10, 1979. The third reported 
major coal mine disaster took place at the 
Gorskaya Mine, also in the Donets Basin, on 
April 26, 1980. No casualty figures have 
been disclosed but it is thought that the loss 
of life was considerable. 

In 1978, the number of fatal injuries 
increased in coal mines at the following coal 
production associations: Krasnoarmeyskug- 
ol', Makeyevugol', Ukrshakhtstroy, Ukrza- 
padugol, Donetskugol, Shakhtersk, An- 
thracit in the Ukraine, Gruzugol’, Kizelu- 
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gol’, Primorskugol’, and Yuzhkuzbassugol’. 
In 1979, the number of injuries in the 
nonferrous industry increased at the enter- 
prises of the Armzoloto' production associ- 
ation, ''Svinetsstroy" and Boksitostroy" 
trusts, at the Tyrny-Auz metallurgical com- 
plex, as well as at the Mikhaylovskiy and 
Lebedinskiy mining and concentration com- 
plexes of the ferrous industry. In 1979, a 
high level of injuries took place at the 
following oil production associations: Per- 
maneft, Komineft', and Yuganskneftegaz.*? 

During 1980, the greatest level of trau- 
matism was allowed at a number of coal 
mines controlled by management of the 
Voroshilovgrad, Kuznetsk, Karaganda, and 
Sakhalin safety districts. An inadmissible 
situation has arisen during the operation of 
hoisting cranes at many construction proj- 
ects of ferrous and nonferrous metallurgy 
enterprises. At some mining enterprises 
work is conducted with a large number of 
long-standing infractions. Operational 
startup of units and enterprises with sub- 
stantial incompletions of safety measures 
are occurring. The workers are sent for 
underground work in potentially dangerous 
areas, where safety violations have not been 
abolished.“ The level of fatal injuries at the 
enterprises of the U.S.S.R. Ministry of Geol- 
ogy continued to be high. There were many 
violations of safety regulations at many 
exploration projects.* It has been establish- 
ed by an inspection that fuel accidents have 
been covered up, thus preventing these 
cases from being investigated by special 
commissions.*? 

There was a high rate of injury in many 
mines that resulted from mine manage- 
ment neglect, inadequate safety conditions, 
and violations of safety regulations and 
labor laws to increase production. The num- 
ber of fatal accidents at underground mines 
continued to be high, especially from roof 
caving, mainly due to the shortages of 
props.“ For example, requirements for prop 
shipments to the Karaganda coal basin 
were only 41% in 1979 and 48% in the first 
quarter of 1980. These resulted in shortages 
of props in the amount of 100,000 cubic 
meters in 1979 and 34,700 cubic meters in 
the first quarter of 1980.** The staff of the 
Makeyevka Safety Institute after a study of 
the work at 35 production faces (longwalls), 
established that because of shortages of 
support material in 29 faces, supporting had 
been violated. Inspections show that at 
many coal mines of the Donets Basin, very 
little attention is paid to full and correct 
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supporting of production and development 
faces. Inspections also show that many 
longwalls are insufficiently provided with 
support material.“ 

The amount of workings at coal mines 
that are not in accord with safety regula- 
tions are large. On January 1, 1979, it was 
29.9% at production association Artemugol, 
25.5% at Pervomayskugol, and 19.1% at 
Ordzhenikidze.** At a number of coal mines, 
significant shortcomings of fire-prevention 
measures are allowed. According to a Soviet 
source, 84 kilometers of mine workings 
that are supported with wooden props, and 
85.3 kilometers of air pipelines do not corre- 
spond with safety regulations and standard 
requirements. Many coal mines are not 
equipped with fire extinguishers, fire hoses, 
etc.“ 

The accumulation of dust at work sites in 
underground mines in the Soviet Union is 
high and often exceeds the sanitary stan- 
dard. The neglect of proper dust control at 
many mines resulted in unhealthy working 
conditions. The replacement of old and 
wornout ventilators have been proceeding 
slowly. At many coal mines the dust content 
in the air exceeds the maximum allowable 
concentration. During the inspection of 100 
longwalls at mines of the Ministry of the 
Coal Industry of the Ukrainian S. S. R., it 
was determined that in 15% of production 
faces dust suppression equipment was idle 
and 55% of the longwalls’ water dust sup- 
pression was in adequate.“ 

The lighting at the underground haulage 
of many coal mines is only from 8.6% to 
44.5% of the sanitary standard. In 1980, the 
supply of lamps to Donbass coal miners was 
more than 60,000 lamps short of the re- 
quirement, and this was reason for delaying 
fulfillment of the annual production quota. 
At the Abakum Mine, almost a third of the 
underground miners did not have lamps 
and had to borrow lamps belonging to 
miners who worked on other shifts. The 
mine has 3,500 miners and are short 1,000 
lamps. Moreover, the quality of the lamps 
that are supplied has deteriorated.” 

According to Labor, i the real reason 
why mining in the Soviet Union is very 
hazardous is that “...production quotas are 
becoming not just highly demanding, but 
excessively so." According to the first secre- 
tary of the Komi Oblast' Party Committee, 
I.P. Morozov,” the target for coal output in 
the Komi A.S.S.R. exceeds the mines poten- 
tial for production." The miners are unable 
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to cope with such quotas, even though they 
are compelled to work on most of their days 
off. 


MINERAL TRANSPORTATION 


The railroad accounted for more than 
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half of all the freight turnover in 1980. The 
changes in the Soviet freight turnover by 
type of transportation, over the last 20 
years is shown in table 7. 


Table 7.—U.S.S.R.: Soviet transporation statistics in percent 


Type of transportation 1960 1965 1970 1975 1980 

RailWay <2 e Lu 19.4 69.0 63.1 59.2 50.4 
RIVBR-— e o ] ¾˙⅛«ꝰ ˙ ou o ee mie eh ier 5.2 4.7 4.4 4.0 3.7 
Marinë- -nesunan ee a 6.9 13.8 16.6 13.4 12.5 
Oil pipeliuiuiui nnn 2.7 5.2 7.1 12.1 18.0 
Gas pipeline _-—------------------—- 6 2.2 3.2 5.1 9.1 
Automobile 5.2 5.1 5.6 6.2 6.3 

Total cce ee OE E 100.0 100.0 100.0 100.0 100.0 


Source: Ekonomicheskaya gazeta (Economic Gazette), Moscow. No. 48, November 1980, p. 10. 


About 90% of 1980 mineral production 
was shipped by rail. Coal is the most impor- 
tant commodity transported by rail, con- 
tributing 2096 of the total shipping volume, 
followed by petroleum with 15%. The per- 
formance of the railways, which are essen- 
tial to the development of all sectors of the 
Soviet economy, appears to have declined 
substantially during the past 5-year period. 
Since 1976, average speeds have dropped by 
2.4 kilometers per hour and the average 
distance covered by a locomotive within a 
24-hour period has fallen by 60.5 kilometers. 
The figures for electrified lines alone are 
even worse-falls of 4.4 and 97.7 kilometers 
per hour.“ 

Cross hauling and the irrational transpor- 
tation of coal, coke, ore, oil, timber, building 
materials, and other bulk loads have 
reached gigantic proportions. The Soviet 
Rail Transportation Research Institute has 
estimated that elimination of irrational 
freight movements could reduce transporta- 
tion costs by between 400 million and 500 
million rubles per year and at the same 
time make it possible to deliver an addition- 
al 150 million tons of freight to its 
destination.“ 

Apart from crosshauling, an enormous 
amount of useless deadweight is transport- 
ed around the country. For example, if the 
coal industry made a better job of washing 
its output, the railroad would be relieved of 
conveying between 20 million and 25 mil- 
lion tons of rock. Between 35% and 40% 
more freight cars are required to transport 
undressed logs than would be the case with 
sawed timber. About 11 million tons of 
mineral fertilizers, with a useful content of 
only 20%—half the acceptable standard 
are also dispatched by rail each year.” 


Another factor that directly contributes 
to the burden on the railroad system is the 
tendency, for economic reasons, to concen- 
trate the manufacture of certain industrial 
products in one geographic location. Very 
often, the high costs of transportation that 
result more than overweigh any savings in 
the prime cost of production. 

The growth of coal mining in the U.S.S.R. 
is being accompanied by a deterioration of 
its quality. Some lumps reach the meter size 
when the permissible standard is 30 centi- 
meters. The moisture, waste rock, sulfur, 
and ash content in the coal shipped is 
rising. During the past 10 years, the ship- 
ment of such low-quality products to power- 
generating plants alone increased by 60 
million tons per year. Tens of thousands of 
railroad cars are required daily for coal 
hauling. Coal trains that travel from the 
eastern regions to the European part of the 
country are often loaded with as much as 
40% waste rock and moisture. This means 
that two-fifths of the rolling stock is used 
irrationally. In the winter, an excessive 
moisture in coal causes it to freeze during 
transportation into monolith. It cannot be 
unloaded, therefore, a crusher is required. 
Idle time is increased and cars damaged 
during unloading have to be sent for repair 
prematurely. The high content in the coal 
of ash, sulfur, and other impurities acceler- 
ates wear on the power-engineering equip- 
ment and even leads to breakdowns. The 
powerplants have to create new equipment 
to use poor-quality coal and lignite.” 

During the railroad transportation, each 
railroad car loses from 5 to 10 tons of coal. 
The coal sifts through the holes and is 
blown upward by tachind.? Each time a 
frost occurs hundreds and thousands of 
railroad cars arrive at coal mines with large 
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remnants of frozen coal; the latter is thrown 
outside and turns into debris. More than 
40,000 tons of iron pellets produced by the 
Mikhaylovskiy mining and concentration 
complex are lost during railroad transporta- 
tion each year.*! 

There is cross-hauling of coal on Central, 
Ukraine, West Siberian, and other rail- 
roads. Millions of tons are sent each year 
from Kuzbass (4,000 kilometers) to various 
parts of the Ukraine. Here it is made into 
coke and then returned to its native dis- 
tricts. As a result, the railroads on this 
route are constantly overloaded. Millions of 
tons of coking coal from the Donets Basin 
(Ukraine) travels in the opposite direction. 
During the last 4-year period, the growth in 
average distance for coal hauling by rail 
increased by 98 kilometers. During this 
period, coal transport cost customers 180 
million rubles more than for former dis- 
tances. The amount of work done by the 
railroads increased 75.5 million ton-kilo- 
meters. For the national economy this 
means the loss of a real possibility for 
hauling an additional 46.5 million tons of 
freight. It frequently happens that an 
empty car arrives at a mine with broken 
wooden sheathing, bent guard doors, and 
badly cut hatches. Therefore, coal is lost 
through these cracks during transporta- 
tion. Millions of tons of iron ore are 
transported from the Kursk region to the 
Urals each year.** | 

During the 1976-80 period, 3,300 kilome- 
ters of new railway lines and more than 
3,000 kilometers of second track were com- 
missioned. On January 1, 1980, the total 
length of Soviet railways was 141,000 kilo- 
meters; 42,400 kilometers of track were 
electrified. By the end of 1980, 2,100 kilome- 
ters of the planned 3,500 kilometers of track 
were laid at the BAR. It is planned to put 
160 kilometers of new line into operation, to 
electrify 1,000 kilometers of track, and to 
equip over 2,000 kilometers with automatic 
signaling systems in 1981. The plan calls for 
construction of not less than 3,600 kilome- 
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ters of new railway lines during the 1981-85 
period. 

By January 1, 1981, the U.S.S.R. Ministry 
of the Merchant Marine had 1,748 ships of 
18.6 million deadweight tons in aggregate. 
There were 1,428 dry-cargo vessels (11 mil- 
lion deadweight tons), 310 tankers (6.5 mil- 
lion deadweight tons), and 10 combined dry- 
cargo ships and tankers (1.1 million dead- 
weight tons). The tanker fleet has six ves- 
sels of the "Krym" class (150,000 dead- 
weight tons). A15,000-ton-capacitytanker,So- 
vetskaya neft, was constructed in 1980. It is 
the sixth Soviet tanker with the same 
capacity, but no more orders for such tan- 
kers have been placed. Soviet shipping lines 
employ mainly tankers of 20,000 to 40,000 
deadweight tons. During the 1976-80 period, 
the fleet was augmented by new ships of 
4.26 million deadweight tons in aggregate. 
In the course of the 5 years, a considerable 
number of old ships werewritten off. There 
was an effective increase of 5% in the 
deadweight tonnage of the fleet since the 
beginning of 1976. 

The U.S.S.R. has the sixth largest mer- 
chant fleet in the world. The Soviet fleet is 
increasing by about 1 million deadweight 
tons per year. During the 1981-85 period, 
Czechoslovakia is to supply the Soviet 
Union with more than 90 vessels: Dry-cargo 
river-sea vessels, bucket-ladder dredges, and 
floating suction dredges. 

The first stage of the Vostochnyy port 
east of Vladivostok, which has been con- 
structed with Japanese assistance, can han- 
dle vessels up to 100,000 deadweight tons, 
although ships of only 20,000 deadweight 
tons are being used at present. Japanese 
steel companies received about 2 million 
tons of coal through this port in 1980. The 
second stage of the Vostochnyy port is to be 
built, again with Japanese assistance, in the 
1981-85 period and will comprise a group of 
container terminals, the second stage of a 
coal-handling section, wharves for general 
cargo, wharves to handle grains, and vari- 
ous other projects. 


TRADE 


Soviet foreign trade is a state monopoly 
and is administered by the Ministry of 
Foreign Trade, operating through more 
than 70 foreign trade organizations. Politi- 
cal objectives exert a strong, and often 
determining, influence on foreign trade. 
The Soviet Union trades with 130 countries 
and in 115 cases the trade is based on 


interstate agreements. The trade continues 
to be orientated toward imports of large 
quantities of Western industrial machinery 
and technology (including complete indus- 
trial plants) and substantial grain pur- 
chases. The Soviets rely heavily on both 
foreign Government-backed and commer- 
cial credits to finance the increasing foreign 
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currency deficit. Exports of minerals help 
pay for these imports. 

In 1980, Soviet foreign trade turnover 
(exports plus imports) increased by 11.7% 
compared with that of 1979, reaching 94,100 
million rubles. The increase in trade turn- 
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over resulted from a slight increase in 
physical volume and a substantial rise in 
foreign trade prices for a number of export 
and import goods, particularly oil and other 
energy sources. Soviet foreign trade by 
groups of countries is presented in table 8. 


Table 8.—U.S.S.R.: Soviet foreign trade in 1975, 1978, 1979, and 1980 
(Million rubles) 


Whole world: 


1 T —————— 8? 


m 
Western industralized countries: 


G G;ͤ»;«ê—Q ˙ j 4 — AQ dA 


1975 1978 1979 1980 
sE 50,700 70,200 80,300 94,100 
as 24,000 35,700 42,400 49,600 
ee 26,700 34,500 37,900 44,500 
T 28,600 42,000 45,100 50,600 
SUM 14,600 21,300 23,600 26,900 
Às 14,000 20,700 21,500 23,700 
ES 26,300 39,100 41,600 45,700 
sais 13,400 9,800 21,700 24,300. 
EUN ,900 19,300 19,900 21,400 
TUN 15,800 19,700 25,700 31,500 
A 6,100 8,700 12,500 ,800 
ie 9,700 11,000 13,200 15,700 
E 6,300 8,500 9, 12,000 
ies 3,300 5,700 6,300 ,900 
s 3, ,800 3 5,100 


Sources: Vneshnyaya ake S.S.S.R. (Foreign Trade of the U.S.S.R.) 1978, and Ekonomicheskaya Gazeta (Economic 


Gazette), Moscow. No. 13, h 1981, pp. 21-22. 

Soviet trade turnover with Western de- 
veloped countries increased by 12.3% com- 
pared with that of 1979, chiefly owing to the 
sharp increases in prices. These countries’ 
share of U.S.S.R. foreign trade turnover 
rose from 31.8% in 1979 to 33.5% in 1980. 

During 1980, the volume of total official 
Soviet trade with leading Western devel- 
oped countries, in million rubles, is shown 
in the following tabulation: 


Country 1975 1979 1980 
Germany, Federal Republic of 2,800 4.200 5,800 
Finland_ ~~ ~~~... -.__ 1,800 2,600 3,900 
France: 2 So 1,300 2,600 3,700 
J 1,400 2,200 3,000 
f 1,900 2,600 700 
United Kingdom 1.000 1,900 1.800 
United States 1,600 2,800 1,500 
Netherlands 500 1.100 1.400 
Belgium __._________. 500 1,200 
Austria 400 800 1.000 


Soviet trade with other Western devel- 
oped countries in 1980, in million rubles, 
was as follows: Canada, 1,000; Australia, 
800; Switzerland, 800; Sweden, 700; Greece, 
500; Spain, 400; and Denmark, 300. 

Soviet trade with CMEA countries in- 
creased by 11% in 1980 compared with that 
of 1979. At the same time, the CMEA 
countries’ share of Soviet foreign trade fell 
from 55.7%. in 1978 and 51.9% in 1979 to 
48.6% in 1980. 


Soviet trade turnover with CMEA coun- 
tries is shown, in million rubles, in the 
following tabulation: 


Country 1975 1978 1979 1980 
Bulgaria 3,991 6,142 6,486 7,099 
Hungary _______ 3,274 4,8 5,155 5,738 
Vietnam 206 458 594 612 
German Democratic 

Republic. 5,263 7,693 8,133 9,200 
PFF 2,589 4,169 4,249 4,266 
Mongolia 480 743 772 884 
Poland edge 4,853 7,050 7,555 8,002 
Romania 1,526 1,950 2,146 2,791 
Czechoslovakia — __ 3,911 6,061 6,546 7,184 


Trade with Yugoslavia increased by over 
46% compared with the 1979 level, reaching 
3,800 million rubles in 1980. Trade turnover 
with North Korea increased by 16%, reach- 
ing 572.1 million rubles. Trade with China 
decreased from 332 million rubles in 1979 to 
317 million rubles in 1980. Shipments of 
Soviet goods to Laos increased by 48%, 
reaching 37 million rubles. 

In 1980, the Soviet Union traded with 97 
developing countries and commercial re- 
lations with 76 countries were regulated by 
intergovernment trade or economic treaties 
and agreement. In 1980, trade agreements 
were concluded with Gabon, Grenada, and 
Nicaragua. | 

Soviet trade turnover with developing 
countries is presented, in million rubles, in 
the following tabulation: 
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Country 1975 1978 1979 1980 

India ______ ___ 686 771.4 1,035 1,740 
Argentina 304 331.2 313 1.193 
raq ---------- 1,084.0 1,182 732 
Libya 19 158.6 437 451 
Turkey 95 157.7 379 443 
C 168 205.0 199 321 
Afghanistan 132 215.0 324 505 
„ 710 5.5 325 384 
rann 510 671.1 409 335 
Brazil!!! 396 165.1 180 275 


In 1980, trade with Ethiopia reached 147 
million rubles; with Angola, 95 million ru- 
bles; and with Yemen, 61 million rubles. 

Soviet foreign trade continues to be ori- 
ented toward imports of needed machinery 
and equipment, including complete indus- 
trial plants. Fuels, mineral raw materials, 
and metals play the largest role in Soviet 
exports, representing about half of the total 
official exports during 1980. Soviet exports 
increased by 11.7% in 1980 over that of 
1979, to a considerable extent as a result of 
the increased price of a number of goods on 
the world market. There was a particularly 
sharp rise in the price of energy sources. 

During the 1976-80 period, the Soviet 
Union stepped up its exports of traditional 
raw materials such as oil and petroleum 
products, natural gas, coal and coke, pre- 
cious and nonferrous metals, and some 
nonmetallic mineral commodities. In 1980, 
much of the mineral commodity exports 
were directed to CMEA nations, but there 
was also a large shipment to the West. 
Western Europe is a major importer of 
Soviet petroleum and natural gas. Sales of 
chromium, titanium, and platinum- group 
and precious metals have also been signifi- 
cant. Soviet gas is transmitted to the follow- 
ing CMEA countries: Poland, the GDR, 
Czechoslovakia, Hungary, Romania, and 
Bulgaria. Soviet gas is also flowing to Aus- 
tria, the FRG, France, Italy, Finland, and 
Yugoslavia. 

Estimated ferrous metal exports from the 
U.S.S.R. in 1980 were valued at over 2,000 
million rubles, with rolled products ac- 
counting for 1,250 million rubles. In addi- 
tion, in 1980, the Soviet Union exported an 
estimated 47 million tons of ferrous metal 
ores, including iron, manganese, and 
chrome ores, with a total estimate of 600 
million rubles. High-quality ferrous metal 
imports were at 2,575 million rubles, includ- 
ing rolled steel products at 1,337 million 
and steel pipe at 1,238 million rubles. The 
U.S.S.R. became a net importer of ferrous 
products in 1978 and total steel imports 
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are second only to grain in value. Despite 
being the world's largest steelmaker in 
tonnage, the Soviet Union needs to import 
considerable amounts of high-quality prod- 
ucts from abroad to cover domestic demand, 
especially pipe and some rolled products. 

The planned amount of foreign exchange 
was easily achieved in 1980 by a smaller 
level of gold and other mineral industry 
commodity sales because of the higher 
prices for these commodities. The U.S.S.R. 
traditionally sells most of its gold through 
Zurich, Switzerland, but a small share of 
Soviet gold is sold at other European and 
American gold markets. In recent years 
very little, if any, gold from the U.S.S.R. has 
been sent directly to London. In 1979, repor- 
tedly, the U.S.S.R. sold 230 tons and in 1978, 
400 tons of gold. Soviet gold sales in 1980 
dropped back sharply from the 1979 level. 
The U.S.S.R. transferred 39.76 tons of gold 
to the Swiss bullion market, and also sold 
some metal through London and New York. 
It is estimated that the U.S.S.R. sold only 80 
tons of gold in 1980. The sale of gold in 
previous years were so high that stocks 
were depleted and what was sold in 1979, in 
fact, conformed more closely to current 
production. The Soviet Union normally sells 
its gold when prices are high and keepsthe 
returns for an emergency. The U.S.S.R. may 
have ceased selling gold for a period, since 
its earnings from oil and gold in 1979 have 
given it enough foreign currency for its 
planned requirements. 

The program for the sale of Soviet plati- 
num, gold, and silver Olympic coins was 
completed in early 1980, and according to Y. 
Kuzkin, Deputy Chairman of the Board of 
the Soviet Bank, $170 million worth of coins 
have been sold in 20 Western countries. The 
FRG, the United States, Switzerland, Cana- 
da, and Belgium were the main customers. 

The Soviet Union is a net exporter of lead 
and zinc. Lead exports from the U.S.S.R. 
averaged about 100,000 tons per year in the 
1970-80 period, while imports (metal and 
concentrate) for the same period averaged 
over 80,000 tons. Zinc exports from the 
U.S.S.R. averaged over 100,000 tons per 
year from 1965 through. 1980, while imports 
(metal and concentrate) amounted to over 
70,000 tons per year in the 1970’s. Unexpect- 
ed heavy buying of lead and zinc by CMEA 
countries, headed by the U.S.S.R. in 1979, 
was caused by considerable decreases in 
shipments of Iranian lead and zinc ore and 
concentrate. Soviet imports of Iranian lead 
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ore and concentrate decreased from 47,695 
tons in 1978 to 17,117 tons in 1979, and that 
of zinc ore and concentrates decreased from 
12,241 to 5,914 tons for the same years. 

The U.S.S.R. used to be a major exporter 
of mercury. In 1979-80, it sold an estimated 
8,000 to 9,000 flasks to Western free mar- 
kets. However, it is not expected that mer- 
cury will be exported to the West in 1981. 
The Soviet Union has considerably halted 
aluminum shipments to the West. As a 
result of problems in mining of potash in 
the Urals’ mines, Soviet exports of potassi- 
um decreased from 5.77 million tons in 1978 
to 4.77 million tons in 1979 and to an 
estimated 5 million tons (Soviet standard) in 
1980. It is possible that exports of palladi- 
um, titanium, and high-grade chromium to 
the West may also be decreased in the 
future. 

In 1980, the Soviet Union imported 
machines and equipment in total value of 
15,100 million rubles. Machines and equip- 
ment is the largest group of the U.S.S.R.’s 
imports. Their share in the total Soviet 
imports amounted to 34%. In 1980, goods 
worth 15.7 billion rubles were imported 
from Western developed countries, includ- 
ing machinery, equipment, and transport 
facilities worth 4.7 billion rubles, rolled 
steel products worth 1,337 billion rubles, 
and steel pipe worth 1,238 billion rubles. 
Between 1976 and 1979 Soviet imports of 
Western equipment for the chemical indus- 
try increased almost threefold over the 
previous 5 years to reach 6.2 billion rubles. 
This equipment has been put into operation 
at ammonia, carbamide, and superphos- 
phate producing plants in the cities of 
Odessa, Togliatti, Gorlovka, Novgorod, 
Cherepovets, Dneprodzerzhinsk, and others. 

The Soviet Union imports large quanti- 
ties of bauxite, alumina, rolled steel and 
pipe, tin, fluorine, barium, and some copper, 
lead, zinc, cadmium, tungsten, silver, anti- 
mony, molybdenum, and mica. In 1978 and 
1979, the U.S.S.R. imported about 16 tons of 
silver each year. In 1980, it purchased over 
31 tons. The country increased imports of 
tungsten and some other commodities in 
1980. 

Large-scale and long-term cooperation in- 
creasingly accounts for the growth in Soviet 
trade with Western countries, which dou- 
bled during the 1976-80 period, showing a 
rise of 15.5 billion rubles. The U.S.S.R.'s 
main exports to Western Europe are crude 
oil, petroleum products, and natural gas. 
Western Europe has been an importer of 
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Soviet natural gas since 1968 when a 
branch of the Brotherhood Trunkline, 
which feeds Eastern Europe, reached Aus- 
tria. Export contracts have since been sign- 
ed with the FRG, France, Italy, and Finland 
guaranteeing shipments of natural gas over 
a 20-year period. Natural gas exports will 
soon become the Soviet Union’s second 
main trade commodity (after petroleum). 
More than half of the hard currency earn- 
ings come from oil and gas sales. Shipments 
to France were scheduled to begin in Febru- 
ary 1980 under a 4-billion-cubic-meter an- 
nual delivery contract. Soviet deliveries of 
natural gas to Western Europe were to be 
increased by 20% in 1980 compared with 
that of 1979 shipments. 

West European banks are negotiating 
with the U.S.S.R. credits of $10 billion to 
finance the purchase of steel pipe and 
pumping equipment for the construction of 
a 5,000-kilometer gas pipeline to transport 
gas from Siberia to Western Europe. Under 
the new proposed gas for steel pipe and 
pipeline equipment deal, the FRG, France, 
Italy, Belgium, Austria, the Netherlands, 
and Luxembourg would receive up to 40 
billion cubic meters of Soviet gas annually 
over 20 years starting in 1985. The FRG is 
to receive between 10 and 12 billion cubic 
meters annually. The cost of the entire 
project has been estimated at $14 billion. 
Soviet petroleum exports of OEDC coun- 
tries, chiefly in Western Europe, declined 
slightly for the first time in 1979. 

Trade between the U.S.S.R. and the FRG 
in 1976-80 more than doubled over the years 
1971-75, and in 1980, for the eighth year, the 
FRG was the Soviet Union’s biggest trading 
partner among the Western countries. The 
U.S.S.R. supplies the FRG with natural gas, 
crude oil, and a number of important raw 
materials. Reportedly, Soviet deliveries of 
enriched uranium supplied more than one- 
half of the FRG’s requirements. Soviet pal- 
ladium, titanium, and asbestos accounted 
for a large share of the FRG’s consumption. 
During the 20 years following the conclu- 
sion of the first contract, the Mannesmann 
Corp. of the FRG has supplied 6 million tons 
of large-diameter steel pipes to the U.S.S.R. 
From 450,000 to 715,000 tons of large- 
diameter pipes were annually supplied to 
the Soviet Union. In addition, pipes of other 
types for the oil industry, in particular, had 
also been delivered to the U.S.S.R. No less 
than 13% of all West German steel pipe 
export is absorbed by the U.S.S.R. About 
15% of all exported steel plate and over 
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10% of all machine tools sold abroad are 
shipped to the U.S.S.R. At the same time, 
West German imports from the U.S.S.R. 
advanced at a rate of 50% less than overall 
West German purchases abroad. 

Soviet-Finnish trade turnover in the 1975- 
80 period exceeded 12 billion rubles com- 
pared with the initially planned amount of 
9 billion rubles. In 1981, mutual trade is to 
reach a total value of FM24.4 billion, com- 
pared with an estimated 22 billion in 1980. 
Soviet export of crude oil, which was ex- 
pected to amount to 7 million tons in 1980, 
is to increase slightly in 1981. The 1981-85 
Soviet-Finnish trade agreement calls for 
trade valued at more than $23.5 billion. 
Nearly half of the Finnish exports are 
metal industry products, mainly ships and 
ship equipment, machinery, cables, steel 
products, and others. In return, the U.S.S.R. 
supplies Finland with crude oil, petroleum 
products, natural gas, nuclear fuel, coal, 
coke, and electricity. 

The Soviet-French trade increased 23% 
over the 1979 level and reached 4 billion 
rubles (F F 10.4 billion) in 1980. In 1980, the 
U.S.S.R. had to supply France with over 8 
million tons of crude and petroleum prod- 
ucts and 4 billion cubic meters of natural 
gas. France is one of the Soviet Union’s 
most preferred Western trading partners. 
On July 21, 1980, the Finsider Co. of Italy 
signed a $2.5 billion 5-year exchange agree- 
ment in the U.S.S.R. Under the agreement, 
the Soviet Union will supply Italy coal, 
nickel, iron ore, and steel scrap in exchange 
for 500,000 tons per year of large-diameter 
pipe, steel plates, electrical sheets, and 
other steel products. Italy has announced 
that the state holding company, Ente Nazio- 
nale Idrocarburi would participate in a $10 
billion project to transport Siberian natural 
gas to Western Europe. 

Japanese steelmakers have agreed to sup- 
ply a huge Soviet order for 1 million tons of 
large-diameter steel pipe and 360,000 tons 
of steel plate to be delivered each year for 
the next 5 years. But the realization of the 
agreement will depend on whether or not 
the Export-Import Bank of Japan will ap- 
prove Government financing for pipe ex- 
port. Reportedly, Japan’s Government has 
been asked by the U.S.S.R. to provide be- 
tween $2 billion and $3 billion in loans for 
promotion of a Siberia-Western Europe gas 
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pipeline project. The U.S.S.R. was interest- 
ed in importing up to 60,000 tons of Japa- 
nese alumina in both 1980 and 1981. About 
1,500 tons of copper ingots will be sent by 
Japanese copper smelters to the Soviet 
Union in 1981. Soviet aluminum scrap ex- 
ports to Japan picked up in 1980, but coking 
coal shipments that same year to Japan 
were short 840,000 tons. Under the 1974 
agreement, the U.S.S.R. was committed to 
begin shipping between 3.2 million and 5.5 
million tons of coking coal from the Nery- 
unga complex, South Yakutia, on an annual 
basis between 1983 and 1998. However, the 
Soviet Union notified Japanese coal import- 
ers that it cannot start shipments of Nery- 
ungian coal in 1983. 

Reportedly, in 1980, British exports to 
the Soviet Union rose by 8% to £452.8 
million while British imports fell by 5% to 
£786.2 million. The Soviet Union exports 


40,000 to 60,000 tons per year of aluminum 


scrap (aluminum content) and also exports 
zinc slag, titanium solids and turnings, 
some tin, and occasionally some copper in 
the form of old radiators. The United King- 
dom and the United States take consider- 
able quantities of titanium scrap, while 
Japan, Austria, and Italy import a lot of 
aluminum scrap. 

The Soviet Union’s trade turnover with 
the United States decreased to $1.5 billion 
in 1980. The value of U.S. exports to the 
Soviet Union fell 58% in 1980. American 
exports to the U.S.S.R. had a value of $1,510 
million in 1980 compared with a value of 
$3,604 million in 1979. The fall was due 


. almost entirely to the decline in U.S. agri- 


culture exports. The U.S. Trade Commis- 
sion, in October 1979, determined that im- 
ports of Soviet ammonia were disrupting 
domestic markets and recommended a quo- 
ta of 1 million tons in 1980, 1.1 million tons 
in 1981, and 1.3 million tons in 1982. In 
November 1979, the President embargoed 
the sale of 17 million tons of grain and 
exports of all phosphate fertilizers to the 
U.S.S.R. In addition, the President reim- 
posed an emergency quota on Soviet ammo- 
nia imports of 1 million tons in 1980. 

During the years 1979-80 the U.S.S.R. 
exported to the United States the following 
mineral industry commodities, in million 
U.S. dollars: 


1038 


8 


Commodity 


TP Aon ammonia 
bullion, refined 
Palladium __________________-_~- 6 
Uranium compounds, fluorides == 
Nickel, unwrougggnt! 28.6 
Metal coins, n. eggs 25.2 
2.3 
3 
9 


Qo «o 


o3 
SES 
WS Oo 169 -1 G2 O0» -300 


pat pnt 


Palladium bars, plates, et 
Uranium compounds, n. ess 
Platinum bars, plates, ete 
Rhodiumnmnn 
Ci troleum, tening under 25° 
(heavy fuel oils 
Platinum group metals ‘aa combinations, 


Naphthas, derived from petroleum, etc., 
DH... e w eee - 
Titanium waste and scrap, unwrought _ _ _ 8. 
Platinum sponge 5 
Chrome ore, chromium content not over 
40% chromic oxide. 10. 
Diamonds, over 1/2 carat, cut, not set. 1. 
Titanium sponge, unwrought 2 


Sales of Soviet titanium in the United 
States in 1979 totaled about 300 tons of 
sponge and over 280 tons of ingot. In 1980, 
there were sales of only about 100 tons of 
Soviet sponge. The Soviet Union offered 
limited quantities of titanium sponge to the 
U.S. market in 1981 at approximately $10 
per pound, down from $25 per pound in 
1980. In the first 4 months of 1980, Soviet 
exports of chromite grading more than 
46% Cr20; to the U.S. were 31,000 tons. 

Reportedly, a consortium of Dutch banks 
has agreed to provide up to $1.2 billion 
worth of financing to Dutch companies 
involved in the construction of a 5,000- 
kilometer gas pipeline from West Siberia 
to Western Europe. Trade between the 
U.S.S.R. and the Belgium-Luxembourg 
Union has increased almost fivefold in the 
past 10 years. Reportedly, Belgium, aiming 
to secure gas supplies from the Soviet 
Union, announced in October 1980 that a 
credit of about $1,000 million is being nego- 
tiated with the Soviet Union by a consor- 
tium of Belgian banks to help finance a 
natural gas pipeline from Siberia to West- 
ern Europe. Use á Tubes de la Meuse, a 
Belgian steelmaker, received a contract 
worth $480 million to supply the U.S.S.R. 
with 500,000 tons of seamless pipes over 5 
years. The deal forms part of a project to 
build a gas pipeline from Siberia to Western 
Europe. 

Soviet-Austrian trade in 1980 amounted 
to 1,000 million rubles, the highest annual 
figures for. bilateral trade in the post-war 
period. The Soviet Union shipped oil, coal, 
and other mineral products to Austria. The 
Soviet Union wants to double trade with 
Sweden by 1990, especially trade in metal 
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and energy products, including Soviet im- 
ports of drilling equipment for oil and gas 
on continental shelves and offshore. The 
U.S.S.R. has offered to supply Sweden with 
natural gas. The supply of gas to Sweden 
from the Soviet Union would be made 
possible by the construction of a pipeline 
across Finland. The quantity is to be a 
minimum of 1.5 to 2 billion cubic meters of 
gas per year. Finland has been importing 
just under 1,000 million cubic meters of gas 
annually from the U.S.S.R. since 1974. 
During the 1978-80 period, the U.S.S.R. 
imported over 80,000 tons per year of copper 
concentrate (over 20,000 tons of metal con- 
tent) from Canada. The Soviet Union has 


` signed an agreement with Spain on exports 


to Spain of 150,000 tons of ammonia until 
1983. Soviet-Swiss trade in 1980 amounted 
to 800 million rubles. The Swiss authorities 
are now considering the question of buying 
natural gas from the U.S.S.R. Soviet-Greek 
trade in 1980 reached a value of 400 million 
rubles, nearly double the figure for 1979. 
The U.S.S.R. provides nearly 100% of the 
CMEA countries' imports of crude oil, natu- 
ral gas, pig iron, and electric power; about 
two-thirds of their petroleum products, roll- 
ed ferrous metals, and phosphorous fertiliz- 
ers; about 60% of their coal and manganese 
ore; and up to 90% of their iron ore. Of the 
six East European members of CMEA, only 
Romania and Hungary do more business 
with the West than with the U.S.S.R. In the 
1976-80 period, the Soviet Union was to 
supply its CMEA partners with 370 million 
tons of crude, 46 million tons of petroleum 


products, 88 billion cubic meters of natural 


gas, and 64 million megawatt-hours of elec- 
tricity. During the 1981-85 period, Soviet 
energy deliveries to CMEA nations are to be 
increased by 20% over that of 1976-80, but 
almost none of it will be in oil. The expected 
Soviet oil exports to CMEA countries in 
1981-85 will be 400 million tons, or the 1980 
level of 80 million tons per year. Substantial 
quantities of iron ore, rolled ferrous metals, 
nonferrous metals, and chemical products 
are to be supplied. 

According to the CMEA Secretariat, in 
the last 5 years exports of Soviet natural 
gas to East European countries increased by 
200%, from 13.4 billion cubic meters in 1976 
to about 27 billion cubic meters in 1980, and 
that of oil and electricity increased by 50%. 
The 1980 planned deliveries of Soviet petro- 
leum to East European CMEA countries 
were: Bulgaria, 13 million tons of crude oil; 
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Czechoslovakia, 19.2 million tons of crude 
and products; the GDR, 19 million tons of 
crude and products; Hungary, 7.5 million 


tons of crude oil; Poland, 15.9 million tons of 


crude (13.1 million) and products (2.8 mil- 
lion); Romania, 1.0 million tons of crude and 
products. 

In 1980, Soviet exports of iron ore, pig 
iron, copper, zinc, and aluminum to CMEA 
nations increased over that of 1979. The 
Soviet Union’s exports permit a controlling 
influence over the economies of its CMEA 
satellites. In Eastern Europe, this control 
rests largely on the fuels and energy trade. 
Romania is the only country producing 
moderate quantities of oil; all others are 
heavily dependent upon liquid fuel imports. 
The U.S.S.R. has a controlling influence 
over the metallurgical industries of the 
CMEA nations through exports of coke and 
ferrous and nonferrous metals. 

In 1981-85, Soviet-Bulgarian trade is to 
exceed 40 billion rubles, an increase of 37% 
over the 1976-80 level. In 1980, Bulgaria was 
to receive 4 billion cubic meters of gas from 
the U.S.S.R. Soviet-Czechoslovakian trade 
in 1976-80 totaled 29 billion rubles, and an 
increase of 35% is anticipated in the 1981-85 
5-year period. In 1980, the U.S.S.R. was to 
deliver to Czechoslovakia 19.2 million tons 
of crude and petroleum products at a cost of 
1,125 million rubles, and 8.7 billion cubic 
meters of natural gas. During the 1981-85 
period, Czechoslovakia anticipates annual 
purchases from the U.S.S.R. of 18 million 
tons of crude oil, 8 million tons of iron ore in 
terms of iron content as well as 1 million 
tons of pig iron, several billion cubic meters 
of natural gas, and various other deliveries. 
Soviet-Czechoslovakian trade in 1981 is to 
amount to 7.7 billion rubles. The U.S.S.R. is 
to supply 19 million tons of crude oil, nearly 
9 billion cubic meters of natural gas, iron 
ore, and nonferrous metals for the same 
year. Czechoslovakia is to supply the 
U.S.S.R. in 1981 with 300,000 tons of steel 
pipe worth 120 million rubles. The pipes are 
to be mainly of the seamless variety for use 
in oil and gas pipelines and in the oil- 
refining industry. | 

Reportedly, in 1980 the GDR imported 
the following mineral commodities from the 
U.S.S.R.: 19 million tons of crude oil and 
products, 6.5 billion cubic meters of natural 
gas, 1.7 million tons of iron ore (iron con- 
tent), 3.2 million tons of rolled steel, 130,000 
tons of aluminum, 42,000 tons of copper, 
480,000 tons of apatite concentrate, and 
other mineral commodities. Soviet-East 
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German trade in 1981 is to reach 10 billion 
rubles, an increase of about 10% over the 
1980 level. During the 1981-85 5-year plan 
period the GDR is scheduled to import from 
the Soviet Union 95 million tons of crude oil 
and petroleum products, 32.5 billion cubic 
meters of natural gas, 8.5 million tons of 
iron ore (iron content), 4.5 million tons of 
pig iron, 650,000 tons of aluminum, 211,500 
tons of copper, 6.5 million tons of coke, 21 
million tons of hard coal, and other mineral 
commodities. Although these trade figures 
are impressive, in reality Soviet deliveries 
of mineral industry commodities will re- 
main at their 1980 level during the 1981-85 
period. The GDR will supply the U.S.S.R. 
mostly with machinery and equipment. 

In 1980, Hungary obtained 76% of its oil 
requirements (7.5 million tons), 27% of its 
natural gas, 23% of electric power, and 
more than half its aluminum (in exchange 
for alumina) from the U.S.S.R. In 1981, 
Soviet-Hungarian trade is to reach 6 billion 
rubles. The U.S.S.R. will continue to supply 
Hungary with oil, natural gas, iron ore, 
electricity, etc. In 1981-85, total Soviet- 
Hungarian trade is to amount to 34 billion 
rubles. Soviet imports of Mongolian fluor- 
spar increased in 1980. During the 1976-80 
period, trade between the U.S.S.R. and Ro- 
mania grew by 70% in comparison with the 
1971-75 period and amounted to 9 billion 
rubles. The Soviet Union delivered 0.4 mil- 
lion tons of crude oil to Romania in 1979 
and agreed to ship about 1 million tons of 
crude to Romania in 1980. 

The U.S.S.R. exports to Poland include 
iron, manganese and chrome ore, asbestos, 
apatite concentrate, pig iron, ferroalloys, 
lead, aluminum, and other products. Poland 
ships to the Soviet Union sulfur, zinc, cop- 
per, cadmium, coal, and other products. In 
1980, Poland was to receive from the Soviet 
Union 13.1 million tons of crude oil, 2.8 
million tons of petroleum products, over 5 
billion cubic meters of natural gas, about 9 
million tons of iron ore, etc. The Soviet 
Union and Poland signed a long-term agree- 
ment that runs to 1990. The U.S.S.R. has 
agreed to maintain raw material sales to 
Poland at the 1980 level. Cuba supplies the 
Soviet Union with nickel-cobalt concen- 
trate. Soviet-Cuban trade is to amount to 
approximately 30 billion rubles in the 1981- 
85 period, or about 50% more than in 1976- 
80. The U.S.S.R. has promised to deliver 61 
million tons of oil to Cuba during the 1981- 
85 period. 

The Soviet Union now holds first place 
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among Yugoslavia's trading partners. In 
1981-85, Soviet-Yugoslavia trade is to ex- 
ceed $26 billion. The U.S.S.R. will continue 
to supply Yugoslavia with oil and natural 
gas. Alumina and nonferrous metals will be 
among the products supplied by Yugoslavia. 
U.S.S.R.-mainland China trade dropped by 
about 5% in 1980 from the 1979 level. The 
U.S.S.R. exports to North Korea coal, coke, 
crude oil, petroleum products, ferroalloys, 
chrome and manganese ores, asbestos, sul- 
fur and rolled steel. Soviet mineral imports 
from North Korea consist of zinc, lead, 
cadmium, ingot, and rolled zinc. 

An important new element in trade trea- 
ty relations with developing countries is the 
conclusion of long-term agreements and 
programs on economic, scientific, and tech- 
nical cooperation over a period of 10 to 15 
years covering a wide field of commercial 
relations and creating opportunities for co- 
operation in the utilization of mineral re- 
sources. Soviet exports to developing coun- 
tries consist mainly of machinery and 
equipment. From a total of $5.1 billion in 
imports in 1980, over 20% were mineral 
industry related commodities. 

According to preliminary figures, Soviet 
trade with African countries in 1980 
amounted to $2 billion, an increase of 2096 
over that of 1979. In the first three quarters 
of 1980, trade with Guinea increased by 
almost 20%, with the Congo by 50%, and 
with Benin by 100%. Soviet trade with 
Angola, Libya, and Algeria also grew no- 
ticeably. Soviet imports of Guinean bauxite 
wil be increased from an estimated 2.3 
million tons in 1980 to 3 million tons in the 
future. 

In 1980, India replaced Iraq as the biggest 
trade partner with the Soviet Union among 
the developing countries. India received an 
additional 700,000 tons of Soviet oil and 
products in 1980, in exchange for rice, above 
the 1.5 million tons supplied under a long- 
term agreement. India's request for 5 mil- 
lion to 6 million tons of Soviet oil annually 
in exchange for 1.5 million tons of grain (oil 
for grain deal) is to be negotiated. Soviet 
imports of Indian mica amounted to an 
estimated 850 tons in 1980 compared with 
680 tons in 1979. The U.S.S.R. has supplied 
about 35,000 tons per year of sulfur to India 
since 1971, but shipped only 25,000 tons in 
1979. The U.S.S.R. is reported to have 
agreed to take 3 million tons of iron ore 
from India's Kudremukh project. 

Reportedly, Argentina intends to buy 
enriched uranium from the Soviet Union 
for medical purposes. Argentina is also 
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buying heavy water from the U.S.S.R. The 
U.S.S.R. supplied Turkey with oil, fertiliz- 
ers, ammonia, ferroalloys, ferrous rolled 
metal, and electricity. Shipments of Afghan 
gas to the U.S.S.R. totaled 2.5 billion cubic 
meters in 1980, a 16% increase over that of 
1979. Fertilizers and rolled ferrous metals 
will be provided by the Soviet Union to 
Afghanistan during the 1981-83 period un- 
der an agreement signed in August 1980. 
Before the revolution in Iran, the U.S.S.R. 
imported about 10 billion cubic meters of 
Iranian associated gas. Deliveries dropped 
to about 2.5 billion cubic meters in 1979. 
Because of price disagreement, Iran cutoff 
deliveries of gas in March 1980 and negotia- 
tions for resulting gas sales continued in 
1980. Exports of Iranian lead and zinc ores 
and concentrates has decreased considera- 
bly during the 1979-80 period. 

Reportedly, Brazil has accepted the Sovi- 
et order to export petroleum to Brazil. The 
U.S.S.R. is interested in buying some of 
the Brazilian columbium production. The 
U.S.S.R. supplied Morocco with oil, petrole- 
um products, ammonia, and imported sup- 
erphosphate. An agreement between the 
Soviet Union and Morocco on trade in 1981- 
85 was signed in November 1980. The Soviet 
Union will import from Morocco superphos- 
phate and phosphoric acid. Agreement was 
also reached on Soviet assistance in pro- 
specting for phosphates in Morocco. 

Reportedly, the U.S.S.R., a previous ex- 


porter of graphite, has attempted to buy 


large quantities of graphite from Madagas- 
car. Mozambique shipped tantalite to the 
U.S.S.R. in 1980. According to an agree- 
ment, Kenya shipped to the Soviet Union 
fluorspar worth £2.09 million. Under anoth- 
er agreement, the U.S.S.R. will purchase 
50,000 tons of fluorite from Thailand in 

1981. 

Recently, there have been changes in 
Soviet mineral trade patterns. According to 
some Western experts, the U.S.S.R. has 
ended most mineral export sales to the 
West. Moreover, the Soviets have actively 
been purchasing metals in which that coun- 
try has been self-sufficient, and the U.S.S.R. 
has switched from a net exporter to net 
importer of these commodities. These 
experts explain that a new pattern in Soviet 
minerals trading is the beginning of a 
fundamental shift in mineral trade policy to 
the "Resource War." 

According to these experts, Soviet mines 
suffer from depletion of reserves and poor 
recovery rates. The high financial and tech- 
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nological cost of extracting minerals and 
the shortage of raw materials on the world 
market have produced the “shift” in Soviet 
mineral policy. The liabilities these ana- 
lysts have in mind concern the potential 
risk of conflict with the United States over 
access to strategic raw materials. 

After careful examination of all the avail- 
able facts on Soviet mineral production and 
trade it was found that: 

1. In the Soviet minerals economy, inter- 
national trade is given high priority. Since 
the value and volume of trade are both 
outlined in the national plans, foreign trade 
reflects national goals and priorities. There 
is, therefore, an implied commitment to 
export to achieve a desired trade balance 
and this can result in sales below world 
prices. Domestic consumer demand is a less 
important motivation than exports. Soviet 
exports are not surplus and almost all 
exports could easily be consumed domesti- 
cally. 

2. Exports of some mineral commodities 
have declined and imports of some nonfuel 
materials have begun, but the U.S.S.R. has 
not switched from a net exporter to net 
importer except for tin and in value of 
rolled steel products. 

3. The Soviet Union is a substantial 
supplier of many mineral commodities to 
the West. Price increases in petroleum, 
gold, platinum-group metals, diamonds, and 
other Soviet-exported mineral commodities 
led the U.S.S.R. to decrease its sale of some 
minerals to the West in the 1977-80 period. 
The increased precious metals and diamond 
sales and increased return on petroleum 
sales have allowed that country to keep 
other critical metal supplies for domestic 
use. The Soviets export many mineral com- 
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modities which they need more than the 
country to which they are exported. Among 
those metals now being safeguarded from 
excessive export are high-quality chromi- 
um, manganese, asbestos, titanium, vana- 
dium, and nickel. 

During the August-October 1980 period, 
the Soviet Union reportedly sold more than 
1.8 tons of platinum-group metals valued at 
about 32.6 million Swiss francs. Due to 
slackening prices, gold sales dropped to 80 
tons for the year, from more than 400 tons 
in 1978, and over 200 tons in 1979. 

4. Increases in imports of lead and zinc 
ingots during the 1978-80 period has re- 
sulted from a substantial decrease of Soviet 
imports of Iranian lead and zinc ore and 
concentrates. These metals were sent to the 
GDR and Czechoslovakia on Soviet account. 

5. Soviet minera] commodities exports to 
the West peaked in 1978. In the future, the 
U.S.S.R. will benefit from the continued 
incfease in world oil and other mineral 
commodity prices. In regard to exports, a 
striking change is the considerable increase 
in the U.S.S.R.'s return from its exports of 
crude oil and petroleum products. The share 
of these commodities of the Soviet's West- 
ern exports increased by about 7% in 1978. 
In this respect, the U.S.S.R. profited by the 
price policy pursued by the Organization of 
Petroleum Exporting Countries. It reduced 
the shipments of petroleum to the OECD 
countries from 60.4 million tons in 1978 to 
58.8 million tons in 1979, or by 1.6 million 
tons. 

6. Due to unresolved questions on natural 
gas price, financing, and equipment supply, 
the signing of the U.S.S.R.-West German 
large gas pipeline deal has been postponed 
until the summer of 1982. 


Table 9.— U.S. S. R.: Estimated production, trade, and consumption of mineral 
commodities in the U.S.S.R., 1980 


(Thousand metric tons unless otherwise specified) 


Commodity Production Imports Exports 8 
METALS 
Aluminum: 
Bauxite aca A Rrr ser 600 3,500 i 8,100 
Nepheline concentrate |... 500 res m 2,500 
IIöĩ; růmê c eee. 600 a Rc 600 
Alumin aan. —‚1' 2,700 1,000 ix 3,100 
Metal: 
Primary nz Lee Lc 1,790 9 560 1,239 
Secondary _________________ 150 "e TO 80 
Antimon) tons 8.200 900 er 9,100 
Arsenic, white (As2O3) _________ do ... 7,700 TK 35 7,665 
Beryllium 10% to 20% BeO 0 do 1,800 Ins. E 1,800 
Bismuth -——------------——- do... 72 5 e 77 
Cadmium _________________ do... 2,850 150 45 2,955 
Chromium, 30% to 56% Crz0 2,450 "E 150 1,700 


See footnotes at end of table. 
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Table 9.—U.S.S.R.: Estimated production, trade, and consumption of mineral 
commodities in the U.S.S.R., 1980 —Continued 


(Thousand metric tons unless otherwise specified) 


Commodity Production Imports Exports 3 
METALS —Continued 
Cobalt. A Rem tons 2,050 1,600 bcd 3,650 
Copper: 
Mary e eL ee e 905 65 240 730 
Secondary - —- —- --------------—-- 95 e 16 79 
Gold -_------- thousand troy ounces. . 8,300 Aer 2,500 5,800 
Iron and steel: 
Iron ore — ue etude E 1245,000 em 40,000 205,000 
Sinter on x Le NE. 159,000 NS ad 159,000 
Pellets -—— uo con eee ee 45,000 one os 45,000 
Pig iron and ferroallo ys 1109,500 Ins. 4,600 104,900 
Steel, rule 1148,000 Ins. 800 147,200 
Steel, rollo 1103,000 7,000 6,600 103,400 
Serapo ne oe cA LL eru. 51,000 ME 2,000 49,000 
Lead: 
Primary 3). os. cocum 525 80 100 505 
Secondary _______.____-------- 100 P E 100 
Magnesium metall 74 e 3 71 
Manganese orreeee 10,250 So 1,350 8,900 
Mercur 76 pound flasks. . 62, 000 a Ins. 62,000 
Molybdenum ..........-..--- tons_ _ 10,400 Ins. Ins. 10,400 
Nickel. nn ⁰ ee 154 20 23 151 
Platinum group metals 7 
thousand troy ounces. _ 3,250 Ins. 1,900 1,350 
JF ĩ do.... 46,000 1,000 A 41,000 
n: 
Primary ——— mĩN . c tons 36,000 5,800 aa 41,800 
ndar j do_ ___ 12,000 a 12,000 
, . tons 000 mM 3,600 33,400 
Tungsten _________________ do... 8,700 100 Ins ; 
Zinc: 
Primary S025 AA 785 70 100 195 
Secondar:v'r v vv 80 = E 80 
NONMETALS 
p . 2, 150 Ins 500 1.650 
| a |. See a . .ũ d Sk a eee 500 500 m l, 
Boron, B203 content 100 ies 10 90 
Cement md e ue ⁰⁰A as Sg e seis 1125,000 600 3,500 122,100 
NAV eo ³˙¹ m.. 886 2, 500 Ins. 200 2,300 
Corundum, natura tons 8,600 2,000 ae 10,600 
Diamond: 
FFF thousand carats_ _ 2,250 Ins 1,200 1,050 
Industrial Due 8,600 Ins 700 7,900 
Diatomite -.— ß 225 Ins EN 225 
Feldspa:nesr!!!!!!! 310 slog. e 310 
Fertilizer materials 
Nitrogen: Ncontent 9,300 "T 2,500 6,800 
Phosphatic 
patite 
Ore, 16% POD 45,000 ZA Ins. 45,000 
Concentrate, 39.4% P205 --_---—- 16,500 Ee 6,000 10,500 
Sedimentary rock: 
Ore, 18% PO 19,000 x S 19,000 
Concentrate, 19% to 25% P2Os_ ____ 9,500 202 600 8,900 
Potash, KO equivalent 8,000 NE 2,300 5,700 
Fluorspar = 2.2.2 eco 2c onus 520 550 Ms 1,170 
Graphite... s o oe e LL 100 Ins. US 
Gypsum and plasters ______________- 5,400 Ins. 150 5,250 
Lime, dead-burned_________________ 24,500 Ins. Ins. 24,500 
Magnesite, crude... |. 4,000 480 18 8,538 
MICH, Une rr k ig a Ro 46 1 EE 47 
Pyrite: Sulfur content 3,550 ovs 300 3,250 
Salt, all types 14,500 Ins 400 14,100 
Sulfur, elemental (excluding sulfur content of 
ö ert te Lu 7,350 600 130 7,820 
Sulfuric acid |. .. ~~~ ~~ ___ Le 23, 15 165 22,910 
SERPENS TED 8 490 26 Ins 516 
MINERAL FUELS 
Anthracite ____________-~._____ 79,000 4,000 75,000 
Bituminous: Coking ___.___._____ — 185,000 10,000 23,000 172,000 
Othép- a ee 288,000 on 288,000 
Lignite and brown coal 164,000 15,000 E cs 179,000 
Gas, natural. million cubic meters 1435,000 4,000 35,000 404,000 
Peat: 
Agricultural 131,600 apes m 131,600 
Fuel use 60,000 e "e 60,000 


See footnotes at end of table. 
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Table 9.—U.S.S.R.: Estimated production, trade, and consumption of mineral 
commodities in the U.S.S.R., 1980 —Continued 


(Thousand metric tons unless otherwise specified) 


Commodity Production Imports Exports 3 
MINERAL FUELS —Continued 
Oil shallwſi⁊yiwſdcckkkd. 35,000 EN uu 35,000 
Petroleum: | 
e eme iL 1603,000 5,000 120,000 488,000 
Refinery products... 415,000 1,000 ,000 376,000 


Ins. - Insignificant. 
1Reported in Soviet sources. 


Table 10.—U.S.S.R.: Net import reliance of selected minerals and metals as a percent of 
consumption in 1980 


Net import reliance 
Commodity (minus numbers show Principal sources 
exports) 
METALS 

Aluminum ___~_~_~_~_~_~_~_~__~- -43 
Antimonꝝ 10 Yugoslavia. 
Bauxite and alumina 60 omae Yugoslavia, Hungary, 
Cadmium 5 
Chromium ... 22-22-22 22-2 -44 
Cobalt oe ĩͤ 43 Cuba. 
Columbium__ ~~ ~_~_________ -- 
Copper a ~25 

Kn TN aie y ͤ ne eee ee -43 
Iron orê -o ß -20 
Iron and steel scrap- ----------—-- -4 
Lead .—— o w.w»..- - -8 
Manganese _ —---------------- -15 
Mercurr ds => 
Molybdenum. m -- 
Nickel: 5 o 88 -2 
Platinum-group metals -140 
Selenium __________~_________ -- 
Siver Lu ele ⁵³⅛ SL 88 2 
Steel mill produetei s 1 West Germany, Japan, Italy, 

France. 
Strontium —________________ -- 
Tantalum___—~___~_~_________ -- 
Tellurium —_________________ --— 
Tino 2 EPI s a est 11 Malaysia, United Kingdom, Bolivia. 
Titanium (ilmenite). ___________~_ -11 
Titanium (rutile) ..........---- me 
pet KT 2 China, mainland, Mongolia. 
Vanadium __________________ -5 
272222 .. N A -4 
NONMETALS 
Asbes tos -30 
Bariulb cc ee aa 50 Yugoslavia, North Korea, Bulgaria. 
Comento- saaana r a e -3 
Gypsum____________________ -- 
uorine eL eee ae 41 Mongolia, China, mainland, Thai- 
and. 
Mica hee!t!lekk-̃ -- 2 India. 
Potassium m -40 
Pumcee — — 
ö. —0OB!bß v —3 
Sill 8 — — 
MINERAL FUELS 

Natural gas -8 
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Table 11.—U.S.S.R.: Apparent exports of mineral commodities‘ ? 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal destinations, 1979 
METALS 
Aluminum: : 
Oxides and hydroxides _ - - -- ---------- 8 34 Singapore 30. 
Metal including alloys: 
p a Lir pz eu. 67,443 31,163 Austria 22,167; United States 8,968. 
Unwrought -——---------------—-- 434,972 382,147 Hungary 158, 543; Japan 74,081; 
Czechoslovakia 65, 
Semimanufactures s 17,537 13,323 Poland 7,759; Hungary 3, 140; Yugo- 
slavia 1,652. 
Arsenic: 
Trioxide, pentoxide, acids ____________- c: 16 All to Greece 
Metal inckuc ding alloys, all form 35 87 Yugoslavia 75; ieee Germany 12. 
Beryllium metal including alloys, all forms = 1 All to France 
Chromium: 
Chromite*____________ thousand tons 138 775 United States 234; Poland 134; 
Czechoslovakia 128; Yugoslavia 80. 
Oxides and hydroxidessss  . 5,405 5,780 Czechoslovakia 520; Japan 500; 
Australia 357; Bulgaria 350. 
Metal including alloys, all forms 161 340 All to Belgium- Luxembourg. 
5 oxides and hydroxides kilograms_ _ 65 50 All to Yugoslavia. 
pper: 
Matt "P I 4300 "— 
Sulfateee „ 21,194 20,862 Bulgaria 8,300; Hungary 3,700; 
Switzerland 1,878. 
Metal including alloys: 
JJ ] ] ³¹ü 729 1.962 Australia 1,546; West Germany 345. 
Unwrouggnnttd --- 58,332 48,250 Czechoslovakia 39,000; Finlan 
5,004;* West Germany 2,539. 
Semimanufactures_____________ ~~ 1,728 1,466 Yugoslavia 1,198; Poland 172. 
Germanium metal including alloys, all forms 
kilograms. . 300 a 
Iron and steel: 
Ore and concentrate including pellets 
thousand tons 146,071 44,504 Poland 13,412; Czechoslovakia 9,876; 
Romania 7,053. 
Mn roasteedl ! do... 86 48 All to Hungary. 
etal: 
Scrap? ________________ _ do- 1.677 1.987 Italy 539; East Germany 394; Yugo- 
slavia apan 153. 
Pig iron) 22 2 os ee do— 3,228 2,702 Poland 1 247; Czechoslovakia 729; 
Bulgaria 356; angay 222. 
Ferroalloys s do... 132 100 Hungary 43; Poland 
Steel, primary forms do— 758 787 Hungary 363; Yugoslavia 168; West 
Germany 76; Turkey 75. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
do_ ___ 1,596 1,517 p= 638; East Germany 616; Hun- 
145; Bulgaria 79. 
Universals, plates, sheets _ _ do- 951 905 East rmany 464; Hungary 217; 
Bulgaria 132; Poland 65. 
Hoop and strip- ________ _ do_ ___ 10 16 Yugoslavia 10; Bulgaria 5. 
Rails and accessories do 1 2 Yugoslavia 1. 
WT a eh a do- 6 8 Hungary 6. 
Tubes, pipes, fitting sg do ... r59 46 Yugoslavia 17; Poland 5; West 
Castings and fi h _d 6 2 P Land! bi 
and forgings, roug ccc oland 1. 
Lead metal including alloys: 
Serap o ee teste uc ithe i Le ES et xs 513 All to United Kingdom. 
Unwrought |... 222222222222 32,303 37,012 Czechoslovakia 25,000; Finland 
7,710;* Poland 4,006. 
Semimanufactures _________________ 63 27 All to Saudi Arabia. 
Magnesium metal including alloys, unwrought ... 2,119 1,077 Y lavia o mapan 297; West 
rman 
Manganese: inia 
Ore and concentrate? thousand tons 1,186 1,317 Poland 518; Czechoslovakia 423; East 
Germany 182; Bulgaria 103. 
Oxides oit rc foret TAI 10 A 
Metal including alloys, all form E 259 All to Sweden. 
Mercury 76 pound flasks _ (5) 406 France 203; West Germany 116. 
Molybdenum: 
and concentrate a 11 All to West Germany. 
Metal including alloys, all forms |... (5) 13 West Germany 9; Yugoslavia 4. 
Nickel: 
Ore and concentrate ro 25 All to West Germany. 
Matte and s ign JJ ĩðâ2iſ SR E 1,754 811 Sweden 684; France 100. 


J ee eS nts 62 Austria 61. 
Unwrought ___________________ 122,089 28,871 West Germany 8, 330; United States 
5,310; Czechoslovakia 4,746. 


See footnotes at end of table. 
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Table 11.—U.S.S.R.: Apparent exports of mineral commodities! ? —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Nickel —Continued 
Metal including alloys —Continued 


Semimanufactures_ - —- — - ---------—- 
Platinum and pHanumeroup metals including 

alloys, unworked or partly worked 
value, thousands 


Silver: 
Ore and concentrate hy ED 
Waste and sweepings __________ _ SN 
Metal including alloys, unworked or partly 
worked ol Be ee do____ 
Tin metal including alloys: 
Unwrought 
Semimanufactures _________ kilograms_ _ 
Titanium: 
Ore and concentrate 
Oxides — xx . 
Metal including alloys, all form 


mee cee ee ee ee hee ewe € ee oe 


Tungsten ore and concentrate 
Zinc: 
Ore and concentrate 
Oxides and peroxide . . 
Me angle 


Other: 
Ores and concentrates _______________ 
Ash and residue containing nonferrous 
e . im 
Oxides, 8 peroxides 
Metallo ids 


Base metals including alloys, all form 
NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc _ _ — — — 
Dust and powder of natural and synthetic 
precious and semiprecious stones 
value, thousands. _ 


Grinding and polishing wheels and stones 
Artificial corundu nm 
a 


Barite and witherite___________________ 


ron: 
Crude natural borates _______________ 
Boric acid? ______________________ 
Cement? |... thousand tons 


Fire Clay ue mim 8 


Refractory including nonclay brick? ___ _ 
Nonrefractory. - - -------------—— 
Diamond: 
Gem, not set or strung __ value, thousands 
Industrial! do... 
Diatomite and other infusorial earth. |... 


See footnotes at end of table. 


1978 


"398 


$224,577 


$14 
$200 
$32 


55 
3,583 
21,438 
2,718 
32 
127,328 
r47 


483 


7,891 
26,029 
22,235 

7,046 

129,280 

5,297 


$380,447 


$753 


1979 


118 


$205,399 


$919 
$4,634 


18,178 
66,849 
65,188 

2,071 


20,897 


1,782 
$2,116 


30 
1,089 
232,860 
294 
3,215 


12,760 
3,084 


8,297 
49,367 
38,905 

4,266 

129,812 
894 


$314,731 


$291 
114 


Principal destinations, 1979 


Yugoslavia 111. 


United States $100,877; West Ger- 
many $46,158; Japan $17,363. 


All to Switzerland. 
United States $4,005; Italy $628. 


All to West Germany. 
All to Yugoslavia. 


All to Italy. 

All to owes 

United States 3,426; West Germany 
608; Sweden 465. 

All to United Kingdom. 


All to France. 


All to Spain. 

Czechoslovakia 21,000; India 6,200;* 
Poland 2,043. 

Jordan 63; Spain 20. 


Hungary 18,171. 


Austria 66,595. 
United Kingdom 64,121; Japan 292. 
e eei. 2, és Switzerland ; West 


bordi dier 18 ,000; Austria 2,550. 


Saudi Arabia 1,125; Hungary 613. 


United States $1,148; Belgium- 
pe E $452; "Yugoslavia 


Australia 16; Yugoslavia 12. 

West Germany 1,058. 

Poland 45, nt Hungary 29,163; Ja- 
pan 28,5 24; Czechoslovakia 25, 468. 

Italy 247. 


Japan 3,193. 

Hungary 3,010; Yugoslavia 620. 

Saudi Arabia 673; Hungary 432; 
Czechoslovakia 321; Yugoslavia 


All to Austria. 


Poland 8,294. 

All to Poland. 

Poland 28,163; Yugoslavia 10,742. 
Austria 2,193; Hungary 2,019 


Cuba 37,096; Romania 22,023; 
Bulgaria 20,772. 
Saudi Arabia 496; Ivory Coast 333. 


Belgium-Luxembourg $211,860; 
Japan $34,960; West Germany 


Belium-Luxembourg $160; United 
States $129. 
All to Yugoslavia. 


1046 MINERALS YEARBOOK, 1980 


Table 11.—U.S.S.R.: Apparent exports of mineral commodities! ? —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal destinations, 1979 


NONMETALS —Continued 
Fertilizer materials: 
Crude: 
Nitrogenous. - -— ------------—--—- 293 on 
Phosphatic_ - ------- thousand tons 2,897 3,980 East Germany 1,144; Bulgaria 719; 
Poland 636. 
Potas ooo AA eu 1,998 6,014 New Zealand 5,226. 
Manufactured: 
Nitrogenous® _______ thousand tons 2,336 2,321 Cuba 510; Czechoslovakia 284; Hun- 
gary 249; Turkey 177. 
Phosphatic® ~- ---------—- do 70³ 638 Cuba 262; Bulgaria 182; Hungary 120. 
Potassic____—----------—- do- 5,771 4,773 Poland 1, 538; Hungary 561; Italy 363; 
— 4. 
Other including mixed do 79 50 nay 
Ammonia - -—-------------—- do. ..- 541 1,205 United tates 705; Italy 249; Nether- 
an 
Graphite, natural --——---------------- 12,180 12,697 ue 4,7 Yo Poland 3,636; United 
Gypsum and plasters ___________----~--- 112,484 52,578 Sweden 32 400 Finland 20, 340.5 
lll ³⅛ W A Mi e 135 40 All to Hungary. 
Lame d 00 ? ʃitʒ 8 20 56 Do. 
Magnes ite 17,979 19,383 Hungary 7, 163; Netherlands 6,922; 
Japan 5, 095.3 
Pigments, mineral: Iron oxides, processed_ _ . — — — 2 24 All to e 
Precious and semiprecious stones excluding 
diamond: 
Natural value, thousands $2,880 $10,321 VV $7,925; Spain $837; Hong 
ng 
Synthetic -~ -- -------------—-- do_ ___ $1,064 $1,617 . pole JE Switzerland $290; Hong 
FFII! a thousand tons. 852 915 LH 7 282. We West Germany 98; 
ung 
Salt? | = „3 do 403 403 . Czechoslovakia 118; 
5 k 59. 
Sodium and potassium compounds, n. e. s.: , 
Caustic sd 849 210 All to Turkey. 
Caustic potasn OPCION 2 E. 
Soda Bal. ³ð cum ru 45,386 37,293 Italy 28,389; United Kingdom 5,148. 
Stone, aad and gravel: 
Dimension stone: 
Crude and partly worked |... 15,894 19,181 West Germany 9,500; Italy 7,273. 
Worked_ - —------------------- 1,308 1,411 Poland 881; Saudi Arabia 478. 
Gravel and crushed ro-ckck k 46,932 2,394 Hungary 2, 200. 
Quartz and quartzite _ -——------------ 34 a 
Sand not metal bearing 436 210 All to Hungary. 
Sulfur: 
Elemental: 
Other than colloi daa 29, 606 28,382 Hunga 
Colloi dall!“ x 2 All to United K Kingdom. 
Sulfuric acids 162,471 143,676 Czechoslovakia 119,368. 
pi | (ante enact ms c ree LI a M 43 561 All to Japan. 
Other: 
el emm" 90,690 82,876 5 27,716; Italy 
21,427; Spain 17, 7 
Oxides and hydroxides of magnesium, stron- 
tium, ba rium 734 654 United States 214; Belgium- 
Luxembourg 200. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black? ~_-____________________ 194.252 102,288 Bulgaria 24,153; East Germany 
„O29; Hungary 18,945. 
Coal including briquets: 
Anthracite and bituminous . thousand tons 17,676 21,730 Bulgaria 4,586; East Germany 4,456; 
Czechoslovakia 3,246. 
Briauets of anthracite and bituminous coal - 
8 MR 
Lignite and lignite briquets |... do... 48 59 oe 47; Ja 
Coke and Semicoké. F do— 2,661 1,688 EC rman Tox 522; 
Gas, natura million cubic feet 847,662 1,063,760 tay & zi 117; Czechoslovakia 259,385; 
Fast Germany 152,919; Poland 
140,658. 
Peat and peat briquets s: 167,544 196,118 West Germany 94, 086; France 32,001; 
Austria 22,140.3 


See footnotes at end of table. 
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Table 11.—U.S.S.R.: Apparent exports of mineral commodities! ? —Continued 


(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal destinations, 1979 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum and refinery products: 
Crude thousand 42-gallon barrels. _ 1701, 658 612,851 East Germany 136,240; Czechoslovak- 
ia 136,225; Poland 95,205. 
Refinery products: 
Gasoline do- 37,171 30,293 Netherlands 9,873; West Germany 
8,611; H 4,434. 
Keros ine do- 17.414 3,672 . Hungary 177 2; Netherlands 790; 
Sweden 429. 
Distillate fuel oil |... do 114,757 62,304 West Germany 25,968; Netherlands 
7,958; France 6,176; Sweden 6,058. 
Residual fuel oil do. ... 53,919 42,546 Sweden 14,987; Belgium-Luxembourg 
4,644; Japan 4,632; Italy 3,920. 
Lubricants - - ----------—— do- 1.596 290 Spain 159; Yugoslavia 61; Hungary 
Other: 
Liquefied petroleum gas do 2, 848 8.127 Yugoslavia 7,149; France 486.5 
Mineral jelly and wa do... 98 28 taly 13; Austria 5; United Kingdom 
Nonlubricating oils _ _ _ _ _ _ _ do— ee 182 Spain 178. 
Petroleum coke _________ do... 1,100 1,115 Italy 567; Japan 312; Spain 215. 
Bituminous mixtures do— Au (5) All to Saudi Arabia and Algeria. 
Unspecifieedtdlodo do... 115,693 19,360 All to Poland. 
Mineral tar and other coal-, petroleum-, or gas- 
dervied crude chemicals 306,132 318,342 ney 1 705 F Germany 35,450; 
rance 35,156. 


TRevised. NA Not available. 

lOwing to the lack of official trade data published by the U.S.S.R., this table should not be taken as a complete 
resentation of the U.S.S.R.’s mineral exports. These data have been compiled from various sources which include United - 
ations information, data published by the partner trade countries, and partial official trade sources of the U.S.S.R. 
?Unless otherwise specified, data are compiled from official trade statistics of individual trading partners. 
3Official Trade Statistics of the U.S.S.R. 

*Metallgesellschaft Aktiengesellschaft (Metallstatistics) Frankfurt am Main, West Germany. 

5Less than 1/2 unit. 
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Table 12.—U.S.S.R.: Apparent imports of mineral commodities'? 
(Metric tons unless otherwise specified) 
Commodity 1978 1979 Principal sources, 1979 
METALS 
Aluminum: 
Baux ite thousand tons. 3,202 2,826 Guinea | ,935;5 Greece 642; Yugoslav- 
ia 
Oxide and hydroxide |... _ do— 922 938 Hungary 431; Yugoslavia 289; United 
States 70. 
Metal including alloys: 
Unwrought _____________-_---- 1,769 1,028 Norway 799; United Kingdom 229. 
Semimanufactures 110,734 8.773 Austria 3, 150; West Germany 1,546; 
Japan 1 381; Yugoslavia 1, 310. 
Antimony metal including alloys, all forms 810 130 All from Yugoslavia. 
Beryllium metal including alloys, all forms 2 = 
Bismuth metal including alloys, all forms 35 ES 
8 metal including alloys, all form 95 1 All from West Germany. 
pper: 
Gre and concentrate 142,486 140,316 Canada 83,092; Philippines 50, 633.“ 
Metal Including alloys: 
PAD. 0: usos Sup n a E Eu 117 55 All from Austria. 
, 10,988 14,428 Poland 6,448; United States 2,991; 
West Germany 2,477. 
Semimanufacture s 23,324 20,276 Poland 6,898; Yugoslavia 6,749; 
Japan 3,623 
Iron and steel metal 
a: 1 fe ee eee 8 119,372 20,000 All from Mongolia.“ 
Pig rón oseo [iZʃ—ʃ r...... E SE 196,502 47,230 Algeria 42, 230; Sweden 4, 673. 
Ferroalloynͤ»r,s „ 3,700 2,998 North Korea 2,818; Brazil 100. 
Steel, primary form 7, 973 31.190 West Germany 19,219; France 5,357. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
thousand tons. _ r 1,305 13139 Spain 306; Japan A Poland 174; 
West Germany 114 
Universals, plates, sheets do... 32415 2,970 West Germany 1,376; Belgium- 
Luxembourg 386; Áustria 369. 
Hoop and strip ----------—- do— 278 300 West Germany 190; Japan 38; 
Be ium-Luxembourg 20. 
Rails and accessories do... 1 6 Mainly from Japan. 
EIEN ge “A8 do... 24 32 Belgium-Luxembourg 12; Japan 6; 
Italy 4; West Germany 3. 
Tubes, pipes, fitting do.... 2,951 3,478 Japan 1. 239; West Germany 1,032; 
taly 428; Czechoslovakia 400. 
vr Castings and forgings, rough _ _ do 3 6 Japan 3; West Germany 2. 
Ore and concentrate 87,427 86,099 Ireland 10,571;* United States 18,630; 
Canada 18, 100. 
RN oc cto eL te Eee E E 1,073 1,336 France 664; West Germany 572. 
Metal including alloys 
Unwrought ___________________ 68,289 87,605 Yugoslavia 20,370; France 17,829; 
nited Kingdom 15,056 
Semimanufactures_______________ 37 29 Yugoslavia 17; Japan 9. 
Manganese: 
Ore and concentrate 10 i 
ÜXIde8 ͥ mk = v.. e 4,000 5,367 Greece 2,700; Ireland 1,800. 
Mercury- ------------- 76-pound flasks_ _ e 2 All from Japan. 
Molybdenum 
re and concentrateeeeeeeeeeeeeee 4,370 3,391 Mr ds States 2,856; West Germany 
Metal including alloys, all form 89 (5) All from Japan and Switzerland. 
Nickel: 
Matte and s tn J AA esas Ses eos 4,055 All from Algeria. 
Metal including alloys: 
SCPHDI m ⁵⅛ ð o mt m 
Unwrouggnt m 10 France 9. 
Semimanufactures.. -----------—- 157 42 Italy 23; Japan 12. 
Platinum and platinum-group metals including 
alloys, unworked or partly worked 
value, thousands. _ $21,600 $1,519 United Kingdom $791; West Ger- 
many $505. 
Silver: 
Ore and concentrate do- 85,711 $2,737 All from Canada. 
Metal including alloys, unworked or partly 
worked .—.. we ee do- $2,937 $5,556 Switzerland $5,555. 
Tantalum: 
Ore and concentrate 11 = 
is Metal including alloys, all forms kilograms- _ — All from Japan. 
in: 
Ore and concentrate ie 2,100 All from Singapore. 
Metal including alloys: 
Unwrought =- oe peyote Se 5,619 12,530 Malaysia 5,760; Bolivia 2,872;3 
United Kingdom 2,148. 
Semimanufactures __ kilograms_ _ 2,000 315 Japan 250; Yugoslavia 65. 


See footnotes at end of table. 
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Table 12.—U.S.S.R.: Apparent imports of mineral commodities'? —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Titanium oxides _____________________ 
ngste 


n: 
Ore and concentrate 
Metal including alloys, all form 

Zinc: 

Ore and concentrate 


Oxides and peroxides ______________-__ 
Metal including alloys: 
Unwrought ______ ~~~ 2lc22L 


Semimanufacture s 
Other: 
Ores and concentrates ~- ------------- 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc _ — _ _ — 
Dust and powder of natural and synthetic 
precious and semiprecious stones 
value, thousands 
isis and polishing wheels and stones 


As 

Barite end wither ite 
Boron, crude natural borates 
Cement thousand tons 
Cyne and clay products: 


Refractory including nonclay brick 
Nonrefr actor 


Diamond: 
Gem, not set or strung _ value, thousands 
Industrial!!! do... 


Crude, nitrogenousss LL cL LLL 
Manufactured: 
Nitrogenouůu- s 


Phosphati 0c 
au o ———— ee 


— — — — wm we — — we ge —— ÁX —— — — 


monia 
Graphite, natural. he i e 
ee and 5 % 88 


Crude including splittings and waste 
Worked including agglomerated splittings _ _ _ 
Pigment, mineral: Iron oxides, processed 
Precious and semiprecious stones excluding 
diamond ___________ value, thousands_ _ 
Sa a naro Los etu cr ei 
Sodium and potassium compounds, n.e.s.: 
Caustic soda _____________________ 


Stone, sand and gravel: Dcum ES 
Dimension stone 


See footnotes at end of table. 


1978 


To 092 
NA. 
164 
125,247 
592 


130,313 
1,026 


1979 


39,788 
79 


30 


$1 
2,629 
123 


. 3 
95,538 
4 


345 
1,952 
23,838 
5,643 
$858 
$252 


1,284 
62,640 


NA 
40,336 


Principal sources, 1979 


West Germany 2,260; Japan 400. 


All from Netherlands. 
Japan 58. 


Canada 26,122; Sweden 16,415; 
Ireland 15, 713. 
All from United Kingdom. 


Poland 13,696; Yugoslavia 12,484; 
France 4,499. 
Poland 1 634 Yugoslavia 1,022. 


NA. 

All from Japan. 

Japan 373. 

Norway 19,169; Yugoslavia 11,894; 
France 6,668. 

depen 35; Canada 20; United States 


Italy 21. 


All from United Sta 

Italy 672; Austria 5615 United King- 
dom 528; West Germany 436. 

Italy 120. 


Japan 2. 

Turkey 86,620; Yugoslavia 6,358. 
All from France. 

North Korea 190; Mongolia 28. 


Greece 1,500; Japan 233. 


Japan 5,292; Yugoslavia 4,978; 
rance 4, 3 
Turke d 2, 098; Yugoslavia 1,337; Italy 


All from Belgium-Luxembourg. 
see sp ey a $192; United 


Italy 1 5064 as 180. 
Thailand 41, 000; Morocco 15,640. 


NA. 


Afghanistan 20,700;* North Korea 
16,614.* 

Morocco 63,088. 

All from Yugoslavia. 

All from West Germany. 


United States 168; France 59. 
West Germany 67; France 61. 
All from Yugoslavia. 
North Korea 498,021. 


Japan 7; Singapore 5. 
All from Japan and Yugoslavia. 
West Germany 358; Japan 300. 


Switzerland $1,300; France $510. 
All from France. 


Netherlands 16,337; Italy 15,150; 
United States 10,117. 

Japan 400; Yugoslavia 100. 

Bulgaria 445,026; Poland 36,242. 


Yugoslavia 293; France 270. 
West Germany 98. 


West Germany 22. 


All from Hungary. 
Netherlands 300. 
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Table 12.—U.S.S.R.: Apparent imports of mineral commodities'? —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal sources, 1979 
NONMETALS —Continued 
Sulfur: 
Elemental, other than colloidal 
thousand tons 640 705 All from Poland. 
, ß ee 73,400 66,877 Poland 66,630. 
Tale uuo uc A na E. 3,987 2 All from France. 
Other: 
e . € M 2,851 Turkey 2,500; Italy 268. 
Oxides and hydroxides of magnesium, stron- 
tium, barium. - —---------------—- 181 3,573 France 3,571. 
Halogen ice ³ ⁰⁰ es 40 41 Japan 40. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturaaalal!l 444 91 West Germany 82. 
Carbon blaeaek LLL LLL LLL 4705 960 Japan 530; East Germany 300.“ 
Coal including briquets: 
Anthracite and bituminous coal 
thousand tons 9,880 9,512 All from Poland. 
Lignità clc x ic aic 15,600 18,091 Hungary 18,079. 
Coke and semico le thousand tons 709 722 All from Poland. 
Gas, natural million cubic feet. 1355, 088 311.066 Iran 220,095; Afghanistan 90, 971. 
Petroleum refinery products 
ao ine e oa thousand 42-gallon barrels. _ 1 8 Sweden 8. 
Seas Len Gea ĩ Ree Pe nee do- 420 499 Hungary 241; 15285 239. 
Distillate fuellen do- 290 193 ungary 165 Greece 13. 
Residual fuel oil -—------------ do—— 15 49 Grete 6; Italy 10; Yugoslavia 9. 
Fühlt!!! eee do. 219 321 Italy 88; France 59: United States 42. 
er: 
Liquefied petroleum gas do... 3 (5) Mainly from Austria. 
Mineral jelly and wann do... (5) 3 Netherlands 3. 
Petroleum cokllee do-— 1, 026 634 All from United States. 
Bitumen and other residues do- 3 6 Hungary 5; West Germany 1. 
Bituminous mixtures do- 24 1 Austria 1. 
Mineral tar and other coal-, petroleum-, or gas- 
derived crude chemical 63,351 73,003 Japan 72,900.4 


T Revised. NA Not available. 


10wing to à lack of official trade P rag, i by the U.S.S.R., this table should not be taken as a complete 


Doi resentation of the U.S.S.R.’s mine 
15 


rts. These data 


have been compiled from various sources which include 


i Nations information, data Published b by the partner trade countries, and partial official trade sources of the 


"3 pam otherwise specified, data are compiled from official trade statistics of the individual trading partners. 
3Metallgesellschaft Aktiengesellschaft (Metallstatistics) Frankfurt am Main, West Germany. 


*Official trade Statistics of the U.S.S.R. 
5Less than 1/2 unit. 


In addition to the total of 757 tons, Australia exported to the U.S.S.R. tungsten ore valued at $2,635,000. 


COMMODITY REVIEW 


METALS 


Aluminum.—The Soviet Union, second 
only to the United States in aluminum 
production, operated 14 primary reduction 
plants, with a total probable annual capaci- 
ty of 2,185 million tons as of January 1981. 
Estimated production in 1980 was 1.94 mil- 
lion tons (including 150,000 tons of second- 
ary aluminum), a 2.1% increase over the 
1979 output. Production of alumina and 
aluminum fell short of the planned in- 
crease*5 because planned goals were not 
reached at the Krasnoyarsk, Regar, Kirovo- 
bad, and several other plants, and output 
did not start at the new potline at the 
Tadzhik plant. 

During the 1966-75 period, the output of 
aluminum grew by 220%. Under the 1976- 
80 5-year plan, output in 1980 was schedul- 
ed to be 20% to 30% above the 1975 level; 


the regions east of the Urals were to ac- 
count for the entire increase. To achieve the 
goals, it was planned to put into operation 
several potlines at the Tadzhik and Sayansk 
plants and to complete construction of the . 
Krasnoyarsk plant in Siberia. It was also 
planned to accelerate construction of addi- 
tional alumina facilities at the Bogoslovsk 
and Uralsk plants in the Urals and at the 
Kirovabad plant in Azerbaydzhan. The 
Nikolayev alumina plant, with an annual 
capacity of 1 million tons, was to be com- 
pleted by 1980. Due to slow construction 
and delays in the delivery of equipment, 
construction of the first half of the Regar 
plant in Tadzhikistan, the first potline at 
the Sayansk plant, and the Nikolayev alu- 
mina plant were not completed in 1980. 
According to the 1981-85 5-year plan, 
output of aluminum in 1985 is scheduled to 
be 15% to 20% above the 1980 level. The 
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completion of construction of the Tadzhik 
aluminum and Nikolayev alumina plants 
and startup of several potlines at the Say- 
ansk plant in Siberia are planned for this 
period. It is also planned to put into oper- 
ation additional alumina facilities at the 
Bogoslovsk and Uralsk aluminum plants in 
the Urals. 

Expansion of the Soviet aluminum indus- 
try has continued over recent years with 
the assistance of foreign technology and 
imported bauxite and alumina. During the 
1976-79 4-year period, Soviet production of 
primary aluminum increased by 9.6%. Pro- 
duction of primary aluminum at the Bratsk 
plant increased by 110% during the 1971-75 
5-year period and only by 13.1% during the 
1976-79 4-year period. Production capacity 
of the Krasnoyarsk plant has attained only 
75%.* In 1979, a big overuse of power took 
place at all Soviet aluminum and alumina 
plants, in particular at the Bratsk and 
Novokuznetsk aluminum plants and at the 
Achinsk alumina plant. 


Table 13.—U.S.S.R.: Estimated capacity 
and production of primary aluminum 


plants in the U.S.S.R. 
(Thousand metric tons) 
Probable 
r- Probable annual 
Plant ations output capacity 
began 1980 Jan. 1, 
1981 
Bogoslovsk |... 1945 120 140 
ratsk_________ 1966 480 540 
Dneprovsk ______ 1933 60 70 
Irkutss 1962 200 240 
Kanaker 950 55 70 
Kandalaksha aa 1961 20 30 
Krasnoyarsk _ _ _ _ — 1964 300 390 
Nadvoitsa ______ 1954 25 35 
Novokuznetsk _ _ — — 1943 135 160 
Regar (Tadzhik) .. 1975 100 160 
Sumgait . . .... 55 60 70 
Ural kk 1939 120 135 
Volkhov _____~- 1932 15 20 
VolgogradN 1959 90 125 
Total aR tet Oto ee eae 1,780 2,185 


Aluminum is produced more for export 
than for domestic consumption, and the 
U.S.S.R. has exported over 500,000 tons in 
each of the 7 past years. Primary and 
secondary aluminum is exported to Europe- 
an countries, Japan, and the United States. 
Exports are expected to increase to CMEA 
countries. l 

Construction continued at the Kras- 
noyarsk, Regar (Tadzhik), and Sayansk pri- 
mary aluminum plants and at the Nikolay- 
ev alumina plant. Construction of the 
Krasnoyarsk plant, the second largest alu- 
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minum: plant in the country, is nearing 
completion. The No. 4 potline at the Regar 
plant was commissioned in March 1980, 3 
months behind schedule. With the commis- 
sioning of this potline, the production ca- 
pacity of the plant will be increased by 25%. 
The No. 5 potline at this plant went on- 
stream on December 29, 1980, and was 
officially commissioned in January 1981. 
The third (final) stage of the plant for 
production of baked anodes at the Regar 
aluminum plant was completed in July 
1980. Domestic anodes were used here for 
smelting metal for the first time in October 
1978 with the startup of the first stage of 
the plant. Renovation of potlines at the 
Bratsk plant started in 1978 and is to be 
completed during the 1981-85 period. The 
first potline at this plant was commissioned 
in 1966 and the last one (No. 18) in 1976. 

The first potline of the Irkutsk aluminum 
plant was brought onstream in 1962 and the 
last one (No. 8) was put into operation in 
1971. The total probable capacity is 240,000 
tons per year, and probable output is 
200,000 tons in 1980. The planned capacity 
of this plant is to increase by 20% to 25% 
during the 1981-85 period. The plant’s raw 
materials come from the Urals; its output 
consists of aluminum wire and ingots, of 
which about one-third is exported. 

Reportedly, a consortium headed by KHD 
Humbolt Wedag of Cologne, FRG will build 
a $292 million aluminum anode plant in 
conjunction with construction of the Say- 
ansk 400,000- to 500,000-ton-per-year smel- 
ter in Siberia. The first of five potlines at 
the smelter is scheduled to begin operation 
early in 1984. 

Although the Soviet Union is a large 
producer of low-grade bauxite, supplies are 
insufficient and it is developing alumina 
production from nepheline and alunite. The 
alumina is produced in the U.S.S.R. only at 
the Volkhov aluminum plant and at the 
Pikalevo complex in Leningrad Oblast’, 
from the 1.5-million-ton nepheline concen- 
trates of the apatite complex at the Kola 
Peninsula, and at the Achinsk alumina 
plant from nepheline rock in Siberia. In 
1980, over 82% of primary production was 
derived from bauxite, 16% from nepheline, 
and less than 2% from alunite. The amount 
of alumina produced from nepheline in- 
creased 4.7 fold between 1968 and 1978. 
Flotation nepheline concentrate contain- 
ing 29% Al,O; originates from the Kola 
Peninsula. Contruction of the nepheline 
concentrator No. 2, with a capacity of 4 
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million tons per year of concentrate (2.5 fold 
more than the No. 1 concentrator) at Kola 
Peninsula began several years ago. The 
Ministry of Chemical Industry built one 
nepheline concentrate plant with a 1.5- 
million-ton-per-year nepheline concentrate 
capacity and spent 23 million rubles on a 
second 4-million-ton-per-year plant before 
being told by the Ministry of Nonferrous 
Metallurgy that the nepheline concentrate 
was not suitable for making alumina. Fur- 
ther construction of this plant is being 
converted as an apatite concentrate plant.“ 

The long-range development program 
provides for a major increase in alumina 
production by the Nikolayevsk plant and by 
the expansion of the facilities of the Uralsk, 
Bogoslovsk and other plants. The first stage 
(with a capacity of 250,000 tons per year) 
of the 1-million-ton-per-year Nikolayevsk 
plant, on the Black Sea, went onstream in 
September 1980, about 9 months behind 
schedule. The second stage, with technology 
from France’s Pechiney Ugine Kuhlmann, 
which was due for completion by December 
31, 1980, has been rescheduled for 1981. The 
plant is being built in four equal stages. The 
plant has a 500,000-ton bauxite depot in 
operation. It will use Guinean and Yugoslav 
bauxite. The stock of imported bauxite at 
the Dneprobug Seaport is enough for 1 year 
of production of the No. 1 stage. 

The Achinsk alumina from the nepheline 
plant in Krasnoyarsk Kray has not been 
operating satisfactorily. The plant has not 
met its production quota for any of the past 
10 years since it went onstream. The main 
causes of lagging production are technologi- 
cal problems in the production of alumina 
from nepheline, inefficient repair work, and 
poor management. 

Major reserves of presently minable 
bauxite are situated in the Turgay in Ka- 
zakhstan, on the eastern slopes of the Urals, 
and in the Tikhvin area of the Leningrad 
Oblast’. About 75% of the reserves are in 
the Asian part of the U.S.S.R. Bauxite is the 
main source of alumina in the U.S.S.R., 
although there are from 8% to 20% alumi- 
na losses during the processing of bauxite. 
Large quantities of high-grade bauxite and 
alumina have been imported from Guinea, 
Greece, Yugoslavia, Hungary, India, and 
other countries. Because of the depletion of 
bauxite at Boksitogorsk (Tikhvin area of the 
Leningrad Oblast’), it is planned to supply 
the Boksitogorsk alumina plant with baux- 
ite from the Severoonezhsk deposit. Also, 
the development of the Sredne-Timan baux- 
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ite deposit in the Timan-Pechora region is 
planned during the 1981-85 period. 

In 1980, the U.S.S.R. operated 15 second- 
ary aluminum units with a total estimated 
annual capacity of 190,000 tons and pro- 
duced an estimated 150,000 tons of second- 
ary aluminum and its alloy. | 

According to an agreement, the Kindia 
bauxite complex in Guinea has been fi- 
nanced by the U.S.S.R. and built with Sovi- 
et technical assistance. The enterprise, with 
a capacity of 2.5 million tons per year of 
bauxite, has been setup on a compensation 
basis. Reportedly, the agreement has been 
signed for Soviet participation in the con- 
struction of an alumina plant in Jamaica. 
The U.S.S.R. is to receive 250,000 tons per 
year of alumina from this plant. It is plan- 
ned to construct the Andhara alumina 
plant in India with Soviet assistance. The 
initial capacity of 600,000 tons per year of 
alumina is to be expanded later to 1 million 
tons. Half of the production is destined for 
the U.S.S.R. as repayment for technology, 
equipment, and financing. Greece and the 
U.S.S.R. have reached an agreement in 
principle on construction of an alumina 
plant in Greece. The Soviet Union has 
agreed to purchase at least 50% of the 


production for a period as repayment for 


the assistance to Greece in the construction 
of the plant. 

Antimony.—The Kadamzhay complex in 
the Kirgiz S.S.R. is the principal antimony 
center, where integrated facilities produce 
most of the country's refined products. Out- 
put at this complex was to increase by. 50% 
in the 1976-80 5-year period. 

Construction of the new Aznob mine and 
mill unit (Dzhidzhikrutskiy complex) in 
Tadzhikistan continued slowly in 1980. 
Completion of the first stage was scheduled 
for 1975, but is now rescheduled for 1981. 
Deposits of antimony also occur in Kazakh- 
stan and Sarylakh and Tazhdolinsk in Sibe- 
ria. Production of antimony at the Ust- 
Kamenogorsk lead-zinc complex increased 
slightly in 1980. Detailed exploration of the 
Novoye  antimony-mercury deposit in 
Kirgiziya continued in 1980. The wholesale 
price of antimony in the U.S.S.R. is: SUOO- 
2,200 rubles per ton; SU2-1,850 rubles per 
ton. It is planned to recover antimony by 
processing lead scrap. 

Arsenic.—Arsenic ore reserves are esti- 
mated at 12 million tons, containing 0.2% to 
0.5% As 203. Small arsenic deposits are 
located in Tadzikistan, but all output in 
1980 was obtained as a byproduct from the 
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smelting or roasting of metallic ores. The 
only plant in the U.S.S.R. to recover arsenic 
from sulfur has been installed at the Med- 
nogorsk copper and sulfur complex in Oren- 
burg Oblast’. The Ust’-Kamenogorsk lead- 
zinc complex decreased production of arse- 
nic in 1980. 

Beryllium.—The Soviet Union continues 
to be one of the world’s largest producers 
and consumers of beryl, beryllium alloys, 
and metal. Beryllium is found in variable 
quantities in most of the pegmatites all over 
the U.S.S.R. There are numerous deposits 
mainly in the Kola Peninsula, Kazakhstan, 
the Urals, Altay, Transbaykal, the Soviet 
Far East, and Western Ukraine. Domestic 
reserves are more than adequate. Produc- 
tion is being expanded and the probable 
level in 1980 was 1,800 tons of beryl (10% to 
12% BeO). It is planned to recover berylli- 
um from the Dzhidinsk tungsten and molyb- 
denum ores in Buryat A.S.S.R. 

Bismuth.—Bismuth is recovered as a by- 
product of lead and zinc smelting in Ka- 
zakhstan and other areas in the Soviet 
Union, from dust and crude metal at the 
Balkhash, Kirovgrad, and Mednogorsk cop- 
per complexes, and from tungsten and mo- 
lybdenum ores. Estimated production for 
1980 was 72 tons, the same as in 1979. Two 
copper-bismuth deposits (Taryzkan and 
Kantarkhana) are under exploitation in 
Tadzhikistan. The Ustarassy Mine in the 
Chatkal Mountains is the only enterprise to 
mine bismuth ore. Its concentrates are 
shipped to. the Chimkent lead plant in 
Kazakhstan for processing. 

Renovation and enlargement of bismuth 
production facilities at the Dalpolimetall 
lead complex in the Primosk.Kray began in 
1979. In 1980, the complex was to begin 
receiving bismuth-bearing ores. Production 
of bismuth at the Ust'-Kamenogorsk lead- 
zinc complex declined in 1980. 

Cadmium.— Cadmium is produced at var- 
ious lead and zinc smelters and at some 
copper complexes as a byproduct. Estimated 
production in 1980 was 2,850 tons, the same 
as in 1979. Kazakhstan continues to be the 
national leader both in reserves and produc- 
tion, and the Leninogorsk polymetallic com- 
plex there is one of the largest producers. 
The Ust’-Kamenogorsk lead-zinc complex 
decreased output of cadmium in 1980. 

Chromium.—With an estimated output 
of 2.45 million tons, the U.S.S.R. continued 
to be the world's second producer and ex- 
porter of chromite in 1980. Estimated ex- 
ports totaled 0.75 million tons during the 
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year, with about 75% destined for centrally 
planned economy countries. Approximately 
70% of the output was consumed or stocked 
in the Soviet Union. Based on 1978 data, 
Soviet consumption of chromite was distrib- 
uted as follows: Metal production 45%, 
refractories 35%, chemical and other prod- 
ucts 20%. Soviet-reported production of 
crude chromium ore was 3.2 million tons in 
1979 and 3.4 million tons in 1980.** 

Chromium ores are situated at Kazakh- 
stan and in the Ural Mountains. The 
Donskoye operation at Khrom-Tau in West- 
ern Kazakhstan, which produces 9596 of the 
Soviet output, is the only supplier of high- 
quality ore. Deposits in the Ural Mountains 
have a low chromium oxide content (20% to 
40%), as well as a low Cr. O,: FeO ratio. 
These are mostly used in the chemical and 
refractories industries. It was planned, dur- 
ing the 1976-80 period to put into operation 
new facilities for production of 2.55 million 
tons per year of crude ore. However, only 
the first stage of the underground Molo- 
dezhnaya Mine, with a capacity of 0.8 mil- 
lion tons per year of crude ore was put into 
operation in November 1980. The total 
planned capacity of the mine is 3 million 
tons per year of crude ore. Development of 
the open pit at the “40-years of Kazakh 
S.S.R." mine is nearing completion. For 
transportation of overburden, M-120 Unit 
Rig dump-trucks (109-ton capacity) are 
used 


Currently the south Kempirsay chro- 
mite deposits are being mined by the 
Ob'yedinenyy Mine (Millionnyy, Gigant, 
and Geofizicheskiy open pits) the 20th 
anniversary of the Kazakh S.S.R. Mine 
(Yuzhnyy open pit), and the 40th anniversa- 
ry of the Kazakh S.S.R. Mine (open pit of 
the same name and the Molodezhnaya un- 
derground mine, which is under develop- 
ment). Besides these large deposits, the 
small shallow Spornoye, No. 16, No. 38, No. 
29A, and Geofizicheskoye V deposits are 
currently being mined or are under develop- 
ment for surface mining. For the mining of 


‘deep parts of the Millionnoye, “Almaz- 


Zhemchuzhina," Pervomayskoye, and No. 
21 deposits, the Tsentral'naya underground 
mine will be developed. Mines for the ex- 
traction of chromite ore from a maximum 
depth of 1,200 meters are under develop- 
ment at the Donskoye mining and concen- 
tration complex in Aktyubinsk Oblast'. The 
complex overfulfilled production quotas for 
the 1976-80 years. 

Marketable ores include those with a 
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chromium oxide content of at least 45%, a 
maximum silica content of 10%, and a 
maximum lump size of 300 millimeters. Ore 
preparation at the Donskoye mining and 
concentration complex consists of crushing, 
grading, and handpicking. Rich and lean 
ores are blended. From 1974 through 1978 
(the first stage of the plant began operation 
in 1974), 1,556,000 tons of feed material with 
a chromium oxide content of 42.8% was 
processed and 973,000 tons of concentrate 
with a chromium oxide content of 50% to 
56% was obtained. Design capacity of the 
gravimetric concentrator is 1 million tons 
per year of feed. 

During the 1976-77 period, the concentra- 
tor’s marketable output increased by 110%, 
reaching 435,000 tons, with an average 
chromium oxide content of 49.8% in 1978. It 
was planned in 1978 to put into operation 
additional annual capacities of 700,000 tons 
of crude ore, to accelerate development of 
the Molodezhnaya underground mine, and 
to attain the planned output of the concen- 
tration plant by producing 575,000 tons of 
concentrate (30% over the 1977 level) with 
an average chromium oxide content of 
50.8%. These targets were not met, how- 
ever. Output of marketable chromite from 
the Saranov underground operation in the 
Urals is estimated at about 5% of the total 
Soviet production or about 140,000 tons. 

Cobalt.—Gross cobalt reserves are esti- 
mated at about 100,000 tons of metal con- 
tent, chiefly in nickel-cobalt ores and in 
cobalt ores of the Khovu-Aksinsk deposit in 
Tuva Autonomous Republic. Production 
continues to be concentrated at Norilsk in 
East Siberia; at Monchegorsk and Pechenga 
on the Kola Peninsula; in the Urals at the 
Yuzhuralnikel, Ufaley, and Rezhsk plants; 
and at a number of copper plants. During 
the 1976-80 5-Year period, Norilsk became 
the main supplier of cobalt. Recovery of 
cobalt remains low, especially from the 
copper pyrite ores of Bashkiria. The plan- 
ned production cost of cobalt in concentrate 
at the Pechenganikel complex was 6,780 
rubles per ton. 

Cobalt production rose by 16% between 
1970 and 1975, and was probably increased 
by a similiar amount during the 1976-80 
period. In 1980, the U.S.S.R. produced an 
estimated 3,650 tons of cobalt, or about 
1.5% over the 1979 level. The planned 5.8% 
increase of cobalt production at the Norilsk 
complex was not met in 1979. Since the 
beginning of 1976, capacity of the Tuva 
cobalt complex almost doubled as a result of 
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renovation. During the 1981-85 period, co- 
balt production is to increase by no less 
than 30%. 

Copper.—In 1980, the Soviet Union pro- 
duced an estimated 1 million tons of blister, 
including 95,000 tons of secondary copper 
from 13 smelters with a total probable 
annual capacity (Janaury 1981) of 1.13 mil- 
lion tons. The secondary blister copper is 
produced by the Kirovgrad smelter in the 
Urals, by the Moscow smelting and electro- 
lytic plant, and by several small units of 
secondary nonferrous plants. There are 11 
refineries in operation. Exports of copper 
increased from 123,000 tons in 1970 to 
205,618 tons in 1975. Estimated exports in 
1980 were 240,000 tons. 

Under the 10th 5-year plan, output of 
copper in 1980 was scheduled to be 20% to 
30% above the 1975 level. The plan provid- 
ed for 80% of production to come from the 
Asian part of the U.S.S.R. by 1980. The 
1976-80 plan called for a 25% increase in 
refined copper production in Kazakhstan. 
However, the planned targets for copper 
production in this Republic were not met 
for this period; instead, the increment was 
only 14%. Under the 11th (1981-85) 5-year 
plan, output of copper is scheduled to be 
20% to 25% over the 1980 level. It is plan- 
ned to increase production of copper at the 
Almalyk complex in Uzbekistan, and to 
complete construction of the second stage of 
the Zhayremsk mining and concentration 
complex as well as to start development of 
the Annenskiy and Akchiy-Spassk Mines of 
the Dzhezkazgan complex. Production is 
estimated at a probable 1.15 million tons in 
1985 and 1.30 million tons in 1990. 

The country operates 40 concentrators 
with a total probable annual capacity of 
about 5 million tons of concentrates. Pro- 
duction of concentrates in 1980 has been 
estimated at 4 million tons with an average 
copper content of about 20% (from 12% to 
36%). Sixty-five underground mines and 
open pits produced an estimated 126 million 
tons of ore in 1980. Approximately 80% of 
all ore was mined by open pit methods. Up 
to 10% of primary copper is produced as a 
byproduct. 

The main copper ore regions are located 
in central and eastern Kazakhstan, the 
eastern slope of the Ural Mountains, Uzbe- 
kistan, the Transcaucasus, Eastern Siberia, 
and Norilsk. Among other regions contain- 
ing copper deposits of lesser importance are 
the Northern Caucasus, Western Siberia, 
and the Kola Peninsula. Kazakhstan 
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contained about half of the total copper 
reserves in 1980 and produced 30% of the 
Soviet total copper output. 

Gross copper reserves of the country in 
1979 are estimated at 3,600 million tons 
(average 1.1% Cu). The reserves are chiefly 
in low-grade cupriferous sandstones and 
porphyrites but also include several million 
tons of high-grade pyritic-polymetallic ores, 
copper-nickel ores, and smaller quantities 
of copper-molybdenum and other miscella- 
neous ore types. The gross reserves of the 
Udokan copper deposit in Eastern Siberia, 
which has not yet been exploited, amount to 
over 700 million tons averaging 1.15% Cu 
(20% oxides, 80% sulfides). It is planned to 
develop this deposit in 1981-90. The Soviet 
Union has been negotiating periodically 
with British, French, and Japanese compa- 
nies to develop “jointly” the Udokan depos- 
it. 

Gold.—Since the early 1930’s, little data 
on Soviet activities in precious metals ex- 
ploration, production, trade, and stockpiles 
have been published officially. Available 
information, however, indicates that in 1980 
the U.S.S.R. was probably second among 
world producers with output estimated at 
260 tons, or about 2% above the 1979 level. 
Over two-thirds of the gold output is from 
the Soviet Far East and East Siberia (main- 
ly from placers at Kolyma, Aldan, Dzhug- 
dzhur, Indigarka, Yana, and Chukotka); 
the balance comes mainly from gold and 
polymetallic ores in the Urals, Kazakhstan, 
Armenia, Uzbekistan, and West Siberia. 
However, substantial quantities are also 
produced as byproducts at nonferrous oper- 
ations. The biggest sources of byproduct 
gold in the U.S.S.R. are copper and lead-zinc 
ores. 

Soviet gold production has maintained a 
steady annual growth rate of about 2%. 
Prompted by the higher international 
prices, the U.S.S.R. plans to increase pro- 
duction and has been importing large-scale 
equipment from West Europe, the United 
States, South Africa, and Japan. Based on 
ore reserves, geological and mining condi- 
tions in the country’s largest gold-producing 
regions, and fragmentary, indirect report- 
ing, production is estimated at 275 tons in 
1985; yet the quota for gold production was 
not met in 1980. Poor work results were 
achieved by almost all mining administra- 
tions of the Severovostokzoloto association. 

Soviet gold holdings are secret, and cur- 
rent production does not automatically 
reach the world market for gold. Soviet 
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sales are conditioned by both economic and 
political considerations. Throughout the 
1970’s, the U.S.S.R. has managed its gold 
sales to the West carefully, and it is likely 
that this policy will continue. Official gold 
sales are declining as prices increase. Also, 
in the past, gold sales have been occasional- 
ly used to finance emergency grain imports. 

Dealers estimate Soviet gold sales in 1980 
at 80 tons, about 40% of the 1979 figure. 
Soviet gold enters the markets mainly in 
Zurich, Frankfurt, and London. Soviet gold 
and platinum-group metal sales strategy 
will be critical in shaping world prices of 
the 1980’s. 

Potential reserves of gold in ore were 
estimated at about 6,200 tons in 1979. Al- 
though Soviet sources report reserves suffi- 
cient for 12 to 15 years at the present rate of 
production, extensive prospecting contin- 
ues. Several big mines are suffering from 
lack of reserves and new mines have been 
opened in the northeastern parts of the 
Soviet Far East and the Yakut A.S.S.R. In 
view of the importance of gold, an intensive 
search is in progress in the Asian part of the 
country. It is planned to construct the first 
stage of the gold mining and concentration 
complex in Kirgiziya during the 1981-85 
period. 

Magadan Oblast’ is the main producing 
center with 35 placer mines, 23 dredges, 
over 500 sand-washing rigs, and about 1,500 
bulldozers. Construction of the Dukat com- 
plex in the Omsukchansk county of this 
Oblast' started 12 years ago, and it was put 
into operation only in January 1980. There 
was a shortage of earthmoving equipment 
and some machines were idle for lack of 
spare parts, while others were undergoing 
repairs at the Vostokzoloto association 
plants for a long time. The 1976-80 5-year 
targets for discovery of gold deposits at the 
Severovostokzoloto association was not met, 
but the 1976-80 quotas for gold production 
in the Chukchi Autonomus Okrug was re- 
portedly overfulfilled. 

The development of the Muruntau depos- 
it in Uzbekistan, which was discovered in 
1960, continued in 1980. The Muruntau 
open pit was over 100 meters deep in 1980 
and the overburden:ore ratio was 35:1. Esti- 
mated output of gold at the Muruntau 
complex in 1980 was 27 tons. Special atten- 
tion was paid in 1980 to improving technolo- 
gy of gold recovery at the Ararat plant in 
Armenia, which is fed by ores from the Zod 
deposit. In Yakutia, the second largest gold- 
producing region, the Lenzoloto Trust was 
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the leading gold-dredging enterprise. The 
deepest shaft (890 meters) in the Soviet gold 
mining industry was under development at 
the Bestube Mine in the Tselinograd Oblast’ 
in Kazakhstan. 

Iron Ore.—In 1980, 71 underground 
mines and 59 open pits, with a total esti- 
mated capacity of over 300 million tons of 
usable iron ore, produced 245 million tons of 
direct shipping ores plus concentrates 
(crude ore over 500 million tons), an in- 
crease of 3 million tons compared with the 
1979 level. Production of usable ore was 
scheduled to reach 276 million tons (crude 
ore 560 million tons) in 1980, according to 
the 5-year plan. There were 92 iron ore 
concentrators, of which 29 had sinter facili- 
ties and 7 had pelletizing facilities in oper- 
ation (Sokolov-Sarbaysk, Kachkanar, Lebe- 
dinsk, Kremenchug, and 3 in Krivoy Rog) 
with a total estimated annual capacity of 52 
million tons. Output of pellets was esti- 
mated at 45 million tons in 1980, compared 
with the original 5-year plan target of 62 
million tons. 

During the 1976-79 period, new facilities 
were constructed for an annual production 
of 108 million tons of crude iron ore, or 60 
million tons of usable ore. Of this amount, a 
40-million-ton capacity for crude iron ore 
production replaced depleted facilities. At 
the Mikhaylovsk mining and concentration 
complex in Kursk Oblast’, the No. 13 sec- 
tion, with 0.8 million tons per year of iron 
concentrate (1.5 million tons of crude ore), 
was commissioned in November 1980. New 
facilities for production of 1.7 million tons of 
iron concentrate at the Lebedi complex in 
Belogordskaya Oblast’, went into operation 
in August. This is the second plant at the 
complex with the same capacity. The com- 
plex now has the capacity to process 23 
million tons of crude ore annually. The 
second stage of the No. 2 pelletizing plant at 
the Dneprovsk complex, with an annual 
capacity of 3 million tons of iron pellets, was 
commissioned in November. At the Cher- 
epovets metallurgical plant a new sintering 
section, with a 2-million-ton-per-year capac- 
ity of raw material, was commissioned in 
November. 

The Severnyy mining and concentration 
complex in Krivoy Rog has become the 
biggest enterprise in the country for produc- 
tion of iron ore concentrate. The last stage 
of the new concentration plant was commis- 
sioned on April 4, 1980, its annual produc- 
tion capacity is 7.69 million tons of concen- 
trate. The fifth stage of the Olenogorsk 
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mining and concentration complex in Mur- 
mansk Oblast’, with a capacity of 1,275,000 
tons per year of iron concentrate, was com- 
missioned in July. The total annual capaci- 
ty of five stages is about 6 million tons of 
concentrate. The first stage of the Yubiley- 
naya Mine in Krivoy Rog was commissioned 
in. December. The design capacity of the 
mine is 4 million tons per year of crude iron 
ore. Sinking of the 620-meter-deep first 
shaft at the Yakovlevo Mine in Belgorodsk 
Oblast' was completed in April 1980. 

Exports of iron ore increased from 36.1 
million tons in 1979 to 40 million tons in 
1980, principally to CMEA countries. Al- 
though a large exporter of iron ore, the 
U.S.S.R. has continuous problems supplying 
its own plants, both quantitatively and 
qualitatively. 

The iron content in crude iron ore 
decreased from 50% in 1950 to 44.5% in 
1960, 37.3% in 1970, and 35.1% (planned) in 
1980. As a result, the ratio of ores subject to 
beneficiation increased from 37% in 1950 to 
about 87% in 1980. 

Open pit mining is used in about 74% of 
the total volume of usable iron ore. In 1980, 
there were 10 pits, 150 meters or more deep; 
16 pits over 200 meters deep (250 to 300 
meters at the Sokolovskiy, Sarbayskiy, and 
other pits). The main underground mining 
regions are the Krivoy Rog Basin in the 
Ukraine (60%), the Gornaya Shoriya in 
Western Siberia (16.7%), and the Tagilo- 
Kuvshinskiy region in the Urals (16.4%). 

The total iron ore reserves in place in the 
ATB C, 4- Cs categories are 111,000 million 
tons (as of January 1, 1976), averaging 
34.8% iron. These were distributed, as fol- 
lows: The Ukraine (31%), European Center 
(24.4%), Urals (15.7%), Kazakhstan (15.0%), 
Siberia (7.4%), Northwest (3.0%), Soviet Far 
East (2.5%), and others (1%). Total national 
reserves in categories A+B+C, were esti- 
mated at 60,200 million tons, averaging 
38% iron. This figure included 10,300 mil- 
lion tons of ore, averaging over 55% iron, 
which does not require dressing, and 34,800 
million tons of easily dressed iron ore. 

The Ukraine produced over 50% of Soviet 
iron ore and the Krivoy Rog Basin produced 
about 89% of the Ukraine’s total in 1980. 
The Kursk region was the second largest 
producer, followed by the Urals, Kazakh- 
stan, Siberia, and the Kola Peninsula. 
There were 23 underground mines (10 min- 
ing administrations), 9 large and several 
small open pits in operation in Krivoy Rog 
in 1980. 
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Over 40 million tons of crude iron ore 
were produced in the Kursk region in 1980. 
It was planned to reach 47 million tons by 
1980. There were four iron ore producing 
enterprises in this region in 1980: The 
KMaAruda complex, the first stages of the 
Lebedin and Mikhaylov complexes, and the 
Stoylensk open pit. Development of the 
Yakovlevsk underground mine, which be- 
gan in 1974, is proceeding slowly, and the 
sinking of the second shaft (700 meters 
deep) started in 1979. The Lebedin complex 
did not meet production targets for any 
year of the 1976-80 period. 

There are shortages of iron ore in the 
Urals and over 10 million tons of ore are 
shipped annually to the Urals from KMA 
and other regions of the country. Iron ore 
production in Kazakhstan accounted for 9% 
of the total, mainly from the Sokolov- 
Sarbay complex, with an annual capacity of 
about 30 million tons of crude ore (13.4 
million tons of concentrate and pellets). 

According to an October 1973 agreement, 
Finnish companies are building the Kost- 
amush iron ore complex in Soviet Karelia 
about 30 kilometers from the Finnish bor- 
der. This project will be built in three stages 
and will have an annual capacity of 8.9 
million tons of pellets (24 million tons of 
crude ore). Construction of the first stage 
for the production of about 3 million tons of 
pellets per year began in 1977 and will 
continue until 1982. Finland will buy up to 
1.2 million tons of pellets per year during 
the 1983-90 period. The deposit contains an 
estimated 1,200 million to 1,500 million tons 
of ore with an average iron content of 31%. 
Construction will take from 8 to 10 years. 
When the first stage is completed, produc- 
tion will be 2.96 million tons of pellets 
annually from 3.25 million tons of concen- 
trate (8 million tons of crude ore). Mining of 
iron ore on a limited scale started at the 
Kostamush complex in 1980. For the time 
being, the ore will be stockpiled. 

Iron and Steel.—In 1980, the Soviet iron 
and steel industry held first place in the 
world in total quantity of iron ore, coke, 
refractories, crude steel, ferroalloys, and 
steel pipe production. However, while the 
Soviet Union is the largest steel producer in 
the world, it may also waste more steel than 
any other country. According to the various 
published accounts in the Soviet press, the 
Soviet industry in 1980 used only 73% of the 
rolled steel that it consumed, with the 
remaining 27% being wasted. There is also 
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considerable waste in the production of 
steel. A careful and exhaustive study of 
Soviet publications show that only about 
45% of the total crude steel production is 
efficiently used in the Soviet economy; 55% 
is remelted or lost. 

Despite the great volume of steel produc- 
tion, the lack of suitable metal limits the 
development of the economy, and the coun- 
try became a net importer of efficient rolled 
steel products in 1978. There are nine main 
reasons for such a situation: 

1. Slow realization of basic qualitative 
changes in metallurgy itself and a lag in 
introducing new technological processess 
into metal-consuming sectors of the econo- 
my. 
2. Rolled metal products are often turned 
out with deviations from standards and 
technical specifications. 

3. Rolled metals do not undergo supple- 
mentary treatment and do not acquire new 
qualifications. According to calculations 
made by Soviet scientists, about 10 to 15 
million tons of metal each year are carried 
away or eaten up by corrosion. Metal needs 
to be protected. 

4. In many construction projects, there 
have been delays in putting new equipment 
into operation. The chronic troubles facing 
the construction work have been project 
completion delays, a diminishing number of 
planned projects, higher construction costs, 
and excessive consumption of labor and 
materials. 

5. The new projects have not achieved 
design capacities for a long period of time. 

6. There is a lack of reserve production 
equipment. Between 50% and 60% of the 
main units of metallurgical equipment used 
in the period from 1966 to 1980 were oper- 
ated beyond their rated limits. 

7. There have been problems in the sup- 
ply of raw materials. Currently the biggest 
problem facing the Soviet Union is railway 
transportation. The iron and steel works in 
the coal-rich Ukraine area are in need of 
coking coal. The Donets coal basin can no 
longer ensure a coking coal supply for the 
local iron and steel works. The supply has to 
come from the Kuznetsk in Siberia and 
Karaganda Basin in Kazakhstan. 

8. Negligence is tolerated in the storage 
and utilization of metal. 

9. Significant losses are caused by mis- 
management in storing and dispensing met- 
al products. 

The 10th 5-year plan called upon the steel 
industries to increase output both quantita- 
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tively and qualitatively. Production of 
crude steel was to increase from 141.3 mil- 
lion tons in 1975 to between 160 million and 
170 million tons in 1980. Soviet crude steel 
output in 1980 was 148 million tons and was 
1.1 million tons down from 1979. Production 
of finished rolled steel was to increase from 
98.7 million tons to between 115 million and 
120 million tons. Actual production of fin- 
ished rolled steel in 1980 was 103 million 
tons, 0.2 million tons below that of 1979. 
The llth 5-year plan (1981-85) calls for 
increased production of finished rolled steel 
from 103 million tons in 1980 to 117 million 
to 120 million tons in 1985. 

In 1980, 36 enterprises, operating 138 
blast furnaces, produced an estimated 108 
million tons (revised planned quota 114.2 
million tons) of pig iron, 1% less than that 
of 1979. The average blast furnace capacity 
increased from 1,135 cubic meters in 1971 to 
1,258 cubic meters in 1979. About two-thirds 
of all blast furnaces use oxygen for enrich- 
ment; over 83% of the pig iron was pro- 
duced by partial use of natural gas, and 
75% was produced by use of oxygen. 

Crude steel production from 76 metallur- 
gical works decreased by 0.7%, from 149.1 
million tons in 1979 to 148 million tons in 
1980 (revised planned quota 157 million 
tons). There were 42 oxygen converters 
(including 9 with a capacity of 250 to 300 
tons) in operation in January 1981. 

Soviet finished rolled steel product out- 
put in 1980 totaled 103 million tons (plan- 
ned quota 107 million tons), a decrease of 0.2 
million tons compared with that of 1979. It 
is planned to produce 117 million to 120 
million tons in 1985. 

In terms of tonnage, the Soviet Union was 
the largest world producer of steel pipe, 
with a total of 18.2 million tons in 1980. The 
gas industry has consumed about 4 million 
tons of steel pipe (including over 3 million 
tons of 530- to 1,420-millimeter pipe). Con- 
struction of facilities for pipe production 
continued at the Vyksa metallurgical plant 
in Gor’kiy Oblast’. Pipe developments in the 
U.S.S.R. include the construction of a new 
15,700-ton-per-year pipe mill at the Azer- 
baydzhan plant and the 320,000-ton-per- 
year mill at the Severskiy plant in Sverd- 
lovsk Oblast’. 

Lead and Zinc.—With an estimated out- 
put of primary lead at 525,000 tons and zinc 
at 785,000 tons, the U.S.S.R. was probably 
the world’s second largest producer in 1980. 
Estimated output of secondary metal was 
100,000 tons of lead and 80,000 tons of zinc. 
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Estimated primary production in 1985 is 
550,000 tons of lead and 820,000 tons of zinc. 
Lead exports increased from 92,400 tons in 
1970 to an estimated 100,000 tons in 1980 
and zinc exports from 95,100 to 100,000 tons 
over the same period. The Soviet Union 
imported an estimated 80,000 tons of lead 
and 70,000 tons of zinc in 1980. Reportedly, 
under the 1979-80 2-year contract, Cyprus 
Anvil Mining will supply about 15,000 tons 
each of lead and zinc concentrates. 

During the 1966-77 period, output of zinc 
increased by 80%, but neither lead nor zinc 
output quotas were reached in 1980 nor in 
previous years, owing to the slow construc- 
tion of new facilities, poor supplies, and low 
metal recoveries.*® Over 10% of the total 
lead and zinc production was recovered as a 
byproduct in 1980. The lead content of 
mined ores has declined by 0.2% in recent 
years. Despite of this, however, recovery of 
lead into concentrate has increased. 

The metal content of ore reserves was 
estimated in 1980 at 16 million tons of lead 
and 20 million tons of zinc; over two-thirds 
are located in Kazakhstan, chiefly in the 
Altay region and in the district of Kara- 
Tau. There are also large reserves of zinc in 
the Urals. Exploration of the Uchkulach 
lead and zinc deposit in Uzbekistan, Chek- 
mar’ in Kazakhstan, and Kholodninskoye 


in Buryat A.S.S.R. continued in 1980. An 


exploration shaft was being sunk at the 
Achisay polymetallic complex in Kazakh- 
stan. 

Kazakhstan continues to be the leading 
lead and zinc producer, followed by the 
Urals, Uzbekistan, Siberia, North Causca- 
sus, and the Ukraine. Production of zinc in 
Kazakhstan increased by 80% and that of 
lead by 32% during the 1967-76 period. 
Kazakhstan produced 50% of zinc and over 
70% of the total lead in 1980. The planned 
quotas for lead and zinc production in 
Kazakhstan for the 1976-80 period were not 
met. 

The future development of the ore base 
and Altay region in East Kazakhstan is of 
serious concern to Soviet officials. The out- 
put of poly metallic ores has increased four- 
fold in the past 10 years, but grades have 
dropped by 40%. A 20% increase in the 
output of mined ore was reported at the 
Zyryanovsk complex with a 25% drop in 
lead-zinc content. 

In the Urals, the second largest zinc 
producing region, the problem of zinc and 
gold recovery from the copper-pyrite ores 
remains unsolved. Slow development of the 
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mines in the Urals has resulted in shortages 
at the concentrators. The recovery of zinc in 
zinc concentrates from copper-zinc ores is 
on the average only 60%. There are also 
shortages of lead-zinc reserves at the Sa- 
donsk deposit in North Caucasus. This is 
the main supplier to the Elektrotsink zinc 
plant in Ordzhonikidze. Development of the 
new mining facilities at the Adrasmansk 
lead-zinc complex in Tadzhikistan are be- 
hind schedule. : The first stage of the 
Nikolayevsk lead-zinc mine in the Soviet 
Far East went into operation in 1980. 

Magnesium—Five magnesium plants, 
with an estimated combined annual capaci- 
ty of 85,000 tons, produced 74,000 tons in 
1980, 3% more than in 1979. Exports of 
metal increased from 11,380 tons in 1975 to 
an estimated 15,000 tons in 1980. Produc- 
tion and consumption of rolled metal in the 
U.S.S.R. is small. Reportedly, over the years 
of the ninth 5-year plan (1971-75), the out- 
put of magnesium and its alloys increased 
20.2%. According to the 1976-80 plan, out- 
put of magnesium and its alloys was to 
increase by 23.8% to 74,000 tons compared 
with an estimated 60,000 tons in 1975. 

Manganese.—The Soviet manganese in- 
dustry remains the largest in the world, 
with an estimated output of 10.25 million 
tons (over 23 million tons of crude ore with 
an average of 23.4% Mn), the same as in 
1979. Planned production quotas for 1980 
were 10 million tons of marketable ore (23.4 
million tons of crude ore), about 80% of the 
total came from the Nikopol’ Basin in the 
Ukraine, and the rest from the Chiatura 
Basin in Georgia. About 300,000 tons of 
crude ore were produced in Kazakhstan. 
During the 1976-80 period, new facilities for 
production of 6.36 million tons of crude ore 
were to be put into operation. Estimated 
production of marketable ore in 1985 is 
placed at 12 million tons. During the 1981- 
85 period, the greatest increase in manga- 
nese ore output will be from open pit 
mining in the Ukraine. 

Exports of manganese ore increased from 
1.32 million tons in 1979 to an estimated 
1.35 million tons in 1980. About 2096 of the 
total was shipped to Western countries and 
80% was exported to CMEA countries, 
which are also helping to increase Ukrain- 
ian manganese output. 

At yearend 1969, reserves of manganese 
ore in categories A+B+C,+C, were esti- 
mated at 2,500 million tons, with an aver- 
age manganese content of 23% to 26.4%. 
This included 1,020 million tons in the 
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Nikopol’ Basin. Reserves of high-grade ore 
are located in the Chiatura Basin. Further- 
more, detailed exploration of the Ushkatyn 
III manganese deposit in Kazakhstan and 
preliminary examination of the Porozhin 
manganese deposit in Krasnoyarsk Kray 
continued in 1980. A pilot shaft 106 meters 
deep was sunk at the Bol’shoy Takmak 
manganese deposit in the Ukraine in 1980. 

The principal Soviet manganese basin, 
the Nikopol’ in the Ukraine, has reserves 
many times greater than the Chiatura, but 
the ore (average grade 26.4% Mn) is little 
more than 2 meters thick and is under 80 
meters of overburden. Two concerns, the 
Ordzhonikidze and Marganets, operate in 
the Nikopol’ Basin, containing 19 under- 
ground mines, 10 open pits, and 9 concen- 
trators in operation in 1980. More than 75% 
of the Nikopol’ ore comes from open pit 
operations. Of the concentrated ore, about 
48% had a manganese content of over 45%; 
the balance contained 34%. Construction of 
the Tavricheskiy manganese complex in 
Zaporozhye Oblast’ began in 1979. Develop- 
ment of an underground mine at this com- 
plex, with an annual capacity of 2 million 
tons of crude ore, also began in 1979. Com- 
pletion of the development of new mining 
facilities (400,000 tons per year) at the 
Chkalov No. 1 open pit was rescheduled 
from 1979 to 1981. 

The Chiatura manganese basin in Geor- 
gia, the richest in the U.S.S.R., produced 
about 2.5 million tons of concentrates in 
1980 from 24 underground mines and open 
pits and 8 concentrators. Over 80% was 
extracted from underground mines. Of the 
total amount of beneficiated ore, 66% con- 
tained 48.7% Mn and the rest contained 
25.6% Mn. A mine with an annual capacity 
of 300,000 tons of crude manganese ore went 
into operation in 1980, and two other mines, 
with the same capacities, were under devel- 
opment in the Chiatura Basin in 1980. 
Small amounts of manganese ore were pro- 
duced at the Dzezhdy and Atasuy Mines in 
Kazakhstan. The Dzezhdy manganese ore- 
dressing plant, which was put into oper- 
ation in May 1965, processed low-grade ore 
for the Nikopol’ (Ukraine) and Yermak 
(Kazakhstan) ferroalloys plants. Kazakh- 
stan’s manganese ore is sulfur-free and does 
not contain other impurities. The small 
Zhaksykotyr manganese open pit became 
operational in 1978, and the development of 
the Tsentral’naya Mine of the Dzhedy Ore 
Administration continued. 

Mercury.—Output of mercury was esti- 
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ated at 62,000 flasks (76 pounds each) and 
the U.S.S.R. was apparently self-sufficient 
in 1980. There are numerous deposits main- 
ly in Central Asia, the Soviet Far East, and 
the Ukraine. The Khaydarkan complex in 
the south of Kirgiziya, the largest Soviet 
mercury operation, had four mines and a 
recovery plant in operation in 1980. At this 
complex, mercury is mined by both under- 
ground and open pit methods. Sinking of 
the 850-meter Tsentralnaya shaft of the 
Ulug-Too Mine at this complex continued in 
1980. A new shaft at the Chanvay Mine of 
the Khaydarkan complex was under devel- 
opment in 1980. It is planned to develop the 
Novoye mercury-antimony deposit at the 
Khaydarkan complex. The renovation of 
metallurgical facilities at the Khaydarkan 
complex continued in 1980 and is scheduled 
for completion in 1981. Near the Khaydark- 
an complex, the Glubokaya Mine became 
operational in December 1980. In the 1981- 
85 period another mine, Tsentral’naya, is to 
be developed there. This will increase ore 
output and mercury production. 

The Nikitovskiy complex in the Ukraine, 
where over 70% of ore is mined by under- 
ground and about 30% by open pit methods, 
is the second major producer of mercury. 
Two underground mines (2-bis Novaya and 
Novozavodskaya) and the Polukupol Novyy 
open pit were in operation here in 1980. The 
complex overfulfilled the production quota 
. of mercury in 1980. The small Zarkar- 
patskiy mercury complex processes ores 
from the Borkutnoye, Shayanskoye, and 
other small deposits in Zakarpatskaya 
Oblast’, West Ukraine. 

Mercury output in the Magadan Oblast’ 
was higher in 1980 than in 1979. Construc- 
tion of the new Dzidzikrutskiy (Aznob) 
mercury-antimony complex in Tadzhik 
S.S.R. continued during the year. Comple- 
tion of the first stage of this complex has 
been rescheduled for 1981 from 1976. The 
development of small deposits is planned in 
North Caucasus, at Chukotka in the Maga- 
dan Oblast’, and in other regions of the 
U.S.S.R. Exploration for new deposits in 
Kirgizia, the Soviet Far East, and other 
regions of the country continued in 1980. 

Molybdenum—Output of molybdenum 
concentrates was estimated at 10,400 tons 
(metal content), 2% above that of 1979. 
Reserves of molybdenum in ore (molybde- 
nite, copper-molybdenum, and tungsten- 
molybdenum ores) in the U.S.S.R. may ap- 
proach 200,000 tons. About 50% of the 
production is based on copper-molybdenum 
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ores from Armenia, Kazakhstan, Sorskoye, 
and Siberia; over 30% is from the tungsten- 
molybdenum ore of Tyrny-Auz (Kabardin 
A.S.S.R. in the North Caucasus) and Dzhida 
(Buryat A. S. S. R.). The remainder comes 
from molybdenite ore mined in Uzbekistan 
and Siberia. There are more than 100 
known deposits of molybdenum, mainly in 
the Urals, but most are too small to be 
mined economically. 

The deposits now in exploitation are in 
eight geographic areas. Armenia occupies 
first place, but concentrates are shipped out 
of the Republic for further treatment. The 
Zangezur copper-molybdenum complex (the 
former Kadzharan and Kafan complexes) 
supplied over 25% of Soviet molybdenum in 
1980. Open pit mining and high metal 
content in the ores have made Kadzharan 
molybdenum concentrate among the cheap- 
est in the U.S.S.R. However, there are 
shortages of ore reserves at the Kafan and 
Agarak mining and concentration com- 
plexes. It is planned to install a molybde- 
num converter at the Alaverdy metallurgi- 
cal complex in Armenia. 

The Sorsk molybdenum complex in Kras- 
noyarsk Kray was the largest producer in 
1980. Although the ratio of overburden to 
the ore at the Sorsk open pit increased by 
59.3% during the last 6 years, the complex 
continued the fulfillment of the concentrate 
production quota. The Tyrny-Auz tungsten- 
molybdenum complex, which operates the 
Molibden underground mine and the 
Mukulanskiy open pit, was undergoing en- 
largement in 1980. Output of ore at the 
Mukulanskiy open pit increased, and the 
output of ore and overburden amounted to 
about 1 million tons in 1980. The Cho- 
rukhdayransk concentrator processes 
copper-molybdenum ores from the Cho- 
rukhdayransk and South-Yashransk depos- 
itsin Tadzhikistan.Output of rolled molybde- 
num in Uzbekistan increased in 1980. Con- 
struction of the Zhireken molybdenum com- 
plex in Chita Oblast’, the completion of 
which was originally planned for 1975, lag- 
ged behind schedule in 1980. 

The first stage of the Erdenet copper- 
molybdenum mining and concentration 
complex in Mongolia was completed in 1979. 
Construction of the second stage of the 
Erdenet complex continued in 1980. Explo- 
ration in the 1960’s outlined large ore re- 
serves grading 1% copper and 0.02% molyb- 
denum; the concentrates from this complex 
are shipped to the U.S.S.R. 

Nickel.—With an estimated 174,000 tons 
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of primary production, 1.1% more than in 
1979, Soviet nickel output was second to 
Canada. During the 1966-75 period, output 
of nickel increased by 94%. There was a 
plan to increase metal production by 20% to 
30% in 1980 compared with that of 1975. 
But actually, during the 4-year (1976-79) 
period, production of nickel increased only 
by 6%.*? Cuba produced around 37,000 tons 
of nickel-in-concentrate in 1980. Cuba re- 
fines about 18,000 tons of oxides locally in 
refineries. The remaining cobalt-nickel sul- 
fide concentrate was sent to the U.S.S.R. 
and Czechoslovakia. About 19,000 tons of 
nickel cobalt concentrate from Cuba is 
smelted in the U.S.S.R. The 1981-85 5-year 
plan calls for increase production of nickel 
and cobalt by no less than 30% in 1985 over 
that of 1980. 

Known reserves in the Soviet Union are 
not likely to exceed 5 million tons of con- 
tained nickel metal, about half of which 
consists of low-grade silicate ores. Over 50% 
of the total reserves is in cupriferous pent- 
landites, containing commercially recover- 
able copper, cobalt, platinum-group metals, 
and some minor metals. Sulfide ores are 
mined at Norlisk in Krasnoyarsk Kray 
(East Siberia) and in the Pechenga-Monche- 
gorsk area in the Kola Peninsula. Oxide 
ores are produced in the Aktyubinsk area of 
Southern Urals, the Ufaley area of the 
Central Urals, and the Ukraine. The cen- 
ters of production, in order of importance, 
continue to be Norilsk, the Urals, and the 
Kola Peninsula. Of the seven smelters in 
operation, Norilsk is the most important; 
the Ufaley, Rezh, and Khalilovo smelters in 
the Urals are a close second; the Monche- 
gorsk and, Pechenga smelters are third; and 
the Pobuzhsk ferronickel plant in the Uk- 
raine is fourth. In the future, the Soviet 
Union will be an important nickel exporter, 
based on both Soviet and Cuban concen- 
trates. 

The Norilsk complex in East Siberia is 
producing copper, nickel, cobalt, platinum- 
group metals, gold, silver selenium, and 
other rare metals. During the 3-year period 
prior to 1979, production of refined nickel 
increased by 10.9% compared with a 20% 
planned target. Construction of new facili- 
ties, which were to increase capacities for 
production of nickel by 8096, copper by 7096, 
and cobalt by 16% was planned. Capital 
Stocks of the Norilsk complex are valued at 
over 3,000 million rubles. Annual expendi- 
tures for capital repairs amounted to about 
100 million rubles and for current repairs in 
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excess of this amount. 

Construction of the 1,000-million ruble 
Nadezhda metallurgical complex at No- 
rilsk, a major project of the 10th 5-year plan 
(1976-80), continued with the technical as- 
sistance of Finnish companies; its capacity 
is to be 550,000 tons per year of nickel 
concentrate (100,000 tons of nickel and 
650,000 tons per year of copper concentrate 
(200,000 tons of copper). The autoclaves of 
this facility are the first of their kind in the 
Soviet Union's nonferrous metallurgy. The 
first stage was put into operation in October 
19779, producing sulfide concentrate and sul- 
fur from sulfur concentrate. Planned pro- 
duction of the first copper and nickel at the 
Nadezhda plant at Norilsk is scheduled for 
February 23, 1981. A new nickel electrolysis 
shop is to be brought into service in 1981. 
When the Nadezhda complex attains full 
capacity, it is expected that output of nickel 
will be doubled. The new facility will be fed 
by a 33-kilometer slurry line from Talnakh. 

The ores at Severonikel production associ- 
ation in the Kola Peninsula are mined by 
both open pit and underground methods. 
The Zhdanov mining and concentration 
complex is the largest in this area. The 
capital stocks of the Pechenganikel metal- 
lurgical complex of the Severonikel produc- 
tion association are valued at $500 million. 
Four small underground mines (Kaula- 
Kotselvaara, Eastern, Western, and North- 
ern) and one small open pit (Kaula-Kam- 
miki) were in operation at the Pechenga- 
nikel complex in 1980. During the 1976-80 
period, the production of ore at the Pe- 
chenganikel complex increased by 6.7%, 
output of matte increased by 7.3%, and 
production of nickel increased by 11.8%. 
Completion of additional production facili- 
ties at the nickel association in Monche- 
gorsk, the Kola Peninsula, is planned for 
1981. Production of nickel is to increase by 
50% in the future. 

The Port of Murmansk continued han- 
dling Norlisk ore for the Severonikel com- 
plex. During the " to 8 months of the 
navigation season, 200,000 tons were 
shipped; this figure is to be increased in 
the future. Oxide ore is mined at Pro- 
mezhutochnoye, Novo-Burenov, Oktyabr’, 
and at other deposits. The Shcherbakov 
oxide ore open pit at the Kimpersay region 
in the Aktyubinsk area of the south Urals 
in Kazakhstan was put into operation in 
19779. 

The U.S.S.R. is financing a $600 million 
expansion of Cuban nickel production, with 
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output of 20,000 tons per year scheduled for 
1985. It was planned to expand production 
of the Nicaro plant from 18,000 to 22,500 
tons per year by 1980; to expand production 
of nickel at the Moa plant from 18,000 to 
24,000 tons per year by 1980; and to con- 
struct two 30,000-ton-per-year nickel-cobalt 
oxide plants within 8 kilometers of the Moa 
plant. The first new plant (Punta Gorda) is 
scheduled for completion by 1983-84 and the 
target for the second is 1985-86. 

Platinum.— The Soviet Union remains 
the largest producer and exporter of 
platinum-group metals, supplying 20% to 
25% of international exports of platinum 
and more than 50% of world consumption 
of palladium and rhodium. The U.S.S.R. is 
steadily expanding its output of platinum- 
group metals. The estimated output was 
3.25 million ounces in 1980, or about 1.5% 
over that of 1979. Ore reserves are adequate 
to maintain production and increased ex- 
ports for many years. In 1975, it was plan- 
ned to increase production of platinum- 
group metals at Norilsk by 60% over 1970 
levels. The 5-year plan called for Norilsk 
output to rise by about 80% in 1980 over 
that of 1975. But slow construction of the 
Nadezhda plant will limit Soviet primary 
production increases to an annual rate of 
4% to 5%. Production of platinum and 
platinum-group metals may reach 3.5 mil- 
lion ounces in 1981. 

Production of platinum and platinum- 
group metals comes principally from the 
Norilsk copper and nickel complex in 
Krasnoyarsk Kray, the Severonikel and 
Pechenganikel complexes (“Nikel” associa- 
tion) on the Kola Peninusla, and several 
smaller placer deposits in the Urals. Vir- 
tually all platinum-group metals were pro- 
duced as byproducts with over 75% coming 
from Norilsk. The first stage of the Nadezh- 
da plant at the Norilsk complex was put 
into operation in 1979. The high priority 
given to the Norilsk development suggests a 
determination to proceed with increased 
production despite high costs imposed by 
the harsh northern climate. Expansion is 
expected to accelerate in a few years, with 
completion of the Oktyabr’ underground 
mine, and the attainment of capacity of the 
Nadezhda complex. The mine, under devel- 
opment since 1969, was scheduled for com- 
pletion in six stages by 1980; the first four 
stages are in operation and development of 
stages 5 and 6 was rescheduled for the 1981- 
85 period. 
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Silver.—Output of silver was estimated at 
46 million ounces, the same as that of 1979. 
Almost all silver is produced as a byproduct 
from nonferrous operations, although 14 
gold treatment plants also produced silver 
in 1980. The Norilsk complex in Kras- 
noyarsk Kray and some copper-nickel enter- 
prises in the Kola Peninsula are also pro- 
ducing silver. Production continued to be 
centered in the Urals, Kazakhstan, the 
Soviet Far East, East Siberia, and Armenia. 
Complex ores in the Urals contain 6 to 15 
grams per ton of silver. By 1985, the U.S.S.R. 
should produce around 48 million ounces, 
compared with an estimated production of 
46 million ounces in 1980. In 1980, the 
Soviet Union imported over 31 tons of 
silver compared with about 15 tons in both 
1978 and 1979. 

Both the Matrosovo gold ore mine and the 
Karamken gold mining and concentration 
complex of the Severovostokzoloto gold pro- 
duction association in the Soviet Far East 
did not fulfill the silver mining plans in 
1980. The Karamken complex produced less 
silver than planned. The Dukat gold mining 
and concentration complex, also in the Sovi- 
et Far East, started production in 1980. 
However, the technology for extraction of 
this metal was not adjusted at this enter- 
prise and the new equipment was not 
mastered. There was a shortage of drilling 
rigs at the open pits and pipes, which were 
needed for assembly of washing machinery. 

Tin.—Although the Soviet tin production 
policy is based on self-sufficiency at any 
price, output continues to be inadequate 
and over 20% of requirements had to be 
imported in 1980. Primary tin production in 
1980 was estimated at 36,000 tons, 396 over 
that of 1979. The Soviet Far East, Lakutia, 
and Transbaykal were the main tin produc- 
ers. Output of tin may reach 38,000 tons by 
1985. Most of new production will come 
from existing or currently developing mines 
in the Soviet Far East and Central Asia. In 
1980, over 25% of total output was from 
placers of which the Soviet northeast 
accounted for 75%. The U.S.S.R. is buying 
tin mostly through London traders. Soviet 
consumption of tin for use in canmaking 
and other tin-related industrial products 
will be slightly increased over the next few 
years. 

Soviet gross tin reserves are estimated at 
about 600,000 tons of contained metal. Ne- 
vertheless, there are shortages of explored 
reserves at many enterprises. The average 
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content in ores ranges from 0.6% to 1% Sn. 
Intensive exploration programs have been 
carried out and new small deposits have 
been reported. 

The Maritime Kray is the largest produc- 
er and the Khrustal’nyy complex, which 
operates both lode and placer deposits, is 
the largest enterprise there. This complex 
operated the Khrustal’nyy, Ege-Khaya, 
Imeni Lazo, Kholodnyi, and Alyaskavityy 
mines in 1980. The Ternistyy and Ar- 
sen’evaskaya mines of this complex, which 
were scheduled for completion in 1975, were 
under development in 1980 and have been 
rescheduled for completion by 1981. The ore 
grade is 0.18% to 0.91% Sn at the Ar- 
sen’evskaya Mine and 0.87% at the Valk- 
umey Mine in Magadan Oblast’. 

The Khingan complex at Birobdizhan, 
Jewish Autonomous Oblast’, Khabarovsk 
Kray, the largest tin producing enterprise 
in the U.S.S.R., was to produce more tin 
concentrate in 1980 following renovation of 
the concentrator in 1979. Development of 
the Berezovyy Mine at this complex contin- 
ued and a new mine was built near the 
Obluchye. The Solnechnyy complex oper- 
ated the Solnechnyy, Molodezhnyy, and 
Pereval’nyy mines. Expansion of the 
Solnechnyy complex at Khaborovsk Kray, 
Sherlovgor in the Transbaykal area, and 
the Deputatskiy complex in the Yakut 
A.S.S.R. continued in 1980. The Nadezhda 
Mine of the Solnechnyy complex was open- 
ed in May 1980. It was developed on the site 
of the depleted Pridorozhnyy and Pereval- 
nyy open pits. Prospecting disclosed the 
lower seams still rich in tin. A foundation 
was being prepared for a grinding unit at a 
new shop of the central concentration plant 
of the Solnechnyy complex. The shop is to 
be put into operation in 1981. The Sol- 
nechnyy complex overfilled the production 
quotas for the 1976-80 5-year period. Sink- 
ing of a 220-meter-deep shaft at the Depu- 
tatskiy tin mining and concentration com- 
plex in Yakutia began in 1980. Ores from 
both the Svetlyy and Iultin mines are pro- 
cessed at the Iultin complex in the Magadan 
Oblast’. 

The Tagobikul, Kumarkh, Mushiston, 
and the Kaznor deposits of Tadzhikistan are 
producing small quantities of tin. Recovery 
of tin has been organized by processing of 
tailings at the Ognevskiy concentration 
plant of the Belogorsk polymetallic complex 
in Kazakhstan. Recovery of tin has also 
been started from processing of lead scrap. 

The La Palca plant, near Potosi in Boliv- 
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ia, is being built with technical and finan- 
cial assistance from the Soviet Union. The 
extraction of tin from the slag heaps is 
planned. 

Three known tin refineries were operat- 
ing in the U.S.S.R. in 1980: Novosibirsk, 
Ryazan’, and Podol’sk (near Moscow). Con- 
centrates from Siberia and the Soviet Far 
East are shipped to the Novosibirsk plant, 
which is the principal supplier of tin in the 
U.S.S.R. It was planned to increase output 
of metal at the Sherlova Gora, Ege-K haya, 
Leningrad, Sinancha, and other smelters. 
Output of secondary tin in 1980 was esti- 
mated at 12,000 tons. Construction of a tin 
processing unit at the Rustavi secondary 
nonferrous metals plant in Georgia contin- 
ued in 1980. 

Titanium. —Titanium production in 1980 
was estimated at 37,000 tons, about 396 over 
that of 1979. Production of titanium was 
programed to be raised 40% in the 1976-80 
period, but during the years 1976-79 the 
actual increase was only 19.6%. The 
Ust'Kamenogorsk titanium-magnesium 
complex in Kazakhstan experienced a 
shortage of raw material during the 1976-80 
period. The titanium slags have been trans- 
ported to this complex from the Ukraine.™ 
Soviet reserves of TiO. have been estimated 
at about 10 million tons, from a 70-million- 
ton ore reserve averaging 10% to 20% TiO,. 
The industry continued to be based mainly 
on Ukrainian and Siberian ilmenite and 
rutile. 

The Soviet Union, which was supplying 
about 35,000 tons per year of titanium 
sponge to the world market, curtailed ship- 
ments in 1979. As a result, prices jumped 
from under $10 per kilogram to about $40. 
Reportedly, the U.S.S.R. imported 44,000 
tons of titanium ores (ilmenite, rutile, and 
zircon) from Australia in 1979. 

The most important sources of ilmenite 
are placer deposits on two right-bank tribu- 
taries of the Dnieper River in the Ukraine. 
Major producers continue to be the Sa- 
motkanskoye zirconium-titanium alluvial 
deposit and the Volchanskoye titanium 
deposit in Dnepropetrovsk Oblast’; the 
Irshanskoye, Streminogorskoye, and Zelen- 
ogorskoye titanium deposits in Zhitomir- 
skaya Oblast’; and the Tarasovskoye deposit 
in Kiyevskaya Oblast’. 

Two complexes, the Irshanskiy using 
dredges and the Verkhnednepprovskiy, op- 
erate these deposits and are the main raw 
material suppliers for the Soviet titantium 
industry. Four stages of the Irshansk con- 
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centrator were in operation in 1980. 

Tungsten.—Production of tungsten in 
concentrates was estimated at 8,700 tons, 
the same as that of 1979, with North Cauca- 
sus, Kazakhstan, Uzbekistan, Transbaykal, 
and the Soviet Far East continuing as the 
principal producers. Production of tungsten 
was insufficient to satisfy growing domestic 
needs and about 2% of the concentrate 
requirements were imported. The following 
deposits were under exploitation in 1980: 
Tyrny-Auz (North Caucasus),Dzhida(Buryat 
A.S.S.R.); Chorukh-Dayron, Lyangar, Yubil- 
eynoye, and Ingechka (Central Asia); Ak- 
chataus, Karaobin, and Verkhne-Kayraktin 
(Kazakhstan); Iultin (Magadan Oblast’), 
Vostok, and Lermontov (Maritime Territo- 
ry), and Kul’gutin in the Altay region. Most 
of the deposits in the U.S.S.R. are low grade. 
The largest deposit is in the North Cauca- 
sus, the Tyrny-Auz deposit, contains both 
molybdenum and tungsten. The largest de- 
posits in Kazakhstan are the Verkhne- 
Kayraktin tungsten and Akchatau molyb- 
denum-tungsten deposits. There are consid- 
erable reserves of tungsten at the Ingechke 
deposit in Uzbekistan and the Jidda deposit 
in Siberia. Completion of additional mining 
facilities at the Akchatau complex was 
rescheduled for 1981. 

The main producer of tungsten concen- 


trates is the Tyrny-Auz tungsten and mo- 


lybdenum complex, where both under- 
ground and surface methods are used. The 
Nal’chik plant, based on Tyrny-Auz concen- 
trates, continued operations with the ex- 
pected increase in tungsten metal output. 
The Iultin complex is the only tungsten 
mining enterprise in the Magadan Oblast’ 
and extensive improvements are being car- 
ried out here. During the 1976-80 period, the 
Vostok tungsten mining and concentration 
complex in the Soviet Far East was setup. 
The Chorukh-Dayronsk deposit in Tadzhiki- 
stan is almost completely depleted and has 
been replaced by the Yubileyonye deposit, 
which was put into operation recently. The 
exploration of the Bogutin deposit in South 

and the Maykhura deposit in 
Tadzhikistan was completed. 

The second stage of the Maritime Kray 
complex was under construction and sched- 
uled for completion in 1982. Originally the 
richest tungsten ores were mined by surface 
methods, but an underground mine is now 
under development. 

Vanadium.—The Soviet Union, with 
large vanadium resources, is becoming an 
important producer and exporter. The 
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principal sources in 1980 continued to be 
vanadium-rich slag, a coproduct with iron 
from the titaniferrous magnetites of the 
Kachkanar open pits in the Urals. The 
Nizhniy Tagil metallurgical complex and 


. the Chusovskoy metallurgical plant in the 


Urals are the enterprises that produce raw 
material for the production of vanadium 
and its alloys. Nizhniy Tagil, where the 
vanadium slag is produced from 130-ton 
oxygen converters, is the only modern en- 
terprise. The vanadium content of the pig 
iron at Chusovoy is 0.54% and that at 
Nizhniy Tagil is 0.45%. After devanadiza- 
tion of the pig iron, the ‘average V;0; 
content of the slag at Chusovoy is 17.2% 
and that at Nizhniy Tagil is 21.2%. 

The enlargement of facilities at the Kach- 
kanar complex expanded output from 33 
million tons of crude ore to 40 million tons, 
but slow construction of the facilities for 
processing of vanadium at the Nizhniy Tag- 
il metallurgical complex has not made it 
possible to increase the output of vanadium 
products considerably. The development of 
the Kachkanar No. 2 and additional facili- 
ties at the Nizhniy Tagil complex is planned 
to increase production of vanadium in the 
future. It is also planned to construct spe- 
cial units at some alumina plants for the 
recovery of vanadium pentoxides as a by- 
product from bauxite and other raw materi- 
als. 

Minor Metals.—The Soviet Union pos- 
sesses commercial deposits of all the rare 
metals that have assumed importance in 
modern rocketry, aircraft,and nuclear ener- 
gy. However, extraction of many of the 
deposits remains low. The main deposits are 
in Kazakhstan, the Kola Peninsula, Uzbeki- 
stan, Armenia, the Urals, the Ukraine, 
Norilsk, Transbaykal, and the Soviet Far 
East. Known resources of rare metals are 
sufficient to satisfy the needs of the econo- 
my but prospecting still lags behind the 
potential of the main producing regions of 
the Soviet Union. 

The primary sources of rhenium are mo- 
lybdenite from copper-molybdenum depos- 
its of Armenia, Kazakhstan, and East Sibe- 
ria. Byproduct rhenium is recovered at the 
Balkhash and Dzezkazgan complexes in 
Kazakhstan, at the Kadzharan copper- 
molybdenum complex in Armenia, and at 
the hard-alloy plant in Uzbekistan. 

The selenium content in the copper- 
molybdenum ores of Armenia ranges from 
3.6 to 10.5 grams per ton and that of tel- 
lurium ranges from 1.5 to 6.2 grams per 
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ton. Copper concentrates of Armenia con- 
tain 46 to 110 grams per ton of selenium and 
18 to 62 grams per ton of tellurium. There 
are 110 grams of selenium and 40 grams of 
tellurium in the charge of the Alaverdy 
metallurgical complex in Armenia. During 
the 1976-80 period, recovery of tellurium 
from lead dust at the Chimkentskiy lead 
plant in Kazakhstan increased by 1%. 

Byproduct gallium is recovered from raw 
materials used to produce aluminum at 
Volkhov (Leningrad Oblast’) and Pavlodar 
(Kazakhstan) aluminum plants and at the 
Tikhvin (Leningrad Oblast’) alumina plant. 
Production of gallium increased at the Pav- 
lodar aluminum plant in Kazakhstan in 
1980. The main centers of indium and 
thallium extraction continued to be the 
Ust’-Kamenogorsk lead and zinc complex 
(Kazakhstan) and the Chelyabinsk zinc 
plant. The Ust’-Kamenogorsk titanium and 
magnesium complex in Kazakhstan began 
recovering scandium. In the 1976-80 period, 
recovery of thallium at the Chimkent lead 
plant in Kazakhstan increased by 3.4%. 
During the 1976-80 period, the output of 
minor metals at the Ust-Kamenogorsk 
lead-zinc complex increased as follows: In- 
dium, 80%; gallium, 95%; and selenium, 
10%. 

During the 1965-75 decade, the produc- 
tion of rhenium began at the Balkhash and 
Dzhezkazgan complexes and the Chimkent 
lead plant in Kazakhstan, production of 
gallium began at the Pavlodar aluminum 
plant, and production of vanadium and 
scandium began at the Ust’-Kamenogorsk 
titanium and magnesium complex. Facili- 
ties at the Chimkent lead plant for the 
production of thallium, cadmium, tellu- 
rium, germanium, and other minor metals 
from slag have been put into operation. At 
the Ognevsk and Belogosk concentration 
plants of the Belogorsk complex in Kazakh- 
stan, facilities for the production of tanta- 
lum from tailings were put into operation in 


1980. The Kirgiz metallurgical complex in : 


. Kirgiziya produces rare-earth elements. 
Among enterprises exploiting zircon allu- 
vial deposits in 1980 were the Samotkan 
deposit in Dneprovsk Oblast’ in the Uk- 
raine. The Verkhnedneprovskiy complex, 
brought into operation in 1969, increased 
output of zircon concentrate in 1980. The 
Mekhanobr Institute in Leningrad has de- 
veloped technology for recovery of baddeley- 
ite (ZrO.) from magnetite iron ore of the 
Kovdor deposit at the Kola Peninsula. 
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NONMETALS 


The Soviet Union produces a wide variety 
of nonmetallic minerals. However, the re- 
sources position varies from adequacy for 
many nonmetallic minerals to an apparent 
shortage of others such as barite, fluorspar, 
mica, and talc. 

Asbestos.—The Soviet asbestos industry 
remains the largest in the world, with an 
estimated output of the seven grades at 2.15 
million tons, or 130,000 tons more than in 
1979. Over 59% of the total production came 
from the Uralasbest complex, about 30% 
from Dzhetygara in Kazakhstan, over 596 
from the Tuvaasbest complex in Tuva 
A.S.S.R., and 6% from the Kiembay com- 
plex in Orenburg Oblast'. Exports rose from 
385,000 tons in 1970 to 613,303 tons in 1,975 
and to an estimated 500,000 tons in 1980, 
with about one-third going to Western mar- 
kets. Despite the asbestos export expansion 
in recent years, the domestic deficit was 
expected to be about 100,000 tons in 1980. 

Development in the asbestos industry has 
been concentrated in the Urals, Kazakh- 
stan, Tuva A.S.S.R., and Orenburg Oblast'. 
Total output of the seven grades of asbestos 
at the Uralsasbest complex was estimated 
at 1.27 million tons. Reported production 
was 1,256,000 tons in 1979 and 1,240,000 
tons in 1978.5 Three open pits at this 
complex produced 41 million tons of crude 
ore and dumped 103 million tons of overbur- 
den in 1980. It is estimated that mining of 
crude ore and overburden will be increased 
from 144 million tons in 1980 to about 150 
million tons in 1981, but production of 
marketable asbestos is expected to remain 
unchanged at about 1.27 million tons be- 
cause of reduced grades. It is planned to 
construct the No. 7 concentrator at Ur- 
alasbest with an annual capacity of 340,000 
tons of asbestos. 

In Kazakhstan, a large complex has been 
developed for the Dzhetygara deposit in 
Kustanay Oblast', the second largest in the 
Soviet Union. The first mill (annual capaci- 
ty 200,000 tons) was commissioned in 1965. 
During the 1971-75 period this mill was 
renovated and production increased from 
259,000 tons in 1970 to an estimated 350,000 
tons in 1980. The Dzetygara No. 2 mill 
(annual capacity 400,000 tons) was com- 
pleted in 1975 and produced an estimated 
290,000 tons in 1980. Total output at the 
Dzhetygara complex was estimated at 
640,000 tons in 1980. 
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The first mill of the Tuvaasbest complex 
(commissioned in 1964) produced 50,000 tons 
in 1980. A second mill was commissioned in 
April 1976. Total output at this complex 
was estimated at 110,000 tons in 1980. 

Construction of the Kiembay asbestos 
complex in Orenburg Oblast’ (Southern Ur- 
als) was started in 1968 and continued in 
1980. Seven CMEA members are assisting 
with this project. It calls for a total contri- 
bution of 106.2 million transferable rubles 
from the six East European member coun- 
tries. The total cost of the project is 300 
million rubles. 

The design capacity of the Kiembay proj- 
ect is 500,000 tons per year of grades III 
through VI from 24 million tons of ore with 
an average grade of 4.4%. The first 250,000- 
ton stage was completed in November 1979, 
and 130,000 tons were produced in 1980. The 
output will be shared among the CMEA 
members in proportion to their contribu- 
tion. Equipment was supplied by Bulgaria, 
Hungary, the GDR, Poland, and Romania; 
Czechoslovakia shipped machinery for ore 
transport. From 1981, 170,000 tons of asbes- 
tos will be supplied annually to the partici- 
pating countries for 12 years and after- 
wards they will be able to extend the 
agreement for another 10 years. The second 
stage of the Kiembay complex was put into 
operation in December 1980. It is to produce 
250,000 tons of asbestos per year, raising the 
complex’s total capacity to 500,000 tons per 
year. 

Barite.—Barite is mined by both open pit 
and underground methods at many oper- 
ations; crude output is concentrated by 
flotation. Estimated domestic production in 
1980 totaled 500,000 tons. In 1980, about 
50% of the country’s barite consumption 
was produced domestically; the balance was 
imported, mainly from North Korea, Yu- 
goslavia, and Bulgaria. The main centers of 
production continue to be Georgia, West 
Siberia, and Kazakhstan. Construction of a 
45,000-ton-per-year complex in Khaishi in 
Svanetia, Georgia, and the development of 
the underground mine at the Zharemsk 
polymetallic complex in Kazakhstan contin- 
ued in 1980. Production of barite from old 
tailings of the Maykansk, Kayraktinsk, and 
Kentaussk concentration plants in Kazakh- 
stan started in 1980. 

Diamonds.—The U.S.S.R. continues to 
make progress in expanding its diamond 
industry, which is centered in Yakutia, 
where about 20 deposits have been discover- 
ed. In 1980, output was estimated very 
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roughly at 8.6 million carats of industrial 
quality and 2.25 million carats of gem 
quality. Next to fossil fuels and precious 
metal exports, diamonds account for a large 
share of the Soviet Union’s overall foreign 
earnings. 

Production in Yakut A.S.S.R. started at a 
small plant in 1957. In January 1980, the 
industry consisted of the Mirnyy open pit 
with five concentrators, the Aykhal open pit 
and concentrator, the Udachnaya placer 
mine and concentrator, and the Irelyakh 
placer mine with two dredges. Small quanti- 
ties of gem and industrial stones are pro- 
duced from the Vishera River region in 
Perm Oblast’ (Western Urals) where four 
dredges and two separation plants were 
operated at two deposits in 1980. The en- 
largement of the Udachnyy complex was 
completed, and the second stage of the 
concentrator was put into operation in Au- 
gust 1978. 

A substantial but unkown quantity of 
synthetic diamond was produced in 1980 by 
plants in Kiyev, Yerevan, Moscow, Tashk- 
ent, and Poltava. 

Gem stones are cut at Leningrad, 
Sverdlovsk, and Smolensk. Sales of cut 
stones are rising steadily, and substantial 
increases were expected by 1980. The 
U.S.S.R. has arranged to market part of its 
diamond output in Antwerp through a new- 
ly formed Soviet-Belgian company in which 
the Soviet export organization Almazyuvel- 
irexport has the controlling interest. 

Mineral Fertilizers.—Estimated produc- 
tion totaled 24.6 million tons in nutrient 
content or a reported 104 million tons 
(original planned quotas 143 million tons 
and revised quotas of 115.3 million tons) in 
bulk fertilizer content, an increase of 10% 
over that of 1979. In 1980, plant capacities 
were to be expanded by about 11 million 
tons per year of fertilizers (Soviet standard). 
The Soviet fertilizer industry is beset by 
serious problems and did not meet even its 
revised targets for production of fertilizers 
or for the construction of additional facili- 
ties. Fertilizer production was 39 million 
tons (Soviet standard) below the original 
planned target and 11.3 million tons below 
the revised goal for 1980. 

It is ‘estimated that nitrogen fertilizers 
constitute around 42%, potassium fertiliz- 
ers about 34%, phosphate fertilizers 21%, 
and phosphate flour 3% of total fertilizer 
output. In 1985, the Soviet mineral industry 
plans to produce 150 million to 155 million 
tons (Soviet standard) of fertilizers, or 36 
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million to 37 million tons of nutrient con- 
tent. The mineral fertilizer industry was 
favored in terms of the import of Western 
machinery and equipment. Ammonia pro- 
duction was also to benefit from imported 
technology. About 26 large Western- 
supplied ammonia plants were planned to 
be commissioned in 1976-80, representing 
11.4 million tons of the 13.5 million tons in 
planned additional capacity. The results 
achieved by 1980, however, do not appear to 
justify the goals set in 1976. 

There was an increase in exports of min- 
eral fertilizers. Despite substantial produc- 
tion and large exports, fertilizers did not 
meet domestic demand. 

During the 1976-80 period, equipment for 
26 ammonia plants, each with a capacity of 
450,000 tons, was to be supplied by Western 
companies. They were to be constructed 
with the assistance of Toyo and Mitsui 
Engineering (18 plants), Chemico (4 plants), 
and Cruesot-Loire (4 plants). Two ammonia 
plants near Odessa (Odessa Nos. 1 and 2) 
have been built on a compensation basis 
under an agreement with Occidental, call- 
ing for the supply of urea to the United 
States in exchange for superphosphate acid. 
Under an agreement signed in July 1980, 
Vietnam was granted a large credit to build 
a fertilizer plant with Soviet assistance. 

The average content (nitrogen, phospho- 
rous, and potash) is expressed in Soviet 
standard units. Nitrogen is expressed as 
ammonia sulfate, 20.5% N, phosphate is 
expressed as 18.7% P4,O;, potash is express- 
ed as 41.6% K: O, and ground rock phos- 
phate (phosphatic flour) is expressed as 19% 

20s. 

Phosphate.—Estimated output of phos- 
phate rock totaled 64 million tons in 1980, 
including 45 million tons of apatite ore 
(16.4% P:0,) and 19 million tons of sedimen- 
tary rock (13% P. O;). The main production 
centers continued to be the Apatit Associa- 
tion on the Kola Peninsula and phosphorite 
deposits at Karatau in Kazakhstan. The 
Chilisay phosphorite basin in Aktyubinsk 
Oblast’, „which is under devel- 
opment, will be the third main center of 
phosphorite production. Deposits of phos- 
phorites also occur in Upper Kama in the 
Urals, Egor’evsk, and Lopatino in Moscow 
Oblast’, Kingisepp in Leningrad Oblast’ 
and some other regions, but the grade is 
rather low. Generally they produce phos- 
phorite flour with about 19% P.Os. The 
apatite concentrate provided over 80% of 
all raw materials for the production of 
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phosphate fertilizers. Over a number of 
years the Soviet Union has been progres- 
sively. reducing its exports of apatite con- 
centrate to Western Europe. In 1980, these 
exports decreased to an estimated 200,000 
tons compared with 300,000 tons in 1978. 
During the 1981-85 period, the output of 
Soviet mineral fertilizers is to increase by 
50% and be brought up to no less than 150 
million tons (Soviet standard) in 1985. The 
most rapid rate of growth is to be in the 
production of phosphorous fertilizers. It is 
planned to increase output of apatite con- 
centrate in the Kola Peninsula and to 
expand the production of phosphate rock in 
Kazakhstan 


There are 45 commercial deposits at the 
Karatau phosphate basin in Kazakhstan. 
The five largest contain more than half of 
the total reserves of Karatau. Seven open 
pits at the Aksay and Zhantas deposits and 
the Molodezhnyy underground mine at the 
Chulaktau deposit produced an estimated 
total of 9.5 million tons in 1980. Surface 
mining of the Aksay deposit terminated and 
shaft sinking began in 1978 and continued 
in 1980. Also, the development of the Tyes- 
ay deposit for surface mining continued in 
1980. During the 1976-80 period, output of 
phosphate rock in Kazakhstan increased by 
110%, but planned production targets for 
each of these years were not met. The 1981- 
85 5-year plan calls for an increase in 
production of phosphate rock at the Kara- 
tau phosphate basin in Kazakhstan in 1985 
by 50% over that of 1980. 

The development of the Chilisay open pit 
in the Aktyubinsk Oblast’, Kazakhstan, be- 
gan in 1978 and continued in 1980. Output 
of 5.9 million tons of ore and the production 
of 1.77 million tons of phosphorite flour 
from this deposit was planned for 1980. 
Construction of the Chilisay complex con- 
tinued in 1980. The Voskresensk complex in 
Moscow Oblast’ produced over 2 million 
tons of phosphate flour the same year and 
the production of ground phosphate rock 
at the Verkhnekamsk phosphorite area 
reached about 0.6 million tons in 1980 
instead of the planned 0.7 million tons. 

The phosphate reserves in place at the 
Karatau Basin in categories AB Ci were 
estimated in 1978 at about 1,500 million 
tons and 500 million tons in category C; 
(overall average grade 21% to 26% P.Os). 
The reserves in place at the Chilisay phos- 
phorite basin in category A+B+C, were 
estimated at over 1,000 million tons and 
about 800 million tons in category Ca. Re- 
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portedly, the third largest phosphorite de- 
posit in the Soviet Union has been discover- 
ed in Rakvere, Estonia. N 

Potassium.— The Soviet Union is one of 
the world's leading countries in potassium 
ore reserves, fertilizer output, and exports 
of potash salts. Estimated output in 1980 
was 19.3 million tons (41.6% KO) or 8 
million tons in nutrient content, about 20% 
over that of 1979. Under the original 1976- 
80 plan, output of potash was to increase 
35% from19.1million tons (41.6% K. O), or 7.9 
million tons in nutrient content in 1975 to 
26 million tons (41.6% KO), or 10.8 million 
tons in nutrient content in 1980. It was 
planned to complete construction of Sol- 
igorsk No. 4, Berezniki No. 4, and Novoso- 
likamsk by 1980. It was also planned to 
enlarge Solikamsk No. 1 and Soligorsk No. 
3 by 0.2 million tons per year each and to 
enlarge No. 3 Berezniki by 0.14 million tons 
per year during the 1977-80 period. The 
revised plan called for 22.4 million tons 
(41.6% K: O) of potash production in 1980. 

The total output of the potassium mines 
in the U.S.S.R. exceeded 64 million tons of 
ore in 1980 but was to be increased to 85 to 
90 million tons, according to the original 5- 
year plan target. The level of potassium 
production rose at the Beloruskaliy Concern 
but the Uralkaliy Concern was exper- 
iencing problems. In 1979, the Uralkaliy 
Concern produced over 1.5 million tons of 
potassium less than in 1978. There were 12 
underground potassium mines and 1 open 
pit in operation in the U.S.S.R. in 1980. The 
depth of underground mining is 400 to 800 
meters. The Kalush Mine in the Western 
Ukraine, which has been under exploitation 
for more than 100 years, will be depleted in 
the near future. It was planned to produce 
potassium fertilizers with 52.4% KO in 
1980 compared with 49.4% in 1975. The 
Soviet standard measurement unit is 41.6% 
KO. The U.S.S.R.’s major market for pot- 
ash remains in the centrally planned coun- 
tries of East Europe. 

Gross potash reserves are reported at 
22,900 million tons of 16% to 40% KO 
content (8,800 million tons of K- O). About 
two-thirds of the reserves are located at the 
Upper-Kama Basin in the North Urals. 
Reserves are principally carnallite and syl- 
vite with 13% K: O equivalents. The second 
largest reserve region (4,600 million tons) is 
Starobinsk (Soligorsk) in Belorussia, which 
contains sylvite (16% to 20% KO). The 
third important basin is the Livov Oblast' 
(2,900 million tons) in the Western Ukraine. 


complexes were in operation 
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The reserves of potassium ores in the 
Karlyuksk deposit in Turkmen S.S.R. were 
reported in 1975 at 2,000 million tons and 
those of the Tuva-Gutansk deposit were 
reported at 400 million tons. The first dis- 
covery of potassium salt in the Western 
U.S.S.R., was recently made at Ladushkin 
in Kaliningrad Oblast’. 

There are four potash-producing centers: 
Solikamsk and Berezniki on the western 
side of the Central Urals, Soligorsk in 
Belorussia, and Stebnikov and Kalush in 
the Western Ukraine. The following 11 
complexes, with a total annual capacity of 
23.08 million tons (41.6% K.O), were in 
operation in 1980: Berezniki Nos. 1, 2, and 3; 
Solikamsk Nos. 1 and 2; Soligorsk Nos. 1, 2, 
and 3; and the first stage of Soligorsk No. 4; 
and the first stages of the Novostebnikov 
and Kalush complexes. In 1980, three com- 
plexes were under construction: The third 
stage of the Soligorsk No. 4 in Belorussia, 
Berezniki No. 4, and Novosolikamsk in the 
Urals. 

Fluorspar.—Despite the Soviet Union’s 
effort to achieve self-sufficiency, it remain- 
ed a net importer of fluorspar. Imports of 
fluorspar, mainly from Mongolia, main- 
land China, and Thailand, increased from 
144,700 tons in 1975 to 493,000 tons in 1979 
to an estimated 550,000 in 1980. With an 
estimated production of 520,000 tons, Soviet 
consumption of fluorspar in 1980 was over 1 
million tons. The iron and steel industry 
consumed more than 85% of the total and 
consumption is increasing by 8,000 to 10,000 
tons each year. 

The Maritime Territory (Yaroslavsk de- 
posit), Transbaykal (Kalunguysk, Abaga- 
tuysk, Usuglinsk), Uzbekistan, and Kazakh- 
stan, were the main production areas in 
1980. Small quantities of fluorspar are also 
produced in Tadzhikistan and other regions 
of the country. The mined ore contained 
from 20% to 45% CaF;. The central concen- 
trator in Uzbekistan is treating ores with 
24.3% to 26.5% CaF; content, and, in the 
Maritime Territory, a mill is treating ore 
with an average of 40.5% CaF: content. 

Mica.—Output, estimated at 46,000 tons, 
was inadequate to meet demand and stra- 
tegic-grade mica continues to be imported 
from India for special industrial require- 
ments. Imports of high-grade mica rose 
from 160 tons in 1968 to an estimated 680 
tons in 1979, and 850 tons in 1980. The 
following four mining and beneficiation 
in 1980: 
Mamslyuda (Irkutsk Oblast’), Karelslyuda 
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(Karelia), Kovdorslyuda (Murmansk Oblast’ 
on the Kola Peninsula), and Aldansyluda 
(Yakutia). Mica is mined mostly by an 
underground method. 

Irkutsk Oblast’ continued to be the main 
supplier of muscovite mica; 75% of all 
muscovite deposits in the country are in the 
Mamsko-Chuysk County of the Irkutsk 
Oblast’ where nine small underground 
mines were in operation in 1980. 

The Kovdorslyuda (Kovdor mica) complex 
in Murmansk Oblast' operates the Yena, 
Pikolatva, and Kovdor underground mines 
and vermiculite open pit. Mining of vermi- 
culite began here in 1960 and the capacity 
of the concentrator is 56,000 tons per year of 
concentrate. The Karelslyuda (Karel mica) 
complex in Karelia operates the Plotina, 
Malinovaya Varakka, and Tedino under- 
ground mines. Two 400-meter-deep explor- 
atory shafts were sunk at the Malinovaya 
Varakka Mine in 1979. It is planned to 
develop the Slyudyanoy Bor deposit in 
Karelia in the future. 

Salt.—The Soviet Union is one of the 
world's leading countries for salt reserves, 
production, and exports. Production in 1980 
was estimated at 14.5 million tons. It was 
originally planned to increase salt produc- 
tion from 12.4 million tons in 1970 to 14 
million tons in 1975, and to 20 million tons 
in 1980. However, the revised production 
level for 1980 was 14.7 million tons. Exports 
increased from 293,600 tons in 1970 to an 
estimated 400,000 tons in 1980. Salt develop- 
ment is concentrated in the Donets Basin 
(40% of output) the Urals, East Siberia, 
Armenia, and West Ukraine. The Artemsol' 
(Artem Salt) concern in the Donets Basin, 
which operates five underground mines, is 
the main Soviet supplier of salt. Because of 
mining mistakes and shortage of freight 
cars, production at this concern is limited to 
only 8,000 to 10,000 tons per day instead of 
the 14,000- to 15,000-ton design capacity.“ 
More or less the same situation exists at the 
Aralsol' (Aralsk Salt), Pavlodarsol’ (Pavlo- 
dar Salt) concerns, Iletsk Mine, and other 
salt-producing enterprises.? Over one-third 
of total Soviet salt production is coming 
from Lake Baskunchak. 

Sulfur.—Estimated domestic production 
in terms of sulfur content totaled 10.9 
million tons, of which 3.55 million tons was 
recovered from pyrite, 3.7 million tons from 
native sulfur, and 3.65 million tons from 
other elemental sulfur. Sulfur exports, 
mainly to CMEA countries, decreased from 
463,800 tons in 1970 to an estimated 430,000 
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tons in 1980. Imports of sulfur increased 
from 216,700 tons in 1970 to an estimated 
600,000 tons in 1980. The principal produc- 
ers of native sulfur continue to be Rozdol 
(West Ukraine), Gaurdak in Turkmen 
S.S.R., Yavorov in West Ukraine, and the 
Volga Group of the Kuybushev sulfur com- 
plex, which together produced the bulk of 
the country’s requirements. Production 
doubled during the past decade as a result 
of growth both in the elemental sulfur and 
as byproduct output. Frasch and the Oren- 
burg sour-gas sulfur projects have become 
important in the last few years and it is 
expected that these sources will account for 
most future growth in the Soviet sulfur 
industry. The U.S.S.R. is currently ranked 
fourth in the world in terms of brimstone 
production. 

Over 1 million tons of sulfur was re- 


covered from sour gas in 1980. Production of 


sulfuric acid increased from 22.4 million 
tons in 1979 to an estimated 23 million tons 
in 1980. 

Talc.—The U.S.S.R. produced 490,000 
tons of talc in 1980, 2.1% over that of 1979. 
Only the Onotsk deposit in the Irkutsk 
Oblast’, with an annual capacity of 45,000 
tons, produced high-grade iron-free materi- 
al. Despite large reserves and the develop- 
ment of new mines, imports of talc from 
North Korea and Bulgaria increased from 
90,900 tons in 1975 to an estimated 120,000 
tons in 1980. 

The Kirgiteysk deposit in Krasnoyarsk 
Kray was the major producer of lower 
quality talc. The Miass and Shabrovsk de- 
posits in the Urals ranked second in out- 
put. Some talc is mined from the Terti- 
Mindorskoye and Kvachevskoye deposits in 
South Osetinsk, Georgia. The raw material 
at the Onotsk deposit is shipped for process- 
ing to the Miass talc mill in the Urals. The 
Medvedevskoy talc deposit in Chelyabinsk 
Oblast’ was under development in 1980. 
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Production of primary energy derived 
from fossil fuels, fuelwood, and hydroelec- 
tric and nuclear generation increased from 
1,881 million tons (standard coal equivalent) 
in 1979 to an estimated 1,936 million tons in 
1980. Compared with the 1975 output, the 
1980 production of oil rose 23% (planned 
30%), natural gas 50% (planned 55%), coal 
2% (planned 15%), hydroelectric power 
41% (planned 47.9%), and nuclear power 
250% (planned 333%). The share of petrole- 
um and natural gas in total Soviet primary 
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energy production increased from 70.3% in 
1979 to 72.9% in 1980, while that of coal 
(anthracite, bituminous, and lignite) declin- 
ed from 25.7% to 25%. 

Total consumption of all types of primary 
energy in the Soviet Union increased from 
1,594 million tons in 1979 to an estimated 
1,638 million tons in 1980. The share of 
petroleum and natural gas in the total 
Soviet primary energy consumption in- 
creased from 66.2% in 1979 to 67% in 1980, 
while that of coal declined from 29.1% to 
28.2%. Clearly, there will be a trend to- 
wards greater use of oil in the future. 
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However, it is expected that the U.S.S.R. 
will make great efforts to substitute coal 
and natural gas for petroleum to make the 
latter available for export. 

In 1980, the U.S.S.R. produced 603 million 
tons of crude oil and gas condensate, 716 
million tons of run-of-mine coal and lignite, 
and 435 billion cubic meters of natural gas. 
Soviet long-range ‘forecasting places the de- 
mand for raw coal and lignite at over 800 
million tons in 1985 and 1,000 million tons 
by 2000. 

Estimated total primary energy balance 
of the U.S.S.R. for 1980 is shown in table 14. 


Table 14.—U.S.S.R.: Estimated total primary energy balance, 1980 
(Million tons of standard coal equivalent) 


Production Imports Exports Busse 

Total primary energy 1,936 24 

Coal (lignite, anthracite, bituminous, coke). _ — 0 30 462 
Crude oil and petroleum products 860 12 240 632 
Natural and associated gas 515 50 467 
/G!!! 88 14 me ag 14 
Oil Pie ae eg oe ee 12 di im 12 
Hydropower 22 ao 2 20 
Nuclear powWwenrnr»rnrn _ T E A 7 
Fuelwood __________ ~~ ~~ Le 24 Mr MES 24 


Coal.—In 1980, the Soviet Union pro- 
duced an estimated 716 million tons (origi- 
nally planned 800 million tons, revised goal 


745 million tons) of run-of-mine coal as 


follows: Bituminous, 473 million tons; an- 
thracite, 70 million tons; and lignite, 164 
million tons. Estimated according to West- 
ern practice, this was equivalent to 411 
million tons of “clean coal,” placing the 
U.S.S.R. second among the world’s coal 
producers. Over 33% of the total output was 
surface mined. Production of run-of-mine 
coal and lignite in 1980 was 2.7 million tons 
below that of 1979. 

Production of raw coal and lignite in 1980 
from the Donets Basin amounted to 31%; 
Kuznetsk, 19%; Karagnada, 7%; Moscow, 
4%; Kansk-Achinsk, 4%; and other areas, 
31%. There were about 800 underground 
mines with an average annual capacity of 
600,000 tons of raw coal and 70 open pits 
with an average annual output of 3.4 mil- 
lion tons of run-of-mine coal and lignite. 
The annual capacity of coal and lignite 
mines increased by 15 million tons (raw coal 
and lignite) in 1980. In 1985, the planned 
production of raw coal and lignite is to 
reach 770 million to 800 million tons. 

Preparation of coal for the market does 
not play a great role in the industry and is 
normally restricted to coking coals and coal 
for export. The shortage of coal benefi- 


ciation facilities forced Soviet planners to 
place greater emphasis on improvement in 
quantity as an expedient. 

Practically all Soviet coal requires benefi- 
ciation, but of the 716 million tons produced 
in 1979, only an estimated 345 million tons 
were treated to produce an estimated 182 
million tons of clean coal. About 66 prepara- 
tion plants are treating coking coal, 38 
plants are processing anthracite, and 50 
preparation plants are treating coal and 
lignite for powerplants. 

The official average ash content of coal 
shipped to consumers in 1980 was about 
20.3%. The average calorific value of coal 
from the Karaganda, Kuznetsk, and Donets 
basins fell by 600, 900,and 1,200 kilocalories, 
respectively, during the last decade. Up to 
40 million tons of substandard quality coals 
and lignite are being delivered to thermal 
powerplants annually or about 20% of the 
total requirements of these plants. 

Total Soviet economically minable coal 
and lignite reserves in place in categories 
A+B+C, in Janaury 1975 were 420,000 
million tons, including 87,000 million tons 
of coking coal and 190,000 million tons of 
lignite. Over 70% of the total coal and 
lignite reserves are located in the eastern 
(Asian) part of the U.S.S.R. 

Natural Gas.—The country produced 435 
billion cubic meters of (originally planned 
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400 billion cubic meters, revised goal 435 
billion cubic meters) usable gas, 7% more 
than in 1979. In 1985, the output of natural 
gas is expected to reach 600 billion. cubic 
meters. According to Soviet data, gas re- 
serves in place in the A+B+C, categories 
as of January 1978 were 29,000 billion cubic 
meters, of which 1596 of the total were in 
the European part of the U.S.S.R., 72% 
were located in Siberia and the Soviet Far 
East, and 1396 were in Central Asia and 
Kazakhstan. 

Petroleum.—Crude oil and gas conden- 
sate output in 1980 increased by 17.4 mil- 
lion tons (2.5%) to 603 million tons (610 
million tons planned). In 19806, over 500 oil 
and gas condensate fields (including 36 
large fields) were in operation with a total 
of over 80,000 wells. Soviet petroleum policy 
is based on the principle of maximum pro- 
duction at any price. The production of 
crude oil and gas condensate in 1985 is 
planned at 620 to 645 million tons. 

The Soviet Union is rich in oil. However, 
despite the new discoveries, the growth rate 
of reserves is lagging behind the rate of 
growth in extraction. According to Soviet 
sources, crude oil reserves in place in the 
A+B+C, categories as of January 1979 
were 12,900 million tons. A 30% to 40% 
recovery of crude oil in place was claimed in 
1980. For the seventh year, the U.S.S.R. 
remained the world’s largest oil producer. 
The country continues to export crude oil 
and petroleum products even though the 
quantities available for internal consump- 
tion have been inadequate. The Soviet 
Union became a net exporter of crude oil in 
1951 and of petroleum products in 1954 and 
has gradually strengthened its position 
since that time. The U.S.S.R. exported over 
25% of its production in 1980. 

The U.S.S.R. is the world's largest oil 
producer and it is the second biggest oil 
exporter (after Saudi Arabia) But the 
planned target for recovery of crude oil and 
gas condensate was not met in 1980. Produc- 
tion costs per ton of crude increased in the 
Soviet Union by 20% for the last 3 years. 
Cost of drilling wells increased by 6% to 7% 
each year. Transport distance for crude oil 
have trebled during the last 15 years. In- 
vestments in the oil industry in the years 
1976-80 were 50% larger than in the preced- 
ing 5 years, and more than doubled what 
they were in 1966-70. Cost increased much 
more rapidly than production. 

The Soviet Union is experiencing produc- 
tion problems, and some Western experts 
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predict that the U.S.S.R. will be a big net 
importer of oil by 1985. A 1977 study by the 
Central Intelligence Agency (CIA) showed 
that by the mid-1980's the U.S.S.R. and the 
East European CMEA countries would be 
net importers of 175 million to 255 million 
tons per year. In 1980, the CIA reaffirmed 
its "conservative" estimate that under the 
best conditions the Soviet Union will shift 
from the position of large net exporter to 
that of a large net importer of oil by 1985. 
According to the CIA, Soviet oil output may 
peak at around 595 million tons in 1980 and 
then decline to 450 million tons in 1985. The 
agency predicted that the Soviet Union will 
probably have to import 150 million tons of 
crude in 1985. The actual increase.in pro- 
duction at 14.1 million tons in 1979 and 17.4 
million tons in 1980 and the planned in- 
crease of Soviet oil production in the 1981- 
85 years contradict recent CIA projections. 

In 1980, the U.S.S.R. produced 603 million 
tons of crude oil and gas condensate, 112 
million tons more than in 1975. However, 
the figures hide serious financial problems, 
which in the Soviet economy are not so 
important as they are in the free economies 
of Western countries. Soviet oil and gas 
condensate production slowed toward the 
end of the 1976-80 period and rose to only 
603 million tons compared with the original 
planned quota of 620 million to 640 million 
tons and the reduced quota of 606 million 
tons in 1980. During the 1976-80 5-year plan 
period, the annual increase in crude and 
condensate production, in million tons, was 
as follows: 1976, 28.9; 1977, 26.1; 1978, 25.7; 
1979, 14.1; and 1980, 17.4. All of the Soviet 
net oil output gain is coming from Western 
Siberia. Production in this region has more 
than doubled since 1975. Gains outside 
Western Siberia came from several smaller 
producing regions in the U.S.S.R. Tataria, 
Azerbaydzhan, and some other older re- 
gions are showing production rate decreases 
that exceed Soviet predictions. 

To replace the declining oilfields in the 
Ural-Volga area and in the Caucasus, the 
Soviets had hoped for quick development of 
West Siberian fields. More than 1,200 mil- 
lion tons of oil have been extracted over 5 
years in the Tyumen' Oblast'. But due to 
Shortages of labor and supply, progress 
there has been slower than anticipated in 
the original 1976-80 5-year plan. The short- 
age of labor and the low-quality and short- 
age of drilling equipment, as well as lack of 
spare parts are the main obstacles for the 
development of oilfields in extremely cold 
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conditions. Living conditions in the Siberian 
oilfields are bad. The shortage of housing in 
Western Siberia is most acute. Almost 70% 
of workers have no apartments of their own, 
and are living instead in dormitories or in 
trailers. Labor turnover is topping the 26% 
mark. 

The big oil of Siberia is obtained with a 
great deal of difficulty. The oilfields being 
worked have complex climatic conditions 
and are far from production bases or indus- 
trial centers. “Flying teams” of drillers and 
oil workers from Tataria and Bashkiria, 
Belorussia, the Ukraine, Saratov, and Baku, 
work for half a month and than go home for 
2 weeks. 'Labor'** gives a figure of 11,000 
for these commuters; the productivity of 
these teams suffers because people have to 
change climatic zones twice a month and 
pass through a period of adaptation. 

In the 11th 5-year plan (1981-85) period, it 
is intended to bring into operation a large 
number of wells and new fields and to 
sharply increase drilling operations in Sibe- 
ria. It is planned to drill annually no less 
than 9 million meters of wells in Tyumen' 
Oblast'. On April 14, 1980, a conference was 
held in the Central Committee of the CPSU 
to discuss stepping up of capital construc- 
tion in the vitally important oil- and gas- 
producing area of Western Siberia. The 
U.S.S.R. has initiated a program for the 
intensified development of West Siberian 
oilfields and gasfields. Thousands of work- 
ers are to be drawn from many Soviet 
regions to build housing, roads, schools, and 
hospitals. It is planned to increase housing 
construction by 300% in 1983 compared 
with the 1980 level. 

Oil production in the Soviet Union is 
expected to reach 620 million to 640 million 
tons in 1985. The U.S.S.R. plans to step-up 
the rate of exploratory drilling for oil in 
Siberia, and will be calling on its CMEA 
partners to assist in this expansion of oil 
exploration activity. This expansion will be 
hampered by shortages of geophysical in- 
struments and modern drilling equipment, 
although the Soviet deep-drilling technolo- 
gy is improving. The volume of capital 
construction, drilling, and freight haulage 
is to be increased by 2 to 2.5 times the level 
during the 1981-85 5-year plan period. 

In 1980, Siberia produced 312.6 million 
tons of oil and condensate. Production in 
Siberia is planned to reach 385 million to 
395 million tons in 1985 with a possible rise 
of up to 500 million tons in 1990. The Soviet 
plan calls for the expansion of oil produc- 
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tion up to 2000. The oil production increase 
is to come from both Western and Eastern 
Siberia and Yakutia. In 10 to 15 years, oil 
production in Western Siberia is to be 
stabilized and the amount of drilling and 
other related work is to decrease. 

The transfer of oil extraction to remote 
areas of difficult accessibility considerably 
complicates the work and makes it more 
expensive. Therefore, the increase will not 
be big. Soviet oil production by itself is not 
in trouble, but because of shortages of labor, 
equipment, and spare parts, the whole Sovi- 
et economy is in a difficult situation. Due to 
the priority in extraction and transporta- 
tion of natural gas, the increase in the 
production of crude oil and gas condensate 
will be much less in the 1981-85 period 
compared with that of 1976-80. 

Oil has long been a major export earner 
for the U.S.S.R. and it is intended to become 
more important. In recent years, there has 
been a growing emphasis on Soviet coal and 
natural gas production, making more gas 
available for export. In terms of value, the 
exports of petroleum rose from 24.6% of 
total Soviet official exports in 1975 to 27.9% 
in 1976, 28.1% in 1978 to 34.2% in 1979, and 
to an estimated 35% in 1980. Despite rising 
Soviet domestic consumption of oil, deliver- 
ies to centrally planned economy countries 
should continue according to obligations 
entered into, and deliveries to the West 
should stay at the same level or decrease 
only slightly. 

Soviet oil exports to CMEA member na- 
tions between 1975 and 1980 were nearly 
400 million tons. During the 1981-85 period, 
the U.S.S.R.’s oil deliveries to CMEA coun- 
tries are to be on the same level as in 1980 
(about 80 million tons), despite the more 
difficult conditions for its extraction. Oil 
deliveries for the 5-year period are to be 
brought up to nearly 400 million tons. 

The Soviet Union cutback on its oil ex- 
ports to the Western developed countries in 
1980; oil exports to the FRG declined by 
about 15% from 9.4 million tons in 1979; 
British purchases of Soviet oil fell sharply 
from 2.9 million tons purchased in 1979, and 
Italian imports declined from 6.4 million 
tons in 1979 to 3.2 million in 1980. France 
purchased 6.25 million tons in 1980, as in 
1979, and Yugoslavia bought 4.5 million 
tons of Soviet oil compared with 5 million 
tons in 1979. Annual deliveries of petroleum 
to India are to amount to 4.75 million tons 
over the next 5 years compared with deliv- 
eries of 3.4 million tons of crude and prod- 
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ucts in 1980. The agreement with Finland, 
which was signed in November 1980, calls 
for annual deliveries of more than 10 mil- 
lion tons per year of crude and petroleum 
products during the 10-year period, slightly 
higher than in 1980. 

The Soviet Union has been exporting 
around one-quarter of its oil production in 
recent years, which helped buildup its hard 
currency reserves for imports of Western 
technology and partially for grain. | 

Exports of petroleum to Western coun- 
tries may fall at some point, because the 
periodic increases in world prices make it 
possible for the U.S.S.R. to earn the same 
amount of hard currency while exporting 
less. Natural gas will partially replace oil 
shipments to Western countries, which pro- 
vide needed hard currency. 

The U.S.S.R. will not be forced to become 
a net importer of petroleum this decade. 
The conclusion of some experts that in the 
middle of the eighties the Soviet Union will 
turn from a large exporter to a large im- 
porter of petroleum, does not correspond 
with facts. At current world oil prices, the 
Soviet Union can afford to push even fur- 
ther the development of Siberian oilfields 
and import the foreign technology. The 
increase in oil production will be slower in 
the future, but the periodic increases in 
world prices makes it possible for the Soviet 
Union to earn the same amount of foreign 
exchange while exporting less. 


1This publication is based on a review of the sources 
published by the U.S.S.R. 

Supervisory physical scientist, Branch of Foreign Data. 

3CMEA —Council for Mutual Economic Assistance—was 
founded in January 1949. The founder members were 
Bulgaria, Czechoslovakia, Hungary, Poland, Romania, and 
the U.S.S.R. Albania joined in February 1949 but ceased to 
take part in meetings in 1961. The GDR was admitted in 
1950, Mongolia in 1962, Cuba in 1972, and Vietnam in 
IE Yugoslavia obtained permanent observer status in 
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The Mineral Industry of the 
United Arab Emirates 


By Peter J. Clarke’ 


The petroleum sector continued to domi- 
nate the economy of the United Arab Emir- 
ates in 1980. Of the 626 million barrels of 
crude oil produced during the year, 620 
million barrels were exported, bringing in 
revenues in excess of $19 billion. Oil and 
gas production accounted for about 85% of 
the gross domestic product. Despite a de- 
cline in oil production of 6% from 1979 
levels, revenues from crude oil exports in- 
creased 33%. The price of United Arab 
Emirates crude rose from an average $27.50 
per barrel at the end of 1979, to about $34 
per barrel by the end of 1980. 

Efforts were continuing in 1980 to in- 
crease the role of the Federal Government 
in oil exploitation and marketing policy. 
The Ministry of Petroleum and Mineral 
Resources was responsible for general as- 
pects of exploration and development of oil 
and mineral resources, but each Emirate 
still determined its own production and 
marketing policy. In November 1980, the 
Emirates General Petroleum Corp. (EGPC) 
was formed. EGPC was a 100% federally 
owned company that was to take over re- 
sponsibility for marketing and distribution 
of petroleum products in the United Arab 
Emirates. EGPC's initial task was to take 
over the marketing operations in the six 
northern Emirates (everywhere except Abu 
Dhabi, where Abu Dhabi National Oil Co. 
(ADNOC) has sole marketing authority), 
currently controlled by the California-Texas 
Petroleum Co. (Caltex), Shell Oil Co., and 
British Petroleum (BP). 

Consistent with this strengthening of the 
federal system was the establishment, on 
December 15, 1980, of a United Arab Emir- 
ates Central Bank to replace the Currency 
Board. The Central Bank was to have much 
the same authority as the Currency Board: 


To issue currency, regulate interest rates, 
and oversee the commercial banks. The 
Currency Board, however, had little influ- 
ence because of its continual lack of federal 
funds or international reserves. In March 
1980, the rulers of Abu Dhabi and Dubai 
agreed to channel 50% of their oil income to 
the Federal Government to stabilize the 
dirham and assure adequate liquidity in the 
local money market. The United Arab 
Emirates has been plagued by large capital 
outflows and correspondingly low liquidity 
levels because of fixed interest rates much 
lower than on international markets. A 
Stronger reserve position in the Central 
Bank and the use of monetary policies was 
to provide greater access to funds within the 
country. 

The fiscal year 1980 budget for the United 
Arab Emirates marked a reversal of the 
past 2 years' emphasis on decreased spend- 
ing. The 1980 budgetary allocation was up 
64% over the 1979 level, to $4.3 billion, most 
of which was to come from Abu Dhabi, 
although under the March agreement, 
Dubai's share was to increase significantly. 
Major allocations in the budget, by sector, 
were defense (28.2%), education and youth 
(8.7%), interior (8.6%), health (8.2%), elec- 
tricity (3.4%), and public works and housing 
(2.596). Individual Emirates were devoting 
increasing amounts of money into other 
sectors of the economy to diversify and 
increase their nonoil sources of revenue. 
Developmental spending for 1980 was up 
65% over the previous year in the United 
Arab Emirates. 

The Abu Dhabi Fund for Arab Economic 
Development continued to support develop- 
ment projects in the Arab and African 
world. Twelve projects in 10 countries 
received over $310 million from the fund 
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in 1980 including a petrochemical com- 
plex in Turkey, agriculture development 
in Mauritania, electricity projects in the 
People’s Democratic Republic of Yemen, 
and phosphate fertilizers in Jordan. 

Infrastructure development continued to 
be a top priority in the United Arab Emir- 
ates. In Abu Dhabi, the industrial complex 
at Ruweis was still under construction. The 
complex was to include the Abu Dhabi Gas 
Co. (Gasco) natural gas liquids (NGL) plant, 
a 120,000-barrel-per-day oil refinery, and a 
nitrogenous fertilizer plant, all of which 
were under construction during the year. 
Other plans for the complex were additional 
petrochemical industries and possibly an 
iron and steel foundry. Associated with 
these industries was a new deepwater 
port under construction at Ruweis and 
an oil export terminal at Zirku Island. 

In Dubai, industrial development was 
centered around the complex at Jebel Ali. 
Already online in 1980 was the Dubai Alu- 
minum Co. (Dubal) smelter and the Dubai 
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Gas Co. (Dugas) gas-processing plant. Infra- 
structure for the complex included a plan- 
ned 66-berth port in Jebel Ali, and an 
already completed 35-berth port in Port 
Rashid. The $500 million dry dock, built by 
Costain-Taylor Woodrow (United Kingdom) 
was also commissioned during the year, but 
attracted little business. Another harbor 
was under construction in Ras al-Khaimah. 

The United Arab Emirates’ mineral sur- 
vey entered its third stage late in 1980. The 
survey was to be conducted by Hunting 
Geology and Geophysics Ltd. (United King- 
dom), as were the first two stages, which 
involved location and delineation of pre- 
viously unknown mineral resources. The 
third stage was to assess whether the min- 
eral deposits that were discovered were 
commercially exploitable. The mineral sur- 
vey had located copper deposits in Fujairah 
and chromite in Sharjah, Ajman, Ras al- 
Khaimah, and Fujairah, but no information 
on reserves or grade was available. 


PRODUCTION AND TRADE 


Abu Dhabi continued to dominate the 
petroleum sector in the United Arab Emir- 
ates, accounting for 79% of all crude oil 
produced in the country. Abu Dhabi pro- 
duced 494 million barrels in 1980, Dubai 
produced 128 million barrels, and Sharjah 
produced 3.6 million barrels. Production 
declined about 6% from 1979 levels, owing 
to the imposition of production ceilings by 
ADNOC, but was expected to rise consider- 
ably as development of the large Upper 
Zakum Oilfield continued. The field, one of 
ADNOC’s three offshore fields, produced 
about 50,000 barrels per day in 1980, but 
was expected to increase output to 500,000 
barrels per day by 1984. Also, expansion 
plans were in progress for ADNOC's on- 
shore Bu Hasa and Asab Oilfields, where 
additional reserves were discovered. With 
new fields onstream toward 1984, the Unit- 
ed Arab Emirates was expected to have a 
production capacity of over 2 million bar- 
rels per day. Actual production was not a 
function of capacity, however, but rather a 
ministerial decision based on world de- 
mand, the price of oil on the spot market, 
and the desire to maintain productive capa- 
bilities over many years. Petroleum re- 
serves in Abu Dhabi, Dubai, and Sharjah 
were estimated at 40 billion barrels. 

Both Abu Dhabi and Dubai were to be- 
come significant exporters of NGL. Dugas 
came onstream in 1980, with a capacity of 


100,000 barrels per day of NGL and 50,000 
barrels per day of condensates. Gasco was 
due onstream in 1981, with a capacity of 
100,000 barrels per day of NGL. The Das 
Island natural gas processing plant, which 
also produced NGL, liquefied petroleum gas 
(LPG), and pelletized sulfur, operated at 
about 60% of capacity during the year. 

Both Dugas and Gasco were to supply 
Dubal’s smelter, which began producing 
aluminum during 1980. The plant reached 
rated capacity late in the year. The plant 
was a significant step in diversifying the 
United Arab Emirates’ economy away from 
oil dependence. 

The only other major commodity produc- 
ed in the United Arab Emirates was ce- 
ment. Four cement plants were operating 
in 1980, in Abu Dhabi, Dubai, Ras al- 
Khaimah, and Sharjah. Nearly 1.5 million 
tons of cement was produced in the United 
Arab Emirates during the year, and capaci- 
ty was to be upgraded to over 3 million tons 
by 1982. Mineral production in the United 
Arab Emirates is shown on table 1. 

The United Arab Emirates’ balance-of- 
trade surplus continued its rapid growth in 
1980, rising from $4.6 billion in 1978, to $9 
billion in 1979, and $12.5 billion in 1980. 
Even with a substantial rise in the level of 
imports, which were steady at about $5 
billion in 1977-78, then rose to $6.5 billion in 
1979, and nearly $8 billion in 1980, the 
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United Arab Emirates was left with a $9.5 
billion current account surplus. Proper 
management and investment of these mas- 
sive surpluses remained a major challenge 
to the United Arab Emirates Government. 
Partly because of the country’s unprofitable 
interest rate structure, and also because of 
the need to recycle large sums of money 
without inflating the local economy, a con- 
siderable (but unspecified) portion of petro- 
leum revenues were invested in foreign 
markets, mainly by the Abu Dhabi Invest- 
ment Authority. The Central Bank was 
expected to continue this policy, while also 
allowing for more profitable investment 
within the country. 

Exports of oil and gas accounted for about 
95% of the United Arab Emirates’ total 
exports in 1980. Oil was exported to Japan 
(830%), the United States (12%), France 
(11%), Netherlands Antilles (10%), the 
Netherlands (7.3%), the Federal Republic 
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of Germany (5.4%), Ireland (8%), and India 
(2.4%). Other recipients of 10 million bar- 
rels or less were other Western European 
countries, and African and Middle Eastern 
countries, including Tanzania, Kenya, Ivory 
Coast, Egypt, Mozambique, Ethiopia, Mo- 
rocco, and the People’s Democratic Republic 
of Yemen. 

Aluminum exports also began for the first 
time in 1980. About 40% of the output of the 
Dubal smelter was exported to the United 
States, and 40% went to the United King- 
dom, with the remainder being sold within 
the United Arab Emirates and other Middle 
Eastern countries. 

Besides receiving most of the United 
Arab Emirates’ oil, Japan and the United 
States were also the major suppliers of 
imports into the Emirates, with the United 
Kingdom, the Federal Republic of Ger- 
many, and France also important trading 
partners. The major imported goods were 


Table 1.—United Arab Emirates: Production of mineral commodities! 


Emirate,? commodity,’ unit of measure 1976 1977 1978 1979 1980* 
ABU DHABI 

Cement, hydraulic thousand metric tons 200 200 200 200 200 
Gas, natural: 

Gross production million cubic feet. 544,196 541,760 478,617 483,809 536,600 

Marketed production do- 37,787 111,876 177,914 189,286 200, 000 
Natural gas liquid thousand 42-gallon barrels. _ ae 8,411 4,983 15,000 15,000 
Petroleum: 

aa ————S do... 580,476 602,761 527,827 588,995 (492,154 

Refinery products: 

Iii! ³¹˙¹ ee LE do -—-— 554 1,073 1,132 *1,500 1,500 
heic M" —t do... 22 188 828 400 400 
Distillate fuel oĩilill do... 963 1,390 1,314 *1,600 1,600 
Residual fuel oil __ - - ---------------- do... 702 1.045 1.095 21 2400 1.400 

Ber os md Rtn Pe Pee utl do- 9 37 73 100 100 
Refinery fuel and losses do- 127 306 323 2500 500 
ii: ͥ A A lee ien do... 2,377 4,039 4,265 $5,500 5,500 
AJMAN 
Ml.. LetLA cei square meters 26,000 26,000 26,000 26,000 NA 
DUBAI 
Aluminum, rusa /// een E metric tons. . ats s S oe 25,000 
Cement, hydraulic thousand metric tons. _ Lue zn 370 400 500 
Gas, natural:“ 
Gross production n million cubic feet... 127,600 130,000 147,000 144, 000 142, 000 
Marketed production do— 20, 000 1. 30, 600 31.000 36,500 
Petroleum, erude .... thousand 42-gallon barrels. — 114,704 116,472 132,240 129,316  *127,818 
RAS AL-KHAIMAH 
Cement, hydraulic .. _ thousand metric tons. . 450 450 450 450 500 
SHARJAH 
Cement, hydraulic — --------------------—-- do... TEM 50 263 300 300 
Gas, natural, gross production million cubic feet 15,000 15,000 15,000 18,700 6, 600 
Petroleum, crulle thousand 42-gallon barrels. _ 13,542 10,293 8,067 4,697 9,586 
*Estimated. Preliminary. ‘Revised. NA Not available. 


iTable includes data available through June 24, 1981. 


An addition to the Emirates listed, Fujairah and Umm al-Qaiwain record no mineral production but presumably 


produce small quantities of crude construction materials. 


In addition to the commodities listed, crude construction materials such as common clays, stone, and sand and gravel 
presumably are produced, but output is not recorded quantitatively and general information is inadequate to make 


reliable estimates of output levels. 
*Reported figure. 


5No marketed production is reported; there is probably some small field use. 
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machinery, transportation equipment, man- 
ufactured goods, and foodstuffs. The Unit- 
ed States received about 14% of the United 
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Arab Emirates’ exports, valued at $2.8 bil- 
lion and supplied 12.2% of its imports, with 
a value of $922 million for 1980. 


Table 2.—Abu Dhabi: Exports of crude oil, by destination 


(Thousand 42-gallon barrels) 
Country 19767 1977 1978 1979 

Astral igs c uar AAA NR dee eec 219 2,081 NA NA 
J ⁵ ⁵ ð dd ³ CRM Ie UE NEUSS 2,847 M NA NA 

Erana MEMMIUS dec 8 15,920 12,108 NA NA 
Germany, Federal Republic ohh 17,885 32,741 NA NA 
Haly. c dd eg ee 14,344 11,899 NA NA 
Japan edet . ß 191,476 191,005 NA NA 
Netherlands - — - ---------------------------—- 66,576 87,126 NA NA 
United Kingdom --------------------------—-- 38,252 25,842 NA NA 
United States 80,33 101,580 NA NA 
Other... clc nue wr y 8 89,721 74, 604 NA NA 
117i? d % ⁊ĩð . eee 577,576 599,586 522,586 528,592 

r Revised. NA Not available. 


Source: Organization of Petroleum Exporting Countries, Statistical Unit. Annual Statistical Bulletin 1979, Vienna, 


1979, p. 77. 


COMMODITY REVIEW 


METALS 


Aluminum.—Production from  Dubal's 
primary smelter began in November 
1979. During 1980, all three potlines were 
brought onstream, and the plant reached 
rated capacity of 135,000 tons per year in 
December 1980. The Dubai Government 
owned 80% of Dubal, and Alusmelter Hold- 
ings, a Grand Caymen Co., owned 37.5% by 
Southwire Co. of Carrollton, Ga. (United 
States), and Selection Trust Ltd. (United 
Kingdom) owned the remaining 20%. The 
Dubai Government announced in March 
1980 its intention to take over the minority 
interests at an unspecified time, providing 
full and fair compensation. 

The Dubal smelter was part of a threefold 
project which included a 515-megawatt 
power-generating facility, supplied by Haw- 
ker Siddeley Power Engineering Co. (United 
Kingdom), and a 25-million-gallon-per-day 
desalinization plant, built by Weir-West- 
garth (United Kingdom). Desalinated water 
was used at the smelter and also by sur- 
rounding industries and the population of 
Dubai. The powerplant was one of the 
world’s largest industrial gas turbine power 
stations outside North America. The plant 
provided power for the smelter as well as 
steam and electricity for the desalinization 
plant. Average gas input was 3.15 million 
cubic meters per day. Gas was supplied by 
Dugas. 


The smelter itself was one of the world’s 
most modern facilities. Computers con- 
trolled a major part of the operation, from 
reduction and anode production, to power 
and desalinization. The management con- 
tractor for the plant was British Smelter 
Constructions. The complex was located in 
Jebel Ali, 30 kilometers from Dubai center, 
and took 32 months to complete. The main 
features were a 135,000-ton-per-year smelt- 
er, comprising 3 potlines, 6 pot rooms, a 
rodding room, pot repair facilities, a cast 
house, full workshop and warehouse facili- 
ties, training and administration facilities, 
and housing for 4,000 construction person- 
nel. In addition, a port was expanded at 
Mina Jebel Ali to handle 500,000 tons per 
year of supplies and raw materials. 

Raw materials for the plant were, at full 
rated capacity, 260,000 tons per year of 
alumina, 60,790 tons per year of petroleum 
coke, and 16,725 tons per year of pitch, 
along with the gas to drive the turbines. 
Alumina was supplied by Alcoa of Austra- 
lia, under a contract providing 200,000 tons 
per year for a 10-year period. 

Dubal was under contract to supply 4096 
of its output to Southwire Co., and 40% to a 
British unit of Alcan Aluminum Ltd., and 
the rest was sold by the Government of 
Dubai. These contracts were being renego- 
tiated during the year, mainly owing to a 
rise in the price of alumina and aluminum 
on world markets. A new agreement was to 
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specify new offtake percentages for Alcan 
and Southwire, and also provide some 
definition of marketing areas. 

Aluminum fabricating was given a con- 
siderable boost by the opening of the Dubal 
smelter. Gulf Extrusions Ltd. brought Du- 
bai’s first aluminum extrusion plant into 
production in 1978. The plant, built at a cost 
of $12 million, could produce 3,000 tons per 
year of anodized architectural sections in 
polished or etched finishes. The company 
was owned by the Al-Ghurain group, and 
was built by British Smelter Constructions. 
The company had obtained all its billits 
from Aluminum Bahrain Ltd. before the 
Dubal smelter began operating in 1979, 
when it switched to all Dubal feed. Output 
was marketed by the company and primari- 
ly sold to Arabian Aluminum Co., a fabri- 
cating associate in which Al-Ghurain had 
an interest, and other small fabricators 
around the Middle East. 

A plant producing electrical distribution 
cables made of aluminum and copper came 
onstream in October 1979. The Dubai Cable 
Co., or Ducab, began producing building 
wires in June of 1979 and power cables in 
October. The company was a joint venture 
of British Insulated Callender’s Cables N.V. 
(Netherlands) and the Dubai Government. 
Operations in the factory included wire 
drawing from copper or aluminum rod, 
stranding wires into flexible conductors, 
polyvinyl chloride insulating, and testing 
procedures. The plant expected to utilize 
1,100 tons per year of imported copper rod 
and 500 tons per year of aluminum from 
Dubal. 

Iron and Steel.—Feasibility studies were 
undertaken in 1979 for establishing an iron 
and steel mill in the industrial city of 
Ruweis in Abu Dhabi. A $200,000 contract 
for the study was awarded to Eisenbau A.G. 
(Federal Republic of Germany). The plant 
. was to produce 400,000 tons per year of 
steel, and use locally produced natural gas. 
Preliminary agreements were drawn up in 
1979 to operate the mill as a joint venture 
between India and ADNOC, with iron ore 
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and technology being supplied by India. No 
decisions were made in 1980 to begin con- 
struction of the proposed mill. 

There were two operating steel mills in 
the United Arab Emirates in 1980. Abu 
Dhabi Steel Works operated a 25,000-ton- 
per-year reroller, which began operating in 
1977, and Ahli Steel Co. (formerly Gulf 
Steel Mills Ltd.) was established in Dubai in 
1974. The Ahli works include a 12-ton elec- 
tric furnace with an annual capacity of 
36,000 tons, a 2-strand continuous billet 
caster, and a 10-ton-per-hour continuous bar 
mill. 


NONMETALS 


Asbestos.—An asbestos plant in Umm al- 
Qaiwain was inaugurated in June 1979. The 
$22 million plant was the first major indus- 
trial project in the Emirate. Construction of 
the plant began in 1977 and was financed 
mostly from loans from the Emirates Devel- 
opment Bank. The plant had an annual 
production capacity of 40,000 tons of asbes- 
tos pipes, sheets, and plates, and was capa- 
ble of expansion at a later stage to 120,000 
tons per year to meet export demand. 

Cement.—Cement production increased 
to 1.5 million tons in 1980 from 1.3 million 
tons in 1979, as production from the Dubai 
National Cement Co. reached capacity. The 
plant came onstream early in 1979. There 
were four operating cement plants in the 
United Arab Emirates in 1980, in Abu 
Dhabi, Dubai, Ras al-Khaimah, and Shar- 
jah, all of which operated near capac- 
ity. New cement plants were planned for 
Fujairah and Ras al- Khaimah. Fujairah 
Cement Industries of Dibba contracted 
Voest-Alpine A.G. (Austria) for the con- 
struction of a 580,000-ton-per-year turnkey 
plant, due for completion in 1981. The Gulf 
Cement Co., a joint venture of the United 
Arab Emirates Government and Kuwait, 
planned to construct a 1-million- ton-per- 
year cement plant in Ras al-Khaimah, prin- 
cipally to supply markets in Kuwait. Cur- 
rent and planned production capacity of the 
Emirates cement plants is as follows: 


| . Planned capacity 
: ; Current capacity 
Location Operating company . ear) 
(metric tons) (metric tons) 
Al Ain, Abu Dhabi Al Ain Cement Factory _______________ _ 200,000 200,000 
Dubai. Dubai National Cement C0o 500, 000 500, 000 
Fujairah ng Fujairah Cement Industries _—----------- ars 580,000 (1981) 
Ras al-Khaimah- _ _ _ _ _ _ Union Cement Co 500,000 500,000 
Do es 0 Gulf Cement Co. (United Arab Emirates-Kuwait)_ Ne 1,000,000 (1982) 
Sharjaeõ n Sharjah Cement Co... --------------—- 300,000 300,000 
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Fertilizer Materials.—In October 1980, a 
joint venture company was set up to con- 
struct and operate a $300 million nitroge- 
nous fertilizer plant at the Ruweis Industri- 
al Complex in Abu Dhabi. The agreement 
for the plant was signed in May 1979 be- 
tween ADNOC and Compagnie Francaise 
des Petroles (CFP) (France). ADNOC was to 
own 66% of the equity, and CFP 33%. The 
company was formed by a law issued by the 
ruler of Abu Dhabi, following the initial 
feasibility studies carried out by Snampro- 
getti (Italy) in 1979. The plant was to have a 
production capacity of 1,000 tons per day of 
ammonia and 1,500 tons per day of urea, 
mostly for export. Startup was scheduled 
for 1983 or 1984. 

In July 1980, Mitsubishi and Chiyoda 
Chemical Engineering and Construction Co. 
(Japan) were awarded a $200 million con- 
tract for construction of the plant. In addi- 
tion to the ammonia and urea plants, ancil- 
lary facilities were to include an export 
terminal, a gas pipeline from Habshan, and 
a desalinization-powerplant. Natural gas 
from Abu Dhabi’s onshore fields was to be 
used as feedstock for the producing units 
and as fuel for the power station. 

The Sharjah fertilizer plant increased its 
production capacity from 10,000 to 35,000 
tons per year in 1979. The $5 million facili- 
ty, which came onstream in 1978, produced 
chemical fertilizer for the local market. 


MINERAL FUELS 


Natural Gas.—The Ruweis gas project 
was near completion at the close of 1980. 
The project was implemented by Gasco, a 
joint venture between ADNOC (68%), Shell 
Oil Co. (United States) (15%), CFP (15%), 
and Participations and Exploration Corp. 
(Partex) (Portugal) (2%). The Ruweis facili- 
ty was designed to process 800 million cubic 
feet per day of associated gas, and to pro- 
duce 150,000 barrels per day of NGL, with a 
product split of 60% NGL and 40% conden- 
sate. The plant was to treat associated gas 
from Abu Dhabi’s onshore fields; Asab, Bu 
Hasa, Bab, and Sahil. The plant was sched- 
uled to come onstream in March 1981. 

Most of the expected output from the 
Ruweis plant was already sold to eight 
Japanese companies under 5-year supply 
contracts. The contracts required the sup- 
ply of 1.49 million tons per year of LPG, 
75% of which was to be derived from 
ADNOC’s share of total output. The custom- 
ers were Idemitsu Kosan (250,000 tons per 
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year), Mitsui Bussan and Bridgestone 
(400,000 to 450,000 tons per year), C. Itoh 
and Co. (120,000 tons per year), Mitsubishi 
Shoji (120,000 tons per year), Maruzen Se- 
kiyu (100,000 tons per year), and Showa 
Sekiyu (100,000 tons per year). CFP and 
Partex, also shareholders in Gasco, signed 
contracts with Marubeni (300,000 tons per 
year) and Idemitsu (50,000 tons per year). 

A pipeline linking the onshore fields to 
the Ruweis facility was completed late in 
1980. C-E Crest, a subsidiary of Combustion 
Engineering (United States), initiated work 
on the line and associated subsystems in 
1978. The cost of the pipeline was $60 
million. 

The Das Island natural gas processing 
plant continued to operate below capacity 
in 1980, owing both to technical difficulties 
at the facility and decreased output from 
the offshore fields. The plant was designed 
to process 550 million cubic feet per day of 
associated gas from the offshore fields of 
Umm Shaif and Upper and Lower Zakum, 
for the annual production of 15 million 
barrels of liquefied natural gas (LNG), 5.6 
million barrels of LPG, 1.5 million barrels 
of light distillate, and 1.6 million barrels of 
pelletized sulfur. About 113 billion cubic 
feet of natural gas was supplied to Das 
Island during the year, which represents 
about 60% of capacity. The Das Island 
plant, which began operating in October of 
1977, was operated by the Abu Dhabi Gas 
Liquefaction Co. Ltd., a joint company com- 
posed of ADNOC (51%), BP (16%), CFP 
(8%), Mitsui and Co. (Japan) (22%), and 
Bridgestone Liquefied Gas Co. Ltd. (Japan) 
(3%). Nearly all of the output of the plant 
was sold to the Tokyo Electric Power Co. 
under a 20-year contract. 

Tenders were being taken during the year 
for construction of seven storage tanks at 
Das Island. The work involved building 
three $80,000-cubic-meter tanks to store 
LNG, and four other tanks, two for propane 
and two for butane. Closing date for submis- 
sion of tenders was December 31, 1980. 

In April 1980, Dubai opened its own 
natural gas processing plant, designed to 
utilize Dubai's production of about 100 mil- 
lion cubic feet per day of natural gas, from 
the offshore fields of Rashid, Fateh, and 
Southwest Fateh. The plant was owned by 
Dugas, a joint venture of the Dubai Govern- 
ment and Scimitar Oils Ltd. (formerly Sun- 
ningdale Oils Ltd.) of Canada. The plant, 
designed by Hudson Engineering of Hous- 
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ton, Tex. (United States), was to produce 
11,000 barrels per day of propane, 7,000 
barrels per day of butane, 7,000 barrels per 
day of condensates, and 55 million cubic feet 
per day of residue gas. Most of the propane, 
butane, and natural gasoline was con- 
tracted to Japanese buyers. The residue gas 
was used to drive the generators producing 
power for Dubal's aluminum smelter. Resi- 
due gas output from Dugas was still insuffi- 
‘cient to drive all the turbines at Dubal. 
Dubai was negotiating with Abu Dhabi 
during the year for supplies of residue gas 
from the Ruweis plant once completed. 

The Government of the United Arab 
Emirates announced, for the first time in 
1980, that the price of LNG was linked to 
the price of Abu Dhabi's Murban crude oil. 
LNG prices jumped from $2.36 per 1 million 
British thermal unit (Btu) equivalents, to 
$4.00 per 1 million Btu's, based on a Janu- 
ary l price of $21.56 per barrel of Murban 
crude. Any further increase in the price of 
the Emirates oil was to have an automatic 
effect on LNG prices. 

Several new gas discoveries were made 
during the year, significantly boosting the 
United Arab Emirates’ total reserves of 
natural gas. A new field was discovered 
offshore Abu Dhabi, at Umm Shaif, midway 
between Abu Dhabi and Qatar, at a depth of 
15,000 feet. Umm Shaif was already a signif- 
icant producer of petroleum and associated 
gas. The new gasfield contained an estimat- 
ed 24 trillion cubic feet of natural gas, 
enough to more than double the Emirates' 
total reserves. The field was operated under 
the authority of the Abu Dhabi Marine 
Areas Operating Co. (ADMA-OPCO), which 
was owned 60% by ADNOC, 14.6% by BP, 
13.3% by CFP, and 12.1% by the Japan Oil 
Development Co. (JODCO). 

Amoco International Oil Co. had a major 
gas-condensate discovery on its 600,000-acre 
onshore concession in the Emirate of 
Sharjah. The well was believed to be capa- 
ble of producing 50 million cubic feet per 
day of gas, and 9,650 barrels per day of 
condensate. The well, located near the 
Shaikdom's western coast, was drilled to a 
depth of 16,000 feet. At yearend, Amoco was 
formulating plans to develop the field. 

Petroleum.—Abu Dhabi.—Crude oil pro- 
duction in the United Arab Emirates to- 
taled 626 million barrels in 1980. Abu Dhabi 
supplied over 75% of the total, about 494 
million barrels, of which 489 million barrels 
were exported. Abu Dhabi operated its oil- 
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fields under production ceilings, which were 
determined by the petroleum minister in 
conjunction with the operating company. 
Total production in Abu Dhabi declined 
7.5% from 1979 levels owing to a lowering of 
these production ceilings during the year. A 
temporary increase in production was or- 
dered in October 1980 to help offset the loss 
of exports from Iran and Iraq. Further pro- 
duction cuts were ordered to take effect in 
January 1981, to conserve the reserves of 
the Emirate. 

The Abu Dhabi Co. for Onshore Oil Oper- 
ations (ADCO) produced oil from four 
onshore fields; Bu Hasa, Bab, Asab, and 
Sahil. Shares in ADCO were held 60% by 
ADNOC, 9.5% by BP, 9.5% by CFP, 9.5% by 
Shell, 4.75% by Exxon, 4.75% by Mobil, and 
2% by Partex. Total production from the 
onshore fields was 267 million barrels in 
1980. Production ceilings were lowered for 
the onshore fields in August 1980. The Bu 
Hasa Field ceiling was lowered from 365,000 
to 295,000 barrels per day as a new gas-lift, 
water injection scheme became operational, 
providing a 1-million-barrel- per-day water 
injection capacity. Ceilings for the other 
fields remained the same: Bab (50,000 bar- 
rels per day), Asab (800,000 barrels per day), 
and Sahil (25,000 barrels per day). The 
onshore fields were not affected by the 
production increase in October, and further 
production cuts were planned for January 
1981, calling for a 600,000-barrel-per-day 
ceiling for the onshore fields. A develop- 
ment plan was underway during the year 
for expanding the output of the north Bu 
Hasa Field. Exploration revealed additional 
reserves of up to 1 billion barrels, in both 
the Bu Hasa and Sahil Fields. 

Abu Dhabi's offshore fields were admin- 


istered by ADMA-OPCO, which was owned 


60% by ADNOC, 14.67% by BP, 13.33% by 
CFP, and 12% by JODCO. ADMA-OPCO 
operated three fields: Umm Shaif, which 
produced 250,000 barrels per day; Lower 
Zakum, which produced 200,000 barrels per 
day; and Upper Zakum, which produced 
50, 000 barrels per day. The Upper Zakum 
Field was undergoing further development 
and was expected to be capable of producing 
500,000 barrels per day by 1984. An export 
terminal was under construction at Zirqu 
Island to handle the expected output from 
the Zakum Fields. The Zakum Development 
Co. (ZADCO), a joint venture of ADNOC and 
CFP, was constructing the facility, which 
was due for completion in 1981. The produc- 
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tion ceiling for Upper Zakum was lowered 
to 40,000 barrels per day in August 1980, 
and then the overall ceiling for all offshore 
fields was raised in October to allow a 
50,000-barrel- per-day increase to help offset 
supplies lost from Iran and Iraq. An in- 
crease of 85,000 barrels per day was to come 
from the ADMA-OPCO fields, and the re- 
maining 15,000-barrel-per-day increase was 
to come from smaller offshore fields. These 
fields were the Abu Al Bukhoosh Field, 
operated by the Total Group (France) which 
produced 75,000 barrels per day, the Ar- 
zanah Field, operated by Amerada-Hess 
(United States), and the Mubarraz Field, 
operated by JODCO, both of which produc- 
ed 20,000 barrels per day. All of the increas- 
ed output from the ADMA-OPCO fields and 
the independent fields was sold under spe- 
cial contract to France. 

After a year of inactivity, production was 
scheduled to resume from the offshore 
Bunduq Field, on the Abu Dhabi-Qatar 
border. The main operator, the United Pe- 
troleum Development Co. of Japan (UDC) 
agreed to initiate a $230 million water 
injection recovery scheme, scheduled for 
completion in 1983. The field was to resume 
production in 1981 at around 5,000 barrels 
per day. Output from the field in 1976-77 
averaged 20,000 barrels per day. 

Plans were made during 1980 for the 
development of three new offshore fields in 
Abu Dhabi. ADNOC and JODCO signed an 
agreement in July to develop the Delma, 
Satah, and Jarnain offshore fields, and to 
construct a 40,000-barrel-per-day export ter- 
minal at Delma Island. Development plans 
included construction of an oil-gathering 
center, several platforms, a pipeline net- 
work, a gas-oil separation unit, a power- 
plant, storage tanks, and worker housing. 
Total cost of the project was $700 million; 
$300 million of which was to be provided by 
JODCO, and the remaining $400 million 
was to be supplied in a soft loan from 
ADNOC. The project was to be carried out 
by the Umm Addalkh Development Co., a 
50:50 venture of ADNOC and JODCO. Re- 
serves at the three fields were estimated at 
1 billion barrels. 

ADNOC had a significant new discovery 
during 1980. Oil was discovered at an off- 
shore exploratory well at Bu Tinah, 57 
kilometers from the Abu Dhabi coast and 26 
kilometers south of Zirku Island. Reserves 
at Bu Tinah were estimated at 1 billion 
barrels, and further exploration was slated 
for 1981. 
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Several new exploration agreements were 
signed during 1980 with ADNOC and the 
Abu Dhabi Government. A 7, 880-square- 
kilometer concession was awarded to a con- 
sortium headed by Sceptre Resources of 
Canada. The agreement involved a mini- 
mum exploration expenditure of $70 million 
over 10 years. The area was located south- 
east of the Abu Dhabi town. 

Amoco was awarded a 2, 500-square- 
kilometer concession north of Al Ain. The 
exploration commitment was $55.5 million 
over 8 years, with bonuses of $5 million on 
signature, $2 million for a commercial find, 
and incremental bonuses of $2 million when 
exports hit 50,000, 100,000, and 200,000 
barrels per day. 

Amerada-Hess, Occidental Petroleum Co., 
and Alpha acquired two exploration blocks 
totaling 2 million acres. Seismic work was 
to begin midway through 1981. The drilling 
commitment was 30,000 feet. 

Petroleum refining capacity in Abu Dha- 
bi was undergoing large-scale expansion 
during 1980. Pullman Kellog (United 
States) finalized a contract with ADNOC for 
construction of a second refinery at Umm 
al-Nar. The new refinery was to have a 
capacity of 60,000 barrels per day, and was 
to be located adjacent to the 15,000-barrel- 
per-day refinery already operating at Umm 
al-Nar. The 75,000 barrels per day of total 
output from Umm al-Nar was expected to 
meet domestic requirements. 

Meanwhile, construction was nearing 
completion on the 120,000-barrel -per-day 
export refinery in the Ruweis Industrial 
Complex. The $650 million facility was 
being constructed by Snamprogetti (Italy) 
and was scheduled to come onstream in 
August 1981. The possibility was being stud- 
ied of expanding the Ruweis refinery to 
250,000 barrels per day at some time in the 
future. 

The United Arab Emirates and India 
agreed to participate in a joint venture 
refinery to be located on the western coast 
of India. The 250,000-barrel- per-day refin- 
ery, in which the Emirates had a 50% 
interest, was to receive crude oil feedstock 
from the Emirates, and in return the Emir- 
ates would share the output of refined 
products with the Indian Government. No 
date for construction was available. 

Abu Dhabi's first lube oil blending plant 
was completed in mid-1980 at Umm al-Nar. 
The plant was built by Balmer Laurie Co. of 
India and had a capacity of 14,000 tons per 
year of 50 types of lubricants for the local 
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market. The plant was owned by ADNOC's 
subsidiary, the Abu Dhabi National Oil Co. 
for Distribution. 

A drilling mud plant was also inaugurat- 
ed during the year. The plant, which cost 
$28 million, was built by AODCAP, a joint 
venture of ADNOC and NL Industries. The 
plant was located at Sa'diyat Island in Abu 
Dhabi. 

Several pipeline projects were being con- 
sidered by the Government of Abu Dhabi 
during the year. A pipeline to transport 
petroleum products from theUmm al-Nar 
refinery to Abu Dhabi City was approved in 
July. Another pipeline between Abu Dhabi 
City and Al Ain was being considered. Also 
under review was a 150-mile crude oil pipe- 
line, running from Abu Dhabi, across the 
Musandam Peninsula, to Fujairah on the 
Gulf of Oman. The pipeline was to provide 
an outlet for crude oil exports should the 
Straits of Hormuz be blocked for any rea- 
son. The Abu Dhabi National Oil Co. also 
decided to build a major gasline between 
Abu Dhabi and Dubai to provide Dubal with 
supplemental supplies of natural gas feed- 
stock. 

With the approval of the Abu Dhabi 
Executive Council, ADNOC increased its 
working capital from $55 million to over $2 
billion late in 1980. The Director General of 
ADNOC stated that the large increase 
would enable the company to undertake 
ambitious investment projects in the 1981- 
86 period, which were estimated at $10 
billion. Among these plans were the Umm 
al-Nar and Ruweis refinery, several petro- 
chemical projects, tanker purchases and 
port expansions, and natural gas develop- 
ment. The Director General also stated that 
from 1971 to the end of 1979, ADNOC 
realized a clear profit of nearly $4.5 billion. 

Dubai.—The Dubai Petroleum Co. (DPC) 
operated four offshore oilfields; Fateh, 
Southwest Fateh, Falah, and the Rashid 
condensate field. Total crude oil production 
in the Emirate in 1980 was about 129 
million barrels, of which 128 million barrels 
were exported. The Falah and Rashid Fields 
were undergoing further development dur- 
ing 1980, and output from these fields was 
expected to increase. Companies operating 
the concessions were DPC (owned by Cono- 
co) (30%), Dubai Marine Areas (DUMA) 
owned jointly by CFP and Hispanoil (50%), 
Deutsche Texaco (10%), Dubai-Sun Oil Co. 
(United States) (5%), and Delfzee, a subsid- 
iary of Wintershall A.G. (Federal Republic 
of Germany) (5%). 
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In August 1979, the Dubai Government 
reached an agreement with Conoco to pur- 
chase from the company 100,000 barrels per 
day of crude oil from August through Octo- 
ber and 180,000 barrels per day in Novem- 
ber and December, at 930% of the posted 
price. The operating companies then had 
the option to buy back the oil at prices set 
by the Government. For the second half of 
1979, Conoco repurchased 33% of the oil it 
was required to sell to the Emirate. 

Dubai struck oil onshore in 1980, at an 
exploratory well at Jebel Ali. The well was 
drilled on a concession held by Sedco- 
Houston Oil and Minerals (United States), 
and reached a depth of 17,875 feet. The 
Sedco-Houston oil well was the first onshore 
well drilled in Dubai in 12 years. Further 
test wells were underway to determine the 
size of the field. 

Arco-Dubai, a wholly owned subsidiary of 
Atlantic-Richfield Co. (ARCO) (United 
States), was awarded a 760,000-acre, 35-year 
concession for onshore oil exploration and 
development. The agreement stipulated a 
$1 million investment on geophysical work, 
and a $5 million investment for each well 
drilled. ARCO must drill one well by the 
third year, and one well every year for 5 
years after that, if preliminary tests are 
encouraging. 

Dubai officially inaugurated its $300 
million Jebel Ali power generating de- 
salinization complex in June 1980. The 
plant was capable of producing 300 mega- 
watts and 2.8 million gallons per day of 
fresh water. The powerplant was expected 
to supply 90% of Dubai’s power needs in 
1980. 

Sharjah.—Oil production for Sharjah’s 
offshore Mubarek Field averaged about 
10,000 barrels per day in 1980. Total produc- 
tion for the year was 3.61 million barrels. 
Output of the field declined considerably 
from a high of 40,000 barrels per day in 
1975. The production drop was due to both 
technical difficulties and the start of a new 
gas-water injection scheme, designed to re- 
store the field’s output to previous levels. 
The Mubarek Field was operated by Buttes 
Gas and Oil Co., a subsidiary of Crescent 
Petroleum (United States). Half the reve- 
nues of the field go to Iran, following an 
agreement in 1971 establishing Iranian co- 
sovereignty over the offshore area. 

In February 1980, London and Scottish 
Marine Oil Co. (LASMO) in partnership 
with Forman Exploration (United States) 
discovered natural gas in two zones from 
the first test well in the Hamriyyah region, 
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32 kilometers off the Sharjah coast. The 
well was drilled to 14,440 feet and yielded 
flow rates of 8 and 6.4 million cubic feet per 
day. The LASMO-Forman lease called for 
$10 million in exploration expenditure over 
35 years. 

Amoco Sharjah Oil Co. (a subsidiary of 
Standard Oil of Indiana) also struck gas and 
condensate on its 600,000-acre onshore con- 
cession in December 1980. The well was 
drilled to 15,000 feet, and flowed between 5 
and 23 million cubic feet per day of natural 
gas, and 4,650 barrels per day of condensate. 
Amoco was making plans to develop the 
field, which was thought capable of becom- 
ing a significant producer of light crude and 
condensate within 3 or 4 years. 

Ajman.—Seismic work was completed in 
1980 on a 300-square-kilometer offshore con- 
cession awarded to Forman Exploration 
(United States) and London and Scottish 
Marine Oil Co. in 1978. The agreement 
called for $10 million in exploration expend- 
itures over a 35-year period. The first test 
well was due to spud late in 1980 or early in 
1981. 

Fujairah.—After 4 years of preliminary 
work, Fujairah began drilling its first ex- 
ploratory well in August 1980. A consor- 
tium of Denison Mines (Canada) (50%), 
Getty Oil Co. (United States) (15.7%), Mitsu- 
bishi Oil Co. (Japan) (10%), and 15 other 
companies operated a 700,000-acre conces- 
sion off the coast of Fujairah. The conces- 
sion was originally awarded to Reserve Oil 
and Gas in 1975, but was taken over by 
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Getty in January 1979, when the companies 
merged. Denison financed 75% of the $13 
million cost of spudding the first well. 
Mitsubishi planned to set up a wholly own- 
ed subsidiary, the Fujairah Oil Exploration 
and Development Co., to assist in develop- 
ing the concession. 

Ras al-Khaimah.—Plans to become the 
fourth oil-producing Emirate evaporated 
in 1980. Discoveries by  Vitol-Deutsche 
Schachtbau (Federal Republic of Germany) 
have proved uncommercial. Plans were also 
canceled for a 150,000-barrel-per-day refin- 
ery in Khor, Kuwait. The refinery was to 
use Kuwait crude oil, but with production 
cutbacks in that country the plan was ruled 
out. 

Amoco joined Gulf Oil Corp. in a conces- 
sion covering all onshore areas and territo- 
rial waters in Fujairah. The group planned 
to drill its first exploratory well late in 1980 
at Khatt. 

Umm al-Qaiwain.—After a promising gas 
find in 1977, which tested at 41 million cu- 
bic feet per day, subsequent wells delineat- 
ed a minor gasfield, uncommercial either 
for power generation or export to Dugas. 
The five-company group, led by Canadian 
Superior, with Zapata as operator, decided 
to terminate the concession in 1980. No 
further exploration activity was underway. 


1Physical scientist, Branch of Foreign Data. 
ere necessary, values have been converted from 
United Arab Emirates 1 name (UAED) to U.S. dollars at 
the rate of UAED3.88 = US$1.00 


The Mineral Industry of the 
United Kingdom 


By William F. Keyes? 


The gross domestic product of the United 
Kingdom in real terms dropped by 1.6% in 
1980, although at current prices it reached 
£191 billion (at factor cost), an increase of 
16%.2 The inflation rate slowed to just 
under 17%. 

Although steel production fell to its low- 
est postwar level and the British Steel Corp. 
(BSC) suffered another large operating 
deficit, production of fuels rose. Coal pro- 
duction, with the customary Government 
subsidy, rose about 6%, and petroleum from 
North Sea fields at last made the country 
independent of imports. 

In May, the Government announced that 
it was to embark on a round of discussions 
with United Kingdom mining, industry, and 
financial institutions concerning means to 
assure availability of essential minerals and 
metals. A number of papers and comments 
were contributed during the year by such 
bodies as the Mining Association of the 
United Kingdom and the Foreign Affairs 
Research Institute. The gist of the contribu- 
tions was that support should be considered 
for recycling and conservation measures, 


stimulation of overseas exploration by Brit- 
ish interests, technical and financial assist- 
ance for development of domestic mines, 
other financial measures, and stockpiling of 
strategic minerals. 

At yearend, the Government introduced 
into Parliament a bill to license British 
companies to explore and exploit undersea 
nodules until the United Nations Law of the 
Sea Treaty came into force. The brunt of the 
proposed law was to prohibit United King- 
dom citizens and companies from mining 
deepsea nodules outside territorial waters 
without a permit from the Government. It 
then protects such licenses from interfer- 
ence from whatever source. When such 
interference is from outside the United 
Kingdom, or by countries with discrimina- 
tory laws against such mining, licensees 
could be restrained from using ships of that 
country, and other measures could be ap- 
plied. Cooperation with other countries 
with similar legislation, such as the United 
States and the Federal Republic of Ger- 
many, was envisioned. 


PRODUCTION 


The index of industrial production declin- 
ed from 112.6 in 1979 to 105.0 in 1980, but 
the index of mining and quarrying increas- 
ed from 294.8 to 300.4, largely owing to an 
increase of the petroleum and natural gas 


factor from 31,138 to 31,887. 

Production of minerals in the United 
Kingdom for the last 5 years is given in 
table 1. 
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Table 1.—United Kingdom: Production of mineral commodities! 
(Thousand metric tons unless otherwise specified) 


1086 
Commodity 
METALS 
Aluminum: 
Al ee ee UI ELE Le E: 
Metal: 
Primary 2-2 c or. LIS tons 
Second ð do— — 
Cadmium metal including secondar -- -- - -- - -- do— 
Cop 
Gre and concentrate, metal content . - - - ------ do- 
Metal, refined: 
ö ot oe ee eee IS do____ 
Sende ceu eee eS do... 
TOAT nx —T—T0—00 a S do. _ __ 
Iron and steel 
Feen cu ee oe aS gross weight. 
Tron content zuo ³o AA ee ts 
Metal: 
PIS IIO numine ³o K LA eee 
Ferroalloys, blast-furnace: Ferromangan ese 
Steel, crude «—. no nou Se cuir meum meum RE ced di a 
Semimanufactures: 
1... qusc eas E 
Wied, ee et a, 
Seti and sheets 
tiD co ec a a ese ere eee 
Pipe, tube; stock _--------------------- 
Railway track materia, 
Other rollad]]hßñßl.ũan Le 
Casting and forgings. __________________~- 
1 ⁰0 P 
Lead: 
Mine output, metal conte t]̃e‘l tons. . 
Metal: 
Bullion from imported ores and concentrates. . do- 
Refined: 
Prima So uui A diee do— 
Secondary do- 
Total. cen m! ⁊ 8 do... 
Magnesium metal, including secondary do_ ___ 
Nickel metal, refined, including ferronickel |... do. ... 
1 III! ³ 8 thousand troy ounces. . 
in: 
Mine output, metal conteninttnk᷑t - tons 
Metal: 
, ß Se ls do_ ___ 
Secondary. oe ee eee do... 
Tungsten, mine output, metal content! do... 
Zinc: 
Ore and concentrate, metal content do— 
Metal, smelter,!!k!k!kl c c2 do- 
NONMETALS 
Barite and wither ile 
Bromine ⁰˙¹¹¹wm ⁰•⁰mm Eit. ee ee tons 
Cf! ĩ ³˙¹¹A1A ⁰i. a ⅛ k y ee ee 
mene Fl Luc cre 
Clay ee aS 
Fire clay qßq]q%ꝙ„ꝛ) ⅛ A 6X A CET 
Bullen el a 
Kaolin (china clayyů»; „„ 
Pottery clay and ball cla» yy „„ 
Other, including clay sale 
Diatomite.__§_____~__~_____~____ LLL tons 
Feldspar (china stoneh e do 
Fluorspar: 
Acid-gr adde 
Metallurgical-grade -_—-------------------—— 
Ungraded. - ---------------------—-—---—--—_—— 
// aa A A E 
A aig and anhydritett ??!!! 


See footnotes at end of table. 


1976 


151,557 
185,680 


137,237 


4,582 
1,100 


T13, ,891 


17,459 
7,100 
16,502 
132,157 
209,711 
341,868 


15,780 


1977 


99 
349,725 
200,848 

295 
450 


44,397 
11,821 


122,224 


3,745 
899 


712,285 
97 
120, 410 


139,654 
211,424 


351,078 
2,100 
23,156 
134 


4,100 
10,458 
3,398 
78 


1,551 
81,481 


1978 


94 


346,200 
193,748 
291 


"135 


46,158 
79,403 


125,561 


4,239 
1,102 


11,532 
69 
20,311 


122,841 
222,941 


345,788 
2,700 
21,367 
41 


3,132 
8,445 
2,711 

65 


2,718 
73,575 


1979 


88 
359,474 
176,696 

424 
*100 
48,512 
19,185 
121,697 


17,396 
4,701 
32,314 
124,138 


244,192 
368,330 


16,140 


1980P 
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Table 1.—United Kingdom: Production of mineral commodities! —Continued 
(Thousand metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980 
NONMETALS —Continued 
Nitrogen: N content of ammonia - - ---------------—-—- 1,348 1,631 1,600 1,666 1,633 
Potash, KaO equivalent ----------------------—-—- 146 81 150 264 280 
Refractory products:® 
U ͥ ”‚‚⁰A¹¹w-w--» iy Soe Si 809 768 639 690 NA 
)))) ͤõͤͤͤ ³˙Wümſſſ (k ts 88 64 61 54 65 NA 
Meer SOMMA TIC MP OE E eV ERN CN DERE EUN 451 452 460 447 NA 
t: 
77ôöÜö§; ͤ ha ae m ee ss ee 611 905 1,311 1,590 1,600 
Brine (in brine for purposes other than saltmaking) _ __ __ _ 1,918 1,871 1,760 1,915 €2,000 
Other ))jüößw 8 5,477 5,426 4,239 4,315 3, 000 
Sodium compounds: Sodium carbonat 1.400 1.500 1.600 1.400 “1,360 
Stone, sand and gravel: 
Chert and flint — - -- --------------------————- 322 39 52 47 NA 
Igneous rock - —------------------—-—-—-—-—-————- 37,215 35,613 32,250 36,178 NA 
Limestone and dolomite _______________________ 89,364 85,992 88,819 92,069 NA 
Sandstone including ganiste — - - - - ----------——- 13,522 11,755 13,407 13,544 NA 
Slate c sacrum cud :...... 8 295 1,824 945 513 NA 
Crushed rock, not further describe NA NA 98,721 102,991 NA 
Sand and gravel: 
Common sand and gravrelln --- 117,700 110,063 110,200 111,500 NA 
Special sand 5,678 3,288 6,224 5,829 NA 
Strontium minerallss— tons.  . 5,400 5,100 4,300 6,000 95,000 
Sulfur, byproduct: 
Of metallurgy „ do- 37 61 52 50 50 
Of spent oxidee s do— 6 5 5 5 e6 
Unspecified ——-—-—----------------—-——-— do— 177 160 70 70 70 
7 ³⁰¹ wü y iE ei do... T120 7126 127 125 e126 
Talc, soapstone, pyrophyllite - - - - ------------- do... 14,800 15,000 18,000 16,600 18, 000 


MINERAL FUELS AND RELATED MATERIALS 
hn o see M 214 193 199 200 200 


l: 
Anthracite ou eR ee emen 2,363 2,529 2,952 3,030 3,000 
Bituminous ______________________________ 119,845 118145 118,743 117,607 125,000 
Other na Ate ß ⁊ Se ca RS 1,592 1,426 1,882 1,732 2,140 
ex Total nu fp eh e s du tg 128,800 122,100 123,577 122,369 130, 140 
e: 
Metallurgical ____________________ Le 15,754 11,518 9,879 10,189 NA 
Breeze, all types JJ 8 1,164 1,070 972 933 NA 
pues briquets, all grades NA 2, 679 2,597 2,389 NA 
as: | 
Manufactured’? _________________ million therms_ . NA 33 42 25 NA 
Natural: 
Gross too ee million cubic feet NA 1,560,124 1,548,859 1,675,673 1, 600, 000 
Marketed .. ulna do 1,316,358 1,416,041 1,382,315 1,410,285 1,351,670 
Natural gas liquid thousand 42-gallon barrels. .. 5,721 4,489 3,050 3,468 93,500 
Petroleum: 
Crude including field condensate- . . .. . do— 84,655 278,838 388,538 561,656 587,903 
Refinery products: 
Gasoline: 
Aviation — 655 Se ee ee do—— 2,127 425 329 570 534 
Mi 8 do____ 129,472 149,721 155,950 136,374 140,667 
e!!! RSIS E Os, 2142 33,304 33,904 38,872 42,584 41,632 
Keie inne 88 do— 19,050 20,592 20,166 20,995 15,764 
Distillate fuel oil do- 180,517 141,468 175,219 189,850 165,261 
Residual fuel oil ____________________ do- 217,749 152,133 203,250 190,476 157,842 
Lubricants sss do- 9,170 7,319 8,412 9,310 8,750 
Othep Ni ⁵⁰- an ah ste do... 82,987 81,454 75,506 89,225 61,885 
Refinery fuel and losses do. .. 48,737 50,939 48,178 45,766 44,219 
(ö ³˙ ( re do- 723,113 637,955 725,882 725,150 636, 554 


“Estimated. Preliminary. Revised. NA Not available. 

Includes data available through Sept. 21, 1981. 

2Includes wheels, centers, tires, axles, and semimanufactures for immediate sale. 

From imported bullion, including Pb content of alloys produced. 

*From scrap materials. Series revised to comprise all secondary output including Pb content of secondary antimonial 
lead and to exclude output from domestic ores. 

5Excludes plasters. 

®Consists of brick, retorts, molds, and other refractory products made from clays, silica, silicious materials, magnesite, 
alumina, and chrome materials. 

7Gas made at gasworks plus purchased coke oven refinery gas. 
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TRADE 


Trade in minerals and metals for the 2 table 3. 
latest years available is given in table 2 and 


Table 2.— United Kingdom: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodity . 1978 1979 : un 
i sin Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 466 1,409 NA 
Oxide and hydroxide ____________- 36,061 33,562 1,424 Rer ublic of South Africa 4, 111: 
reland 2,879; Norway 2, 668. 
Metal including alloys: 
SOrD ³W1 OA ke 12,706 28,218 NA West Germany 11,655; Netherlands 
4,720; France 4,575. 
Unwroughnt 160,515 206,985 6,747 Netherlands 82, 200; West Germany 
40,837; Italy 12,956. 
Semimanufactures 63,227 73,928 4,748 West Germany 10 ,938; Ireland 8,555; 
France 5,837. 
Antimony metall! 498 173 NA A. 
Arsenic trioxide, pentoxide, acids 2,949 3,101 NA NA. 
Beryllium metal including alloys, all forms 7 4 NA NA. 
Bismuth metal including alloys, all forms 402 255 NA NA. 
Cadmium metal including alloys, all forms 155 73 NA NA. 
Chromium: 
Chrom ite 38 222 NA NA. 
Oxide and hydrox ide 4,638 3,726 2,267 France 761; West Germany 160; 
Canada 125. 
m en including alloys, all forme 2,246 2,121 NA NA. 
t: 
Oxide and hydrox ide 411 244 NA Neer anos 55; West Germany 51; 
apan 36. 
Metal including matte, speiss, etc_ _ _ _ _ _ 855 962 NA NA. 
Columbium and tantalum: Tantalum metal 
„ alloys, all form 36 43 NA NA. 
Cobre. 
and concentrate 973 ee 
Matte and cement edm 6 NA NA. 
Metal including alloy: 
„ nu cL c uri c t 40,476 59,732 NA West Germany 27,322; Italy 19,434; 
Belgium-Luxembou 
Unwrought ______________-_- 39,873 48,080 821 bala AER y 15,853; weden 8,178; 
y 1,826. 
Semimanufactures _ 131,921 118,907 6,895 Switzerland 15,988; Ireland 11,978; 
Spain 5,244. 


Gold, unworked or partly worked: 
Bullion, refined. thousand troy ounces_ _ 720,595 15,823 NA NA. 
Metall troy ounces 446,895 167, 184 NA c tls Iteland 25,721; Sweden 


Waste and sweepings value, thousands. _ $56,116 $106,441 NA Spain $102,668. 
Iron and steel: 


705 nm concentrate except roasted pyrite 384 898 NA NA. 
etal: 
Scrap - ------—- thousand tons. _ 1,565 1,335 _.~ Spain 644; West Germany 194; 
f Denmark 188; Italy 118. 
Pig iron, cast iron, spiegeleisen_ _ _ — _ 33,753 22,536 NA Netherlands 7, 570; Belgium- 
Luxembourg 7, 093. 
Sponge iron, powder, shot 21,002 22,098 NA West Germany 6, 196; Sweden 2,427; 
Netherlands 2, 171. 
Ferroalloys: 
Ferromanganese ess 1,959 6,964 NA Canada 5,042. 
Ferrosilicon ___._.______ — 1,948 1,782 NA NA. 
Other ferroalloyhyys 17,295 18,656 NA iis M armany 4,164; Sweden 1,686; 
Steel, primary form 400,066 482,649 59, 595 Ital) 5 132 023; Canada 54,646; West 
Germany 53, 515. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections: 
Wire rod thousand tons. 477 451 10 West Germany 53; xonon 32; 
Belgium-Luxembou 
Other bars and rods . do_ _ _ — 845 932 101 China, mainland 28. West Germany 
104; Ireland 60. 
Angles, shapes, sections 
do... 419 588 104 India 169; Ireland 60; Canada 42. 
Universals, plates, sheets: 
Tinned plates and sheets 
do... 221 244 NA India 40; Greece 25; New Zealand 15; 
France 14. 


See footnotes at end of table. 
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Table 2.—United Kingdom: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


1978 


1979 


Destinations, 1979 


e Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Semimanufactures —Continued 
Universals, plates, sheets — 
Continued 
Other thousand tons 948 1.012 16 India 148; West Germany 143; 
Ireland 98; U. S. S. R. 57. 
Hoop and strip- - ____— do- 128 135 5 dro 19; USSR. 16; France 9; 
taly 
Rails and accessories do- 96 105 9 Paman 18; > Tanzania 12; Kenya 9; 
ri La 
Wie do... 71 117 19 B ec 15 China, mainland 9; 
re 
Tubes, pipes, fittings — - do... 541 491 29 Ireland 39; Sweden 38; Netherlands 
31; Denmark 28. 
Castings and forgings, rough 
do- 95 112 49 Sweden 15; France 4. 
Totaal do- 3,907 4.187 
Lead: 
Ore n concentrate 6,860 5,187 ES Belgium-Luxembou 
a sr et ie mes en dae ee Se 6,950 5,860 -- ireland 2,125; Egypt 06: | TE 612. 
Metal | ao alloys: 
ny UES had geet te tea. e as A eh be 16,615 32,369 _. West Germany 12,905; Italy 8,359; 
Denmark 4, 
Unwroughgnnt _ 122,126 136, 549 1.264 West Germany 34, 165; Netherlands 
1 eae Belgium-Luxembourg 
Semimanufactures.. — 2,292 5,223 P Belgiu um Luxembourg 1,856; Ireland 
M ] including all 8 
ium metal including alloys: 
“Scrap J aa Mt fe at ee A 330 212 NA NA. 
Unwroucht 3 CER EHE 1,009 1,075 284 France 306; Canada 257; 
West erman s ; 
Semimanufactures_ |... - ---------- 814 704 M Belgium-Luxembourg 126; West 
Germany 118; Ireland 97. 
Manganese: 
Ore and concentrate! 1,169 4,043 ies e of South Africa 1,415; Italy 
West Germany 161. 
p ß € 1.011 1,165 NA 
Metal including alloys, all form 424 362 NA NA A. 
Mercury - - -------—- 76-pound flasks_ _ 1,479 3,974 NA NA. 
Molybdenum: 
ides and hydroxides 553 381 NA NA. 
Metal including alloys, all forms . 147 332 52 Netherlands 89; West Germany 84; 
Sweden 22. 
Nickel: 
Matte, speiss, similar materials 265 1,383 TON R 758; Norway 
JVSSꝓꝙꝙꝙf„!!!! 8 220 252 NA NA. 
Metal oe alloys: 
UNE 8 3,423 4,8341 512 Sweden 1,304; West Germany 894; 
Japan 491. 
Unwroughhgnnt 20,412 14, 866 _. West Germany 3,880; Belgium- 
Luxembourg 2, 597; Sweden 1,660. 
Semimanufacturees — 10,070 13,098 2,467 France 1,930; est Germany 1, 368; 
Italy 174; Japan 749. 
Saum onp metals and silver: 
concentrate_ value, thousands. . 139,137 $8,629 $513 Canada $8,115. 
Waste and sweepings ss do... 825,919 525 440 _. West Germany $9, ex N $6,263; 
Netherlands $2,578 
Metal including alloys: 
Platinum- “sroup 
- ousand troy ounces. . 1,286 3,537 322 Italy 579; West Germany 257. 
ilver: 
Refined, semimanufactures 
do- 15,207 18,229 NA Switzerland 6,044; Italy 3,054. 
Refined, unwrought_ . do- 39,545 35,398 9,484 France 10 642: Switzerland 7,973. 
a Other ____________ (ee 675 2,926 NA A. 
n: 
Ore and concentrate_ —- -—----------- 3,608 4,019 — West Germany 1,925; Spain 1,175; 
Belgium-Luxembourg 55 
Mil ³²¹ 1513 453 NA NA. 
Metal including alloys: 
D. co usse ee 153 NA NA. 
Unwrought _____________--- 8,500 7,458 760 U.S.S.R. 2,148; West Germany 674; 
Netherlands 552; Czechoslovakia 
Semimanufactures 350 352 NA nt Germany 59; Norway 53; Italy 


See footnotes at end of table. 
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Table 2.—United Kingdom: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Titanium oxide s 


Tungsten: 
and concentrate 
Metal including alloys, all form 


Oxides 
Uranium and thorium metals including alloys, 
Meer / ³· ee ee 
Zinc: 
Ore and concentrate 
Oxide and perox ide 


Metal including alloys: 
e Nec NES CO eed 


Blue powder 
Unwrought ________________ 


Semimanufactures____________ 
Other: 
Ore s concentrate: 
e tantalum, titanium, 
vanadium, zirconiummmm 


Of base metals, n. eas 
Ash and residue containing nonferrous 
Fell 8 


Oxides, hydroxides, peroxides of metals, 
)J))JVCCCöCCGG0öVVVVVVTCTſTFTTFTC0TꝙT6—] x 

Metals: 

Metalloids, n.ee.s. 


Alkali, alkaline- earth, rare-earth 
metals 


NGS 2c a ee eee es 
NONMETALS 


Abrasives, n.e.s.: 
Natural: 
Pumice, emery, corundum, ete — - 
Dust and powder of precious and semi- 
precious stones value, thousands_ _ 


Grinding and polishing wheels and 
None 


Asbestos, crude and waste 
Barite and witherite________________ 
Boric acid and ox idee 
Cement thousand tons 


Clays and clay products: 
rude thousand tons 


Products: 
Refractory including nonclay CK 
Luc 


Nonrefractory. - --------— do____ 


Cryoliteandchiolite. - - . ----------- 
Diamond, all grades value, millions_ _ 


Diatomite and other infusorial earth 
Feldspar and fluorspar ______________ 


Fertilizer materials: 
Crude: 
Nitrogenous _______________~- 
Phosphati ce 
Potassi cc 


See foot notes at end of table. 


1978 


12,763 
135 
358 
195 

7 
9,443 
11.585 
6,018 


2,732 
21,162 


13,078 


7,690 


2,763 
"$10,647 


1,826 


522 
3,424 


1979 


18,705 
30 

227 

5 

11 


10,267 


4,818 


2,210 
19,119 


3,137 


7,565 
396 
49,272 


2,019 
2,589 


222 
7,574 


115 


2,262 


192 


7 
$5,835 


1,098 
28,483 


United 
States 


1,716 


$874 


Destinations, 1979 


Other (principal) 


France 2,694; Hungary 1,820; Nether- 
lands 1,449; Ireland 1,270. 


West Germany 10. 
West Germany 76; Netherlands 43; 
ae 15. 


NA. 


Netherlands 1,492; Belgium- 
Luxembourg 1 251; Ireland 884. 


West Germany 2,867; Belgium- 
Luxembourg 882. 

Portugal 419. 

Ireland 4,021; France 3,951; Belgium- 
Luxembourg 2,443. 

Pakistan 557. 


West 1 1,190; Austria 976; 
KR spain 697. 


West Germany 24,832; Belgium- 
Luxembourg 8, 648; Canada 3,639. 
NA. 


Malaysia 615; China, mainland 421; 
Australia 396; Netherlands 162. 


NA. 
West Germany 2,192; Ireland 2,487; 
Denmark 147. 


NA. 


NA. 


Belgium-Luxembourg $1,337; Swit- 
zerland $1,180; West Germany 


1, 


West Germany 1,006; Sweden 740; 
Wace 624; Italy 546. 


NA. 
Netherlands 799. 
Nigeria 496; Venezuela 163; Ireland 


4; Togo 55. 
Sweden 11,244; Australia 8,305; 
Nigeria 7,959. 


West Germany 503; Italy 468; 
Finland 406; Sweden 293. 

Italy 27; Sweden 22; Brazil 20; West 
Germany 18. 

oo 46; Netherlands 20; France 
NA. 

Switzerland 295 Belgium: 

8 $1,47 


Norway 9,354; West Germany 9,319; 
Netherlands 6,219. 
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Table 2.—United Kingdom: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Fertilizer materials —Continued 


Other including mixed- - -------- 


Graphite, natural 
Gypeum and plasters --------------- 


Mica: 
Crude including splittings and waste 
Worked including agglomerated splittings 
Pigments, mineral: Iron oxides, processed 


Precious and semiprecious stone except 


Natural value, thousands 
Manufacture do- 
%)%%%!kkõãã ³² 


Sodium and potassium compounds, n. e. s.: 
Caustic soda 


Caustic potash including sodic and potassic 
peroxid es 
Stone, sand and gravel: 
Dimension stone: 

de and partly worked 

Worked 

Dolomite, ey refractory grade 
Gravel and crushed rock 


thousand tons 


Limestone except dimension _________ 


guariz and quartzite `- —----------- 
d excluding metal- bearing 
Sulfur: 
Elemental: 
Other than colloidailill 
Colloidal 
Sulfur diox ide 
Sulfuric acid 


Talc, steatite, soapstone, pyrophyllite 
Other nonmetals, n.e.s.: 
/ oom ee ere de 


Slag, dross, and similar waste, not metal- 
bearing: 
From iron and steel manufacture 
Slag and ash, n. ess 
Oxides and . of magnesium, 
strontium, barium mmm 
Halogens, other than chlorine ___ 
Building materials of asphalt, asbestos and 
fiber cements, and unfired nonmetals, 
-—BH c ene P 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural... 
Carbon black 


Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 


Briquets of anthracite and nium oue coal 
0- 


See footnotes at end of table. 


1978 


40,547 
52,736 


3,349 
244 
11,721 


866,689 
18447 
405,086 


109,651 


4,015 
12,079 


5,835 
356,267 
12,876 
78,123 


1,422 
123 
1136 
159,741 
3,978 


501,489 


126,826 
4,674 


570 
1,958 
94,345 


4,294 
35,235 


2,266 
146 

98 

1904, 248 


1979 


148,141 
41,757 
164,740 


435,267 


$90,588 
$246 
424,187 
54,835 
1,588 


11,077 
5,936 
27,267 
6,437 
867,742 


317 
85,525 


172,556 
9,605 
50,480 


97,677 
4,498 


250 
1,824 
77,011 


3.815 
48,527 


2,339 


174 
5 
720,578 


United 
States 


Destinations, 1979 


Other (principal) 


Netherlands 15,099; Ireland 10,172. 

Ireland 25,708; Bangladesh 12,066. 

Norway 51,035; Netherlands 32,147; 
Sweden 27,663; Belgium- 
Luxembourg 23,930. 

Ireland 231,273; West Germany 

Ñ eae Pakistan 42,410. 


Ireland 3,354; Saudi Arabia 1,734. 

Venezuela 18,252; Nigeria 5,404. 

West Germany 14,132; Poland 8,717; 
France 7,502. 


West Germany 749. 

India 53. 

Italy 827; Australia 556; France 541; 
etherlands 392. 


Switzerland $40,540; West Germany 
$10,600; France $9,363. 


A. 
Nigeria 142,908; Sweden 106,187; 
reland 59,959. 


China, mainland 8,439; Ireland 5,646; 
Nigeria 3,952. 


NA. 

NA. 

Ireland 517. 

Sweden 14,330. 

Belgium-Luxembourg 2,640; Nether- 
lands 1,608; France 1,293. 

Belgium-Luxembourg 244,603; West 
^ rmany 207,923; Norway 202,711. 

Ireland 36,198. 

NA. 

NA. 

NA. 

Ireland 63,297; Spain 31,117; Italy 
18,357. 

Ireland 1,428. 

Netherlands 25,099; West Germany 
8,146; Sweden 1,988. 


West Germany 83,243. 
Sweden 1,165. 


NA. 
France 905; Ireland 264. 


Ireland 21,482; Belgium-Luxembourg 
4,646; Saudi Arabia 4,567. 


NA. 
Ireland 7,282; N poria 5,892; West 
Germany 4,817. 


France 750; West Germany 605; 
Ireland 219. 

Norway 166. 

NA 


Norway 223,837; Sweden 165,324; 
Netherlands 121,823. 
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Table 2.—United Kingdom: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUFLS AND RELATED 
MATERIALS —Continued 


Hydrogen and rare gases 
Peat including peat briquets and litter 


Petroleum: 
Crude and partly refined: 


Crude - thousand 42-gallon barrels_ — 


Partly refined do- ___ 


Refinery products: 


Gasoline including natural do- 


Kerosine and jet fuel do. ___ 
Distillate fuel oil do—— 
Residual fuel oil do... 
Lubricants... do... 
Other: 


Liquefied petroleum gas _do_ _ _ — 
Mineral jelly and wax ..do.... 


Bitumen and other residues and 


bituminous mixtures, n.e.s. 


do... 
Pitch, pitch coke, m coke 
9 


Total —————— ce do____ 


Mineral tar and other coal-, 
gas-derived crude chemi 


TRevised. NA Not available. 
1Included with residual fuel oil. 
2Less than 1/2 unit. 


1978 


18,453 
6,301 
37,260 
25,776 
8,601 


8,661 
356 
1930 
12,048 


108,386 
1395, 336 


1979 


7,091 
4,542 


282,359 


(7) 


18,039 
6,382 
39,958 
23,757 
7,455 


10,245 
328 
1,080 


2,423 


109,667 
302,544 


United 
States 


NA 
NA 


51,504 


(?) 


30,960 


Destinations, 1979 
Other (principal) 


Ireland 5,086; Netherlands 338; 
8 Dorway 234; France 200. 


West Germany 71,149; Netherlands 
1976 Sweden 30, 592; Denmark 


Ireland 5,582; Netherlands 5,168; 
Belgium-Luxembourg 2,234. 

Ireland 1,696; Pea 1,130; 
Denmark 613 

Denmark 8,956; "Netherlands 6,626; 
Sweden 6, 

Ireland 6, 495; Sweden 5,429; Nether- 
lands 4, 859: France 1, 614. 

France 2, 295; "West Germany 521; 
Ireland 496. 


Portugal 1,766; Netherlands 1,709; 
Norway 1 662; Spain 1,473. 

West Germany 65; Nigeria 28; 
Netherlands 25. 


Ireland 727; Saudi Arabia 22. 


Norway 262; Sweden 68; France 68; 
pain 38 


Netherlands 68,098; Norway 58,744; 
Sweden 44,566; France 31,169. 


Table 3.—United Kingdom: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
á cnid Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate |... 321,381 283,749 NA Ghana 169,765; Greece 32,264; 
Switzerland 19,997. 
Oxide and hydroxide... |... 699,455 609,833 1,156 Jamaica 391,940; Suriname 115,583; 
Guyana 35,766. 
Metal including alloys: 
Serap ⁵³⁰ 8 4.977 6,282 2,322 Ireland 1,875. 
Unwroughhtt 190,885 185, 481 NA NA. 
Semimanufactures 164, 074 188, 794 19,998 West Germany 49,862; Belgium- 
Luxembourg 17, 9333 France 17, 325. 
Arsenic trioxide, pentoxide, acids __ _ _ _ 196 87 NA NA. 
Beryllium metal including alloys, all 
C! 8 10 11 8 NA. 
Bismuth metal including alloys, all forms 325 335 NA NA. 
Cadmium metal including alloys, all 
Erl ecu Eire 1,174 1,423 NA NA. 
Chromium: 
Chromiteeke 138,152 92,041 NA Republic of 15 ms 63,247; 
herlands 5 13,0 
Oxide and hydroxide- __________ 1,033 2,054 NA Nether Pu 512; mm Germany 503; 
Metal including alloys, all forms __ _ 222 155 NA NA” 


See footnotes at end of table. 
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Table 3.—United Kingdom: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Cobalt: 
Oxide and hydroxide_ _ _ _ _ _ 


Metal including alloys, all formed 
Columbium and tantalum: Tantalum 
metal including alloys, all forms 


iioii S 


Semimanufactures 
Gold, un worked or partly worked: 


Bullion thousand troy ounces. . 
Metall troy ounces_ _ 


Waste and sweepings 


value, thousands. _ 


Iron and steel: 


Ore and concentrate except roasted 
pyr ite thousand tons 


Pig iron, cast iron, * 


Sponge iron, powder, shot 


9 


do... 
Ferroalloys: 
Ferromanganese.. do- 
Ferrosilicon_ — — — — — do- 
Other ferroalloys do 
Steel, primary forms do- 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections: 
Wire rods ____do____ 
Other bars and den 
Oeus 


Angles, shapes, on 


Dua 


Universals, plates, sheets: 
Tinned 


plates and sheets 
do- 
Other do ... 
Hoop and strip _ - - do... 
Rails and accessories 
Wire oo 


Tubes, pipes, fittings 


Casting and forgings, 


See footnotes at end of table. 


o. ou 


rough 
do... 


1978 


1,141 
2,261 
106 
548 
1,448 
9,592 
405,000 
67,067 
16,434 
263,636 
$55,790 


15,453 


131 
345 
230 
112 


1,698 
91 


25 
41 


261 


20 
2,966 


1979 


10,546 
377,777 
103,602 


25,258 
768, 402 


17,841 


221 
35 


132 
41 
81 


115 
140 


869 


179 


358 


277 


129 


1,538 
102 


15 
51 


330 


19 
2,998 


United 
States 


NA 


1,438 
6,554 
8,219 


NA 
90,022 


$265,071 $191,332 


NA 


NA 
2 


NA 
NA 
NA 


NA 
NA 


(?) 


Sources, 1979 
Other (principal) 


oa 507; Belgium-Luxembourg 
NA. 


West Germany 19; Belgium- 
Luxembourg 9. 


NA. 


Ireland 1 sell Mon 506; 
West 4. 

Chile 92, 8355 Zambia 66,065; Canada 
54, 822; Peru 44 44,3 

West Germany 22, 805; France 20,451. 


NA. 
Kuwait 138,248; West Germany 
128,603; Singapore 93,237. 


Canada $43,317; Kuwait $7,232. 


Canada 6,054; Brazil 3,957; Norway 
1,766; Republic of South Africa 


1, 
Sweden 154; Ireland 34. 


Ireland 11; Denmark 7; 
West Germany 6. 


Norway 52; West Germany 41; Brazil 


Venezuela 15; Sweden 13; West 
rmany 6. 


NOWAY 32; Republic of South Africa 


Norway 78; Spain 11; U.S.S.R. 3. 
Republic of South Africa 34; Norway 
3; Sweden 24. 
West Germany 204; Belgium- 
Luxembourg 117; Sweden 75. 


West Germany 48; France 43; 
Netherlands 26. 


Sweden 63; France 49; West Germany 
44; Italy 41. 


Belgium-Luxembourg 82; epu of 
South Africa 46; Spain 29 


Br codes 68; Norway 15; West 


West Germany 289; Belgium- 
Luxembourg 251; France 134. 

West Germany 43; Belgium- 
Luxembourg 17; France 16. 


West Germany 8; France 5. 
Belgium-Luxembou 18; 
est Germany 11; weden 6. 


Italy 66; West Germany 62; Nether- 
lands 40; Austria 26. 


France 6; West Germany 4. 
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Table 3.—United Kingdom: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 : 
d | United Other (principal) 
METALS —Continued 
Lead: 
Ore and concentrate 42,932 67,812 NA 1 37,620; Canada 12,718; Pe- 
ru 
Fs ad Ba RUNE 871 793 NA France 520. 
Metal. including alloys: 

CI NORD PE EM RSS 2,618 9,081 813 kuwait 2,048; Canada 1,383; U.S.S.R. 
Unwrought_ - ------------ 198,998 205,204 NA Austria 162,715; Canada 35,515. 
Semimanufactures 884 304 NA Ireland 1,309; Netherlands 218. 

Magnesium metal including alloys: 
))! 389 270 NA NA. 
Unwroughgnt 22-2 -- 5,283 5,910 NA Norway 2,991; Netherlands 1,498; 
Canada 961. 
Semimanufactures 440 301 NA NA. 
Manganese: 
Ore and concentrate 261,238 544,220 NA Re T ac Africa 305,214; 
razi 
Oxides oe uL ent. 5,955 5,900 NA Ireland 2, 101; Greece 1,689; Belgium- 
Luxembourg 1,606. 
Metal including alloys, all forme 2,824 3,071 NA A. 
ercury / 6-pound flasks.. . 12,210 8,877 NA Netherlands 4,090; Spain 3,133. 
Molybdenum 
Gre and concentrate 11,383 15,285 NA NA. 
Metal including alloys, all forme 220 214 59 Austria 102; West Germany 40; 
France 27. 
Nickel: 
Ore and concentrate 17 36 NA NA. 
Matte, speiss, similar materials 31,693 27,822 NA Canada 21,886; Guatemala 2,914; 
Australia 2,130. 
Metal including alloys: 
Scrap a 2,854 3,078 838 Netherlands 420; France 373; West 
1 
Unwrou ght 16,807 17,960 623 Canada 6,023; Norway 2,969; 
Australia 2,808. 
Semimanufacturess 3,199 4,680 1,612 West Germany 1,656; Canada 531; 
Sweden 185. 
Plat inum- group metals and silver: 
Ore and concentrate 
value, thousands. "$157,798 $202,265 NA NA. 
Waste and sweepings _____ do- 1889, 430 $244,461 NA NA 
Metals including alloys: 
Platinum group 
thousand troy ounces. . 886 386 64 Republic of South Africa 193; France 
; Belgium-Luxembourg 32. 
Silver 
Refined _______— do... 4,630 3,794 643 France 1,511; West Germany 547; 
ana 354. 
Unrefinedd _——__ do- 129 193 NA 
Other o 41,989 35,430 2,347 East Germany 6,848; India 3,665; 
Australia 3,215. 
Ore and concentrate 39,105 35,987 NA Bolivia 31,607; Argentina 1,681. 
Metal including alloys: 
Scrap eon ee ee es 1,355 1,314 413 France 119; Hong Kong 114; West 
mara 85. . 
Unwrought and semimanu- 
facturess 8.475 8,600 380 eria 2,407; 5 1,743; 
Malayals 1.64 
Titanium: 
Ore and ncentrae 306,707 382,990 NA NA. 
Oxides __-- -------------——- 6, 9,846 2,675 West Germany 2,018; Italy 1,636; 
Belgium-Luxembourg 941. 
Metal including alloys, all forms 7,976 31,184 NA NA. 
ten: 
Gre and concentrate 3,653 2,997 76 Portugal 813; Netherlands 619; West 
5 59; China, mainland 
Metal including alloys, all forms 567 245 38 Republico of cone 52; West Germany 
ustria 3 
Uranium and thorium: 
and concentrate 40 943 NA NA. 
7i Metals including alloys, all forms 5 1 NA NA. 
inc: 
Ore and concentrate 160,201 182,067 11,298 Australia 52,191; Peru 43,338; Ireland 
34,315; Canada 21,539. 
Oxide and peroxide ___________ 3,649 4,244 NA West Germany 1. 914; France 1,390. 


See footnotes at end of table. 
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Table 3.—United Kingdom: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Zinc —Continued 


Metal including alloys: 
Scrap and blue powder... 
Unwrou ght. 


Semimanufactures 
Zirconium: 
and concentrate 
anal including alloys, all forms 
er: 

Ores and concentrates of columbium, 
tantalum, and vanadium- - ----- 

Ash and residue containing non- 
ferrous metals 


Oxides, hydroxides, peroxides _ — — _ _ 


etals: 
Alkali, N rare-earth 
meta 


Pyrophoric allo 
Base metals including alloys, all 
forms, n.e.s. 
value, thousands 


NONMETALS 


Abrasives, n.e.s.: 
Natural: 
Pumice, emery, corundum, etc. 
Dust and powder of precious and 
semiprecious stones do- 
Grinding and polishing wheels 
and stones 


Boron materials: 
Borates and perborates 


Oxide and acid 


Products: 


Cryolite and chiolite 
Diamond, all grades _ value, millions 
Diatomite and other infusorial earth ... 
Feldspar and fluorspar __________~_ 
Fertilizer materials: 
de: 
Nitrogenouns 


Potass ic 


Manufactured: 
Nitrogenous _ 


Phosphatic: 


omas (basic) s lag 
Otherrrnrrr 


Other including mixed 
Graphite, natural 
Gypsum and plasters s 

See footnotes at end of table. 


1978 


1,036 
188,765 


1,243 
43,015 
150 

466 
66,259 
326,826 


169 
3,411 


187,699 


$8,716 
"$20,491 
3,841 
117,781 
80,530 


10,993 
7,554 


4,006 
107,123 
970 


186,155 


52,095 
61,113 


416,007 
770.686 
668.179 
285,649 
17,166 
40,240 


1979 


1.431 
178,144 


1,003 
33,667 
228 


621 
96,099 
294,378 


1,101 
3,651 


$14,452 


$11,158 
$25,824 
3,994 
116,665 
90,355 


10,409 
8,525 
4,168 

146,855 

547 


195,738 


60,332 
84,395 


193,476 


1, 152 
37, 626 


506,616 


12,829 
80 


629,662 
361,388 
14,584 
38,907 


United 
States 


11,660 


142 


Sources, 1979 


Other (principal) 


NA 

Canada 45,673; Netherlands 44,133; 
Finlan 8. 

West Germany 974. 


NA. 
NA. 
NA. 
West 5 4 036; Netherlands 


4,519; S 
U.SSR. 6,088; Wet Germany 


37,457; Finland 1,088. 


France 672; West Germany 342. 
Ireland 3, 464. 


NA. 


NA. 
NA. 
art d Netherlands 739; Austria 


Canada 96,741; Republic of South 
Africa 9, 222. 

Netherlands 30, 780, Ireland 22, 257; 
Morocco 20, 699. 


. 5, 871; West Germany 


France 5,032; Turkey 2,224; 
rw 1,089. 


Ireland 133,653; France 4,698. 
NA. 


France 27,049; Republic of South 
Africa 24 903; Spain 19, 498. 


Ireland 19, 153; West Germany 11,111; 
Denmark 7, 189. 
Italy 52, 103; West Germany 7,792; 


Spain 7,497. 
7 from Denmark. 


Denmark 2,283; France 2,246. 
Norway 103, 097; Finland 29, 651. 


Chile 5,737. 
Morocco 832; Hag rh 384. 
West oo 21,830; East Germany 


Netherlands 62,785; Belgium- 
Luxembourg 37,251; France 11,811. 


Belgium-Luxembourg 12,725. 
Tunisia 14,876; Portugal 12, 663; 
Netherlands 11,978. 


231 231,362; West 
eiiis v 188,874 874 


N etherlands 162, 688; Belgium- 
Luxembourg 76, 538; Italy 24, 104. 
Norway 7,347; Madagascar 3. 123; 
Sri Lanka 1, 164. 
Ireland 28, 554; West Germany 3,925. 
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Table 3.—United Kingdom: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 
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Commodity 
NONMETALS —Continued 
lodie nnnc mecum 86 
Lie. o6 3 
Magnes ite 


ica: 
Crude including splittings and waste 


Worked including agglomerated 
splittings gz 


Pigments, mineral: 
Natural, crude -------------- 
Iron oxides, processed 
Precious and semiprecious stones except 
diamond: 


Natural! value, thousands 
Manufactured do... 
Pyrite, gross weight |... „ 
Salt and brine. ___ __ ____________ 


Sodium and potassium compounds, n.e.s.: 
Caustic sda „„ 


Caustic potash including sodic and 
potassic peroxides 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 


Dolomite, ey retra 5 grade 
Gravel and er 
Limestone except 1 5 
Quartz and quartzite_ — - - -- - --- - 
Sand excluding metal-bearing _ _ _ _ — 
Sulfur: 
Elemental: 
Colloidal |... 
Other than colloidal 
thousand tons 


Sulfuric acid. - - - ------------ 
Talc, steatite, soapstone, pyrophyllite _ 


Vermiculite 
pum 
Slag, ae similar waste, not 
metal-bearing: 
From iron and steel manufacture 


Slag and ash, nes ________ _ 
Oxides and h droxides of magnesium, 
strontium, 
pres y i materials o of asphalt, asbestos 
r cements, and unfired 
nonmetals, n.e.s ..-—-------—- 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black 


Coal and briquets: 
Anthracite and bituminous 
thousand tons. = 


See footnotes at end of table. 


1978 


1,315 
2,123 
131,616 
15,337 


436 


8,317 
"$73,198 
*$568 

4) 
235,153 


129, 667 


3,608 


12,604 
718 
16,179 
2,544 
14,775 
14,497 
95,209 
148,849 
3,141 
3,865 
83,423 
561 
*1,134 


65,797 
62,473 


134,228 
269,113 


95,643 
8,212 
1,504 


49,133 


17,889 
71,127 


2,352 


1979 


145,266 
17,918 
545 


3,309 
24,926 


$103,169 
$1,235 
($) 
148,017 


47,552 
3,212 
9,083 

422 

18,019 


3,988 


*1,194 


30,941 
65,751 


148,396 
365,043 


62,668 
6,734 
1,116 


65,053 


4,353 


12,257 
76,335 


924 


$7,283 
$465 


Sources, 1979 
Other (principal) 


NA. 

NA. 

Greece 50,957; Spain 29,790; Italy 
22,034. 

China, mainland 6,110; Spain 3,962; 
France 1,396. 


West Germany 145; Belgium- 
Luxembourg 140; France 64. 


NA. 
West Germany 20,013. 


Switzerland $46,344; West Germany 
$11,289. | 


Ital y 478,400; West Germany 122,765; 
etherlands 69,597. 


West Germany 32,976; France 4,204; 
Belgium-Luxembourg 2,112. 


France 1,421. 


Italy 8,292. 


Sweden 6,878; Republic of South 
Africa 2,683. 


France 1,845; Italy 1,515. 
Portugal 11 372. 
8 747, India 1,978; Portugal 


Spain 61,224; Norway 13,566. 
My 23, 631; Norway 17, 556. 


NA. 

Belgium-Luxembourg 64,763. 

NA. 

Poland 395; France 391; Canada 152; 
Belgium-Luxembourg 138. 

Norway 28 


Norway 15, 309; et mainland 
NL 738 France 9,492 


NA. 


Canada 23,046; Republic of South 
Africa 22,196. 

Netherlands 5,419. 

NA. 


Belgium-Luxembourg 35,179; Ireland 
11,125; France 10,932. 


Trinidad and Tobago 5,444. 
Canada 34,467; France 10,731; 
Norway 9,925. 


Australia 2,137; Poland 658; 
West Germany 209. 
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Table 3.—United Kingdom: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coal and briquets —Continued 
Briquets of anthracite and bituminous 
aera cae TIEN EN OER 77,144 
Lignite and lignite briquets_ _ _ _ _ _ _ 2: 
Coke and semicoke including gas carbon 15,160 
Hydrogen and rare gases __________ 72,091 
Peat including peat briquets and litter 157,895 
Petroleum: 
Crude and partly refin 
thousand 4 lon barrels_ _ F483,547 
Refinery products: 
Gasoline including natural 
do... 49,012 
Kerosine and jet fuel do- 5,069 
Distillate fuel oil Eod NE do... 12,144 
Residual fuel oi] _ _ _ _ .— do_ ___ 27,092 
Lubricant s do... 11,954 
Other: 
Liquefied petroleum gas 
do... 41,971 
Mineral jelly and wax 
do... T215 
Bitumen and other residues 
and bituminous mixtures, 
E MES 11,274 
Pitch, pitch coke, petroleum 
cokkae .—..- do- 1.851 
Totaal do... 7T151,242 
Mineral tar and other coal-, petroleum., 
or gas-derived crude chemicals 7336,301 


Sources, 1979 
1979 : 
ogue Other (principal) 
91,988 NA France 59,049; West Germany 31,859. 
200 NA A. 
132,475 54, 886 West Germany 43,186; Japan 27, 500. 
337 NA NA. 
160,076 NA Ireland 139,983; Finland 5,187. 
422, 417 -— Saudi Arabia 1 10, 305; Kuwait 76,896; 
Iraq 44, 256. 
50,003 218 Netherlands 13,215; Italy 10,942; 
Belgium- Luxembourg 7, 942. 
4,900 NA Netherlands 2,361; Italy 1,143; 
France 544. 
8,719 NA U.S. S. R. 3,084; Netherlands 2,526; 
Italy 983. 
40,246 NA Netherlands 15,474; France 6,863; 
F 3,740. 
13,312 552 Belgium-Luxembourg 3,277; Nether- 
lands 3,108; Denmark 2,248. 
19,318 NA N oray 70,538; Belgium-Luxembourg 
302 14 Netherlands 220. 
988 656 France 134; Sweden 83. 
2,067 1,094 Netherlands 728. 
199,915 


512,725 219,725 Netherlands 158,852; France 74,565. 


T Revised. NA Not available. 


1Total does not include an unreported quantity valued at $2,259,500 imported in 1979. 


WLess than 1/2 unit. 
Excludes quantity valued at $28,656 in 1979. 
*Pyrite is repo 


as a part of total sulfur and unroasted pyrite and cannot be separated; however, official British 


sources indicate that the quantity of pyrite included is "very small." 


COMMODITY REVIEW 


METALS 


Aluminum.—British Aluminium, Ltd. 
(BA), one of the United Kingdom's three 
largest aluminum producers, continued its 
expansion in its plant at Lochaber, Scot- 
land, from 28,000 tons to 37,000 tons per 
year, with the new power to come from 
"existing resources." However, its major 
smelter at Invergordon, Scotland (100,000- 
ton-per-year capacity), which abandoned ex- 
pansion plans in 1979 because of high elec- 
tricity costs, was involved in a dispute 
with the North of Scotland Hydro Electric 
Board over contract charges; the disputed 
amounts were £19 million in 1979 and £30 
million in 1980, and the dispute was 


expected to end up in the courts. BA's profit 
in the same 2 years dropped from £21 
million to £12 million. 

In common with the whole of British 
industry, Alcan Aluminium (U.K.) Ltd. 
suffered from a “grossly overvalued” pound 
sterling, as well as high interest rates and 
serious labor disputes, according to the 
chairman of the parent company, Alcan 
Aluminium Ltd. of Canada. The chairman 
also pointed out that another problem for 
the British aluminum industry was excess 
capacity at the rolling mill end, as at 
Alcan’s (U.K.) Rogerstone plant, near Card- 
iff; he said the United Kingdom needed only 
one sheet mill, not three or four, as at 
present. Alcan for the time being had no 
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plans to expand capacity at its 120,000-ton- 
per-year smelter at Lynemouth, on the 
northeast coast. 

The third British primary aluminum pro- 
ducer, Anglesey Aluminium Ltd. at Holy- 
head, Wales, had a capacity of 100,000 tons 
per year. No changes were planned. 

The serious decline in the European mar- 
ket for rolled products also affected the 
profitability of the new rolling mill opened 
in 1978 by the Aluminum Co. of America at 
Swansea, Wales. The plant was, in addition, 
bedeviled by operating and technical prob- 
lems to the extent that an operating loss of 
about £16 million was suffered in 1980. 

Gold.—The Ogofau gold mine, at Pump- 
saint, 30 miles north of Swansea, was being 
investigated by Anglo Dominion Gold Ex- 
ploration Ltd., under an agreement with 
the holder of a prospecting license, Anglo 
Canadian Exploration Ltd. and its parent 
company, Quebec Sturgeon River Mines 
Ltd. The mine was worked extensively dur- 
ing Roman times and saw sporadic activity 
in the last, and earlier in the present, 
centuries. 

Iron Ore.—BSC closed its Beckermet 
(Florence) Mine near Egremont, Cumbria, 
when it terminated operations at the Work- 
ington plant nearby, which used the ore. A 
plan was evolved by local interests, includ- 
ing former employees and the landowners, 
to reactivate the mine on a smaller scale 
because its high-grade ore would have value 
in special foundry uses, and even as speci- 
mens. The mine is reportedly the only 
working hematite mine in Western Europe. 

Iron and Steel.—BSC recorded the high- 
est loss ever by a British company when its 
results for the year ending in March 1980 
were put at £545 million, compared with a 
loss of £309 million for the previous year. 
Over £200 million of the loss was attributed 
to a 13-week strike early in 1980. The new 
American chairman of BSC, Ian McGregor, 
warned in presenting the report that the 
outlook for steel was bleak and that further 
cuts in BSC operating costs would have to 
be made. In the year ending in March 1981, 
the loss was even larger, amounting to £668 
million. 

In September, the British Government 
announced that it had increased BSC's ex- 
ternal financing limit for 1980 from the 
initial £450 million to £971 million. This 
amount, equivalent to the Treasury subsidy, 
was expected to exceed possibly £1,000 mil- 
lion by yearend, because BSC's losses con- 
tinued at a rate of £15 million per week and 
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orders for crude steel declined to 150,000 
tons per week. 

At yearend, the company unveiled a pack- 
age of cutbacks and reductions in force to 
enable it to survive. A cut of 20,000 in the 
labor force was accompanied by a reduction 
in capacity from 15 million to 14.4 million 
tons per year. There were no plans to close a 
major integrated plant, but some half dozen 
large units, including rodmills, foundries, 
tin-plating works, and coke ovens, would be 
closed at plants in the Midlands and Wales. 
It was hoped thereby to increase steelmak- 
ing capacity utilization from 64% in Octo- 
ber to 90% by the end of the financial year. 
Early in 1981, the Government sought legis- 
lative authority to wind up affairs of the 
company if the survival plan did not suc- 
ceed 


Lead.—New and more stringent regula- 
tions governing exposure to lead at the 
working place were presented for Parlia- 
mentary approval in September. The new 
rules, which replace legislation largely dat- 
ing back to before 1927, were to come into 
force on August 18, 1981. They cut the 
permissible lead content of the blood of 
exposed workers from 100 micrograms to 80 
micrograms per 100 milliliters of blood. 

Britannia Lead Co. Ltd., at Northfleet, 
Kent, on the Thames Estuary, suffered a 7- 
week strike in February and March, caus- 
ing a loss of an estimated 20,000 tons of 
refined lead production. After 50 years of 
operation, the company was having trouble 
meeting the pressure to reduce emissions 
and was considering either modernization 
or replacement. No decision was reached on 
possible expansion of the 150,000-ton capaci- 
ty, or relocation if a new plant is built. 
Britannia is a subsidiary of M.I.M. Holdings 
Ltd. and refines the output of the Mount Isa 
Mine in Australia; there is also a modern 
secondary lead refinery rated at 30,000 tons 
per year. 

Nickel.—In June, Inco Europe Ltd. inau- 
gurated a new roaster and sulfuric acid 
plant at its Clydach, Wales, refinery, built 
at a cost of over £10 million, enabling 
sulfide matte from Inco’s new mines in 
Guatemala and Indonesia to be treated and 
raising Clydach’s capacity from 100 million 
to 120 million pounds per year of nickel 
products. The nickel carbonyl plant, which 
began operation in 1902, had hitherto treat- 
ed only roasted nickel concentrates from 
Canada; the new sulfide matte was to come 
from the smelting of the lateritic ores with 
gypsum at the mines. A 10-week strike of 
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Inco workers was settled early in 1980, but 
nevertheless Clydach was forced to cut pro- 
duction in August because of declining nick- 
el sales. 

Platinum.—Matthey Rustenburg Refin- 
ers Ltd. (MRL), a joint subsidiary of John- 
son Matthey Co. Ltd. and Rustenburg Plati- 
num Mines Ltd. of the Republic of South 
Africa, decided to construct a new £15 
million refinery, using solvent extraction 
techniques, at the site of its existing refin- 
ery at Royston, Hertfordshire, north of 
London. Capacity figures were not released. 
MRL also operated a complementary refin- 
ery at Brimsdown, near Enfield, in north 
London, where in 1979 a multimillion- 
pound capital investment program was 
completed, as well as two refineries in the 
Republic of South Africa, one at the Rusten- 
burg, Transvaal Mine, and the other at 
Wadeville, Transvaal. 

Tin.—High tin prices early in the year 
stimulated a great deal of new activity in 
exploration and reexamination in the tin 
area of Cornwall. However, the price fell 
from about £8,000 to about £6,000 per ton 
from January to December, causing some 
rethinking. Production during 1980 increas- 
ed by an estimated 25%, to well over 3,000 
tons. 

There were three large mining groups 
active during the year accounting for al- 
most all the production, Carnon, St. Piran, 
and Geevor, as well as a number of smaller 
operations, mostly dredging or retreating 
tailings. 

Carnon Consolidated Tin Mines Ltd., 
owned 95% by Rio Tinto Zinc Corp. (RTZ), 
brought Wheal Jane back into production 
in June; holing through to the adjacent 
Mount Wellington Mine, which RTZ acquir- 
ed with Wheal Jane in 1979, was accom- 
plished in September but production from 
Mount Wellington was due only in 1981. 
Both mines were being refurbished and 
modernized, as well as the surface plant at 
Wheal Jane. About 280,000 tons of ore per 
year, containing 0.84% tin, will be produc- 
ed, resulting in concentrates containing 
about 1,500 tons of tin. Recovery of tin in 
the mill was expected to be about 70%, 
including 55% in the gravity concentrate 
and 15% in the flotation concentrate. About 
500 tons of copper in concentrates will also 
be produced. 

Geevor Tin Mines Ltd., at Pendeen, com- 
missioned the subincline shaft to connect it 
with the neighboring Levant Mine, but 
dewatering of the latter was slow. In order 
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to conserve cash resources, work was also 
delayed on Allen’s shaft at Botallack, which 
was to be used for examination of the 
seaward lode extension. The mine pinned 
its long-term hopes on an eventual increase 
in the price of tin. 

St. Piran, Ltd., which controlled the 
South Crofty and Wheal Pendarves Mines 
through subsidiaries, was the object of fi- 
nancial disputes among the stockholders. 
South Crofty was contemplating expansion 
of both mining and milling facilities, based 
on over 2 million tons of reserves, which 
would provide for at least 10 years of 
operation if the tin price was favorable. 
Additional reserves were expected to be 
encountered after current development is 
completed in the lowest levels of the mine. 

A new company, South West Consolidated 
Mines Ltd., controlled by Dundonian Ltd., 
made a stock offering expected to provide 
£2.75 million to be used in exploration in 
the southwest. The first work was directed 
at several tin prospects at Callington and 
Gunnislake on the Devon-Cornwall border. 
Several main targets were identified: The 
old Redmoor Mine, Blogister’s Plantation 
and Haye South, all near Callington, and an 
old mine working near Gunnislake. 

Titanium.—Planning approval was ob- 
tained early in the year for construction of a 
new 5,000-ton-per-year titanium granules 
plant, to be built on a site at Shotwick, near 
Shotton, which BSC abandoned when it 
closed its Shotton plant. Partners in the 
project were the National Enterprise Board 
(NEB), Rolls Royce Ltd. and IMI Ltd. NEB 
and Rolls Royce were interested because of 
the need of a secure supply of titanium 
metal for aircraft engines; IMI was the sole 
U.K. producer at the moment, under con- 
tract with ICI Ltd., which was to close its 
Bains plant on Teesside for economic rea- 
sons. The new plant, with a target commis- 
sioning date of 1982, was to cost some £25 
million and employ about 300 people. 

Tungsten.—In June, Amax Exploration 
of U.K. Inc., with Hemerdon Mining and 
Smelting Ltd. (U.K.), brought the $2 million 
pilot plant onstream at the Hemerdon Ball 
deposit near Plymouth. Early in 1981, 
Amax completed its study of the commer- 
cial feasibility of a mine and mill complex 
on the site. 

The study concluded that about 38 mil- 
lion tons carrying 0.18% tungsten and 
0.029% tin were available for open pit 
mining. The results of the pilot plant test- 
ing showed that 64% of the tungsten could 
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be recovered in a 65% tungsten concentrate 
and 66% of the tin in a second concentrate 
containing 25% tin. Planning permission 
was to be sought from the authorities for a 
£44 million mine, to produce 6,000 tons of 
ore per day and employ 300 to 400 people by 
1987. The mine should then be able to 
supply all the United Kingdom’s needs for 
tungsten. 


NONMETALS 


Barite.—SPO Minerals Ltd., a new com- 
pany, started construction of a plant at 
Brassington, in Derbyshire, an area of the 
South Pennines formerly famous for its lead 
mining. The company will not mine ore, but 
will treat 150,000 tons per year of old 
tailings from a 19-mile radius of the plant. 
There are estimated to be 0.7 million tons 
available with an average of 30% barite, 
15.5% fluorspar, and 2.4% lead; a further 
0.85 million tons was potentially available 
after exploration. The plant was to produce 
about 33,600 tons per year of barite for the 
North Sea drilling market, for which a price 
increase was expected in 1981. SPO also 
owned 5% of Carnon, the Cornish tin mine, 
controlled by RTZ, until selling it to RTZ 
early in 1981. 

Fluorspar.—Swiss Aluminum Mining 
(U.K.) Ltd. cut back its work force and work 
time considerably and closed its Redburn 
Mine, as well as halting development at two 
other mines, leaving only the Stanhope 
Burn and Cambokeels Mines in operation, 
with a run-of-the-mine output of 10,000 or 
11,000 tons per week of acid spar ore. Poor 
domestic demand and the strength of the 
pound sterling were given as the cause. 

Gypsum.—British Gypsum Ltd., the only 
large producer of gypsum in the United 
Kingdom, was developing a mine at Barrow- 
upon-Soar, Leicestershire, for production by 
1983. The reserves, about 6 miles south of 
the company’s other mine at East Leake, 
were put at 30 million tons. Planning per- 
mission was received in August for the 
mine, but not for a gypsum wallboard plant 
that would have been constructed nearby. 

Magnesia.—The bulk of the United King- 
dom’s industrial requirements was provided 
by the Hartlepool plant of the Steetley Co. 
Ltd., which had a capacity of 200,000 tons 
per year of seawater magnesia, including 
25,000 tons of caustic calcined magnesia. 

Mica.—The first British mica mine, not a 
byproduct producer, was organized as a 
joint venture of Sir Alfred McAlpine and 
Sons Ltd. and Microfine Minerals & Chemi- 
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cals Ltd. The venture was to be located in 
the Pitlochry schist region of north-central 
Scotland. Mica was to be produced in the 10- 
to 100-mesh size, with a target of 5,000 tons 
per year; byproducts would include 2,000 
tons per year of silica sand and 1,000 tons 
per year of almandine garnet. 

Potash.—In September, Charter Consoli- 
dated Ltd. and the Anglo American Corp. 
Ltd. decided to cut back the scale of oper- 
ations at the Boulby Mine, in the North 
York Moors National Park, near the coast, 
east of Middlesbrough, to 1.2 million tons of 
ore per year, equivalent to about 360,000 . 
tons of product, versus an original goal of 1 
million tons of product. This will enable 
employment at the mine to be reduced from 
1,500 to 850 and will hopefully bring the 
mine to profitability, long after startup in 
1974. Charter Consolidated, the operator, 
had felt reasonably optimistic as the year 
Started, but felt later that the only alterna- 
tive to reducing operations was a shutdown. 
Problems at the mine included difficult 
mining conditions, gas, and high insoluble 
content of the ore. 


MINERAL FUELS 


Coal.—Preliminary figures showed that 
coal production, at 130 million tons, increas- 
ed almost 8 million tons in 1980, with a 
particularly notable increase in opencast 
production, to 15.8 million tons. 

The public inquiry by the Department of 
the Industry into the feasibility of mining in 
the Vale of Belvoir Coalfield focused on the 
Government's energy plans, and how much 
coal was needed to supplement the newly 
announced and ambitious nuclear energy 
program; much less attention was paid to 
the environmental aspects of mining, on 
which the inquiry had previously focused. 
The Central Electricity Generating Board 
(CEGB) suggested a possible nuclear capaci- 
ty of 37 gigawatts by the year 2000, along 
with the burning of 60 million tons of coal, 
compared with about 80 million tons at 
present. Each 2-gigawatt shortfall in nucle- 
ar energy would, however, require 5 million 
tons of coal annually. The CEGB, reacting 
cautiously, believed there might be very 
little fall, or none at all, in coal require- 
ments. A growth of 2% to 3% per year was 
considered more likely, and this steady 
market, coupled with continued oil price 
increases, would lead to the cost of coal 
being only about 59% of that of oil by the 
year 2000. A substantial investment was 
also being planned in deepwater import 
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facilities capable of handling 10 million tons 
per year, particularly for those grades, like 
coking coal, that will be needed from 
abroad. 

The largest new coal mine project, Selby 
in Yorkshire, proceeded on schedule during 
the year. This £850 million (as of June 1980) 
project will produce 10 million tons per year 
by the late 1980’s. Six entries were being 
developed in the coalfield; five are vertical 
shafts (North Selby, Stillingfleet, Riccall, 
Whitemoor, and Wistow), which will be 
used for men and materials. The sixth 
(Gascoigne Wood) is an incline, where the 
entire production will be brought out on 
conveyors. First production, from the Wis- 
tow shaft area, will be in late 1982 or early 
1983. The program has been kept reason- 
ably well on schedule, although a flood 
occurred in June in the Wistow area; much 
of the mine area, south of the city of York, 
is below sea level at the surface. 

The third major new project, in addition 
to the Vale of Belvoir and Selby, being 
considered by the National Coal Board, the 
Government entity that controls all coal 
mining, was the £200 million Park Mine in 
Staffordshire, where 100 million tons of coal 
was estimated to be available for planned 
extraction at a rate of 2.2 million tons per 
year. The project was under serious restudy 
because of the high chlorine content of the 
coal, which might make it unsuitable for 
power generation. 

Natural Gas.—Gas reserves at the end of 
1980 were estimated at 26 trillion (proven) 
to 76 trillion (probable) cubic feet. Including 
pipeline shipments from the U.K.-Nor- 
wegian Frigg Field, Britain’s needs now can 
be entirely supplied from the North Sea and 
Morecambe Bay off the west coast. Develop- 
ment of a field in the latter area was 
planned, as was development of the Rough 
Gasfield in the southern North Sea Basin. 
Britain had at yearend a total of eight 
gasfields in production, in addition to minor 
production of associated gas from oilfields 
in the northern North Sea. Associated gas 
was also being reinjected into several oil- 
field reservoirs. A seabed gas-gathering 
pipeline was planned for the purpose of 
collecting associated gas from northern 
North Sea oilfields and gas deposits in that 
area. A 36-inch trunk line, fed by lateral 
lines, was proposed. No final announce- 
ments had yet been made as to ownership, 
point of landing, or price of the gas collect- 
ed, but a line several hundred miles long 
roughly parallel to the Norwegian me- 
dian line was contemplated. The gas might 
be landed, speculatively, at St. Fergus, Scot- 
land. 
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Petroleum.—Britain was almost self- 
sufficient in petroleum production by the 
end of 1980, reaching a rate of 1.8 million 
barrels per day. Shortly after yearend there 
were 16 producing oilfields in the North Sea 
and a further 9 fields were being developed. 
Oil reserves were estimated at 16.3 billion 
barrels (proven) to 32.6 billion (probable) 
barrels, and a seventh round of offshore 
licenses was awarded in December. 

Oil production was projected by the De- 
partment of Energy at 82 million to 110 
million tons (1.7 million to 2.3 million bar- 
rels per day) in 1982 and 90 million to 120 
million tons (1.8 million to 2.4 million bar- 
rels per day) in 1984. In the past such 
predictions have tended to over estimate 
future production because of the scale of the 
technological challenge in producing oil in 
the storm-prone North Sea from water 
depths of 300 to 600 feet, 100 miles from 
land, and because of frequent strikes by 
diverse groups ashore. Possible limiting fac- 
tors in the future may be taxation and 
Government oil depletion policies. 

In 1980, one field, Murchison, started 
production. Shortly after the year ended, 
the Tartan Field commenced production, 
and the roster of British oilfields was at 
that time as follows: 


Approximate 
production 
Field Operator! rate 
(Million barrels 
per day) 

Argyll _____ Hamilton Bros 20,000 

Auk_______ Shell-ESSO_ _ _ _ _ 14,000 

Beryl!!! Mobil 113, 000 

Brent: Shell-ESSO0O . 201, 000 

Claymore Occidental 000 
South Cormo- 

rant. Shell-ESS O0. 27, 500 

Dunli nnn  .... do ou n 108,700 

Forties British Petroleum 502, 000 

Heather Unocal „000 

Montrose Amocoo 35.000 

Murchison - noco L. 85,000 

in ian Chevron 300, 500 

Piper Occidental 200,000 

Statfjord- _ Conoco in the Unit- 2150,000 

ed Kingdom, Mo- 
bil in Norway. 
Tartan exaco o 8,500 
Thistle i rn ational 186,000 


lOperator only. 


rator frequently has minor equity 
only. For example, 


inian's operator, Chevron, has less 
than 17% equity, while ICI Petroleum and the British 
National Oil Corp. each have much larger shares. 

715.9% of reserves are in the United Kingdom; the 
remainder in Norway. 


A further eight fields were currently 
under development, as cited in the follow- 
ing tabulation: 
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Estimated 
Field Operator production 
startup 
Beatrice British National 1981 
Oil Corp. 

Beryl 88 Mobil 1984 
Brae Marathon 1983 
North Cormorant Shell-ESSO |... 1982 
Fulmaa e 1982 
utton ______ Conoco 1984 
N. W. Hutton Amoco 1982 
Magnus British Petroleum 1983 
Maureen ..... Phillips .. 1983 


At midyear, Energy Secretary David Ho- 
well said the Government would take (oil- 
field development) decisions on a case-by- 
case basis, but give greater emphasis to the 
need to limit the sharpness of the peak in 
production.... In particular, the Government 
will consider delaying the development of 
fields discovered after the end of 1975, 
which are not covered by (previously given) 
assurances... The Government will also 
continue to tighten controls on gas flaring." 
He also said "there can...be no rigid plan" 
for oil production controls. 

After this announcement, permission for 


During 1980, 32 exploration wells were 
drilled. This was the smallest number since 
1971 but was not greatly different from the 
totals of the previous 2 years. Meanwhile, 
the total number of exploration, appraisal, 
and development wells, at 176, stood at its 
highest total since 1977, as indicated below: 


Y Number of wells 
ear 

Exploration Appraisal Development Total 
1980 _ 32 22 122 176 
1979 _ 33 15 102 150 
1978 _ 37 25 96 158 
1977 67 38 96 201 
1976. 28 140 
1975. 79 37 21 137 
1974 67 33 20 120 
1973 42 19 21 82 

2. 33 8 36 77 

1971 24 4 34 62 


The oil-landing pipeline terminal at Sul- 
lom Voe in the Shetlands became operation- 
al during the year and had the capacity to 
accept some live crude as well as crude oil 
from which the gas has already been sep- 
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development of at least one field, the Clyde 
Field of the British National Oil Corp., was 
postponed. During 1980, a total of three 
field development permissions were given: 
Beryl B, Brae, and Hutton. After the end of 
the year, new Government tax measures 
were introduced in the form of an increase 
in the Petroleum Revenue Tax, a reduction 
in exemptions therefrom, and a new Supple- 
mentary Petroleum Duty. Thereafter, two 
companies announced postponement of de- 
velopment of oilfields, which they said was 
necessitated by the changes in taxation. 

The seventh round of U.K. offshore li- 
censes was announced during the year. For 
the first time, companies could designate 
desirable acreage (from an area east of the 
Shetlands), for which a payment of 5 million 
pounds sterling would be due upon award of 
license. By yearend, 42 blocks had been 
awarded. By early 1981, this number had 
risen to 79, representing the first modest 
increase in activity since the fourth round, 
as shown in the following tabulation: 


Total number of 
Year blocks awarded 

1980-81 79 
1978-79 42 
1976-77 44 
1971-72 282 
1970 106 
1965 127 
1964 348 


arated. The Brent and Ninian pipeline sy- 
stems, from northern North Sea oilfields, 
both terminate at Sullom Voe and had a 
combined capacity of over 1 million barrels 
per day. Final completion of gas-processing 
facilities was estimated still to be more than 
a year away. 

Total oil refining capacity in Great Brit- 
ain stood at 2,630,000 barrels of crude per 
day during 1980, and no major expansions 
of basic capacity were underway. There are 
19 refineries with basic crude capacities 
ranging from 5,500 to 355,000 barrels per 
day. Although various work on upgrading of 
refinery capability continued, particularly 
with respect to light ends, no new refineries 
were announced. No such announcement 
was anticipated in the near future, as refin- 
ing activity continued to decline. By year- 
end, only 60% of basic capacity was being 
used. 


Supervisory physical scientist, Branch of Foreign Data. 
2Exchange rate against the dollar was 0.450 in January 
and 0.419 in December. 


The Mineral Industry of 
Venezuela 


By Doris M. Hyde! 


In real terms, the gross domestic product 
(GDP) grew by an officially estimated 1.6% 
in 1980 and amounted to $18.4 billion.? The 
deliberately low economic growth program- 
med by the Government for 1979 and 1980 
was expected to rise to as much as 4.5% in 
real terms for 1981. The Sixth National 
Development Plan (1981-85) has projected 
an estimated average growth rate of 6.5% 
for the period. As shown below, revisions in 
the GDP for previous years indicate mostly 
lower percent growth rate figures since 
1975 than were previously cited. 


1975 1976 1977 1978 1979 
Current 5.9 8.3 7.0 3.3 0.8 
Previous 5.7 7.9 7.7 4.9 4.1 


In 1980, the mineral export sector, pri- 
marily the petroleum industry, accounted 
for 9.4% of the GDP. External sales of 
petroleum also contributed an estimated 
1296 of total Government income earnings 
compared with 67% in 1979. 

The percentage contribution to the GDP 
made by the petroleum and mineral sectors 
are shown below: 


Contribution Change from 
to GDP previous year 
1979 1980 1979 1980 
Petroleum 9.3 8.5 +6.1 -7.0 
Mineral 8 9 +7.9 +6.9 


The revised balance of trade surplus for 
1979 was almost $3.4 billion instead of the 
$3.9 billion estimated earlier. For 1980, 
again primarily owing to gains in the petro- 
leum market, the balance of trade surplus 


increased and was estimated at about $6.5 
billion. In 1980, after 3 deficit years, a 
surplus of $2.6 billion was estimated on the 
current account of the balance of payments. 
Inflation grew to an unprecedented 23.1%, 
but leveled off to average an estimated 18% 
for the year. 

Crude oil production generally declined 
in 1980 owing to well maintenance shut- 
downs and refinery modification projects, 
resulting in an output 3% less than target- 
ed and almost 9% less than output produced 
in 1979. Internal demand for refined prod- 
ucts continued to grow and increased by 
9.4%. If domestic demand continues to rise 
at recent levels, internal consumption of 
crude oil by the end of this century could 
surpass 1.6 million barrels per day, up 360% 
over the 362,000 barrels per day consumed 
in 1980. There appeared to be a growing 
consensus within Government circles that 
domestic product prices, which now average 
about $8.00 per barrel of crude oil, must be 
increased to induce public conservation 
practices. 

In 1980, iron ore production increased 
substantially, and internal sales accounted 
for 18% of total production. This represent- 
ed a 314% gain over production sold domes- 
tically in 1979. Iron ore sales represented 
82% of the estimated $259 million value of 
1980 nonpetroleum mineral production. 
Coal continued a downward production 
trend and was almost 21% under produc- 
tion of 1979. 

The taxable value of mined coal repre- 
sented 0.3% of the total value of mineral 
production. Although production is pro- 
jected to increase to 78,000 tons in 1981, 
until the coal deposits of Zulia State are 
developed, the near-future prospect for coal 
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is to remain of minor importance. 

Gold, which in 1980 represented about 
4% of total mineral production value, is 
expected to show a substantial production 
increase in 1981. The Minerven project, 
which initiated production in 1980, repre- 
sents the major factor for projected produc- 
tion increases. 

Diamond production has been subject to 
variations in grade and volume owing to the 
nature of occurrences. In 1980, diamonds 
represented about 14% of the value of total 
mineral production, down from 19% in 
1979. 

The prospect of bauxite mining by 1983 
dimmed as the Fondo de Inversiones (FIV) 
continued to deliberate on various aspects 
of the final Los Pijiguaos feasibility study. 

Government Policies and Programs.— 
The Sixth National Development Plan was 
designed to produce a balanced growth in 
all sectors, and it envisioned a larger role 
for the private sector. Petroleum, petro- 
chemicals, steel, aluminum, and other areas 
in the metallurgical sector were given prior- 
ity status. Stimulation is to be given to the 
private sector by reducing Governmental 
intervention and by opening the door to a 
freer play of market forces, both domestic 
and international. 

In October 1980, the Government an- 
nounced that about 60 State-owned compa- 
nies (mostly in the metal, mechanical, tour- 
ism, and agroindustrial sectors) would be 
sold to private investors. All these compa- 
nies are administered by the Corporación 
Venezolana de Fomento (CVF), which may 
retain a minority interest in some of them. 
It was reported that the private sector was 
considering the Government offerings with 
mixed enthusiasm. 

Authorizations granted for new foreign 
investment practically doubled in 1980 and 
amounted to about $416 million, of which 
80% was in the manufacturing sector and 
about 10% was in the construction sector. 
Actual foreign investment, however, in- 
creased by $104 million during 1980, a 5.296 
growth, almost the lowest in 5 years. The 
Superintendencia de Inversiones Extran- 
jeras (SIEX) has become more respon- 
sive to requests for authorizing foreign in- 
vestment and somewhat more liberal in the 
interpretation of Andean Pact Decision 24. 
Increased foreign investment and SIEX's 
recent positive attitude toward it has not 
met with total approval from all political 
and Government sectors, and this reaction 
could impede foreign investment as in- 
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vestors weigh the consequences of possible 
future policy reversals. 

The legal battle between the Government 
and the foreign oil company ex-conces- 
sionaires over back taxes and royalty pay- 
ments continued. The Government has indi- 
cated that it will not negotiate, and the 
companies reportedly have indicated they 
will not acquiesce. To date, court decisions 
have been going against the companies, but 
appeal procedures have been initiated. 

The unresolved question of the exact 
location of maritime boundaries between 
Venezuela and Colombia has been under 
negotiation for about 12 years. In October 
1980, a draft agreement was published by 
the two countries, but internal opposition 
on both sides delayed formal signing. The 
main issues have been Venezuela's insist- 
ence that the Gulf of Venezuela is an 
"internal sea," over which it should have 
absolute sovereignty, and Colombia's insist- 
ence that the Los Monjes Islands are the 
territory of Colombia. In the proposed 
agreement, Colombia cedes its claim to Los 
Monjes and Venezuela recognizes limited 
Colombian rights in the Gulf. The draft 
covers, among other issues, the sharing 
and/or ownership of hydrocarbons. Al- 
though there has been no drilling in the 
gulf, Venezuela believes there may be about 
10 billion barrels of oil in the area. 

Venezuela's large territorial claim 
against Guyana was placed in a standby 
status in 1970 by the Port of Spain Protocol. 
This agreement expires at the end of 1981, 
and some discussions will probably ensue 
during 1981 on this matter. 

On December 31, 1979, the Government 
published Decree 476, which consisted of 
new regulations pertaining to the treat- 
ment of technology contracts, including 
those for the provision of technical services, 
technical assistance, engineering and con- 
sulting services, and research and develop- 
ment. The regulations represent the deter- 
mination of how (as provided in the Vene- 
zuelan income tax law) payments for techni- 
cal assistance and services rendered abroad, 
but used to produce income in Venezuela, 
will be taxed. The decree marks the begin- 
ning of taxation on certain kinds of income 
received for work done in foreign countries. 
This could present double taxation prob- 
lems to some U.S. companies and place 
them at a disadvantage when bidding 
against European and other competitors for 
technology contracts. 

On August 3, 1980, Venezuela and Mexico 
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signed a joint agreement to guarantee a 
supply of 160,000 barrels of crude oil per 
day to Central American and Caribbean 
countries under special financing arrange- 
ments. Owing to a delay in signing all of the 
bilateral agreements with each recipient, 
only $49 million of the theoretical $306 
million that Venezuela committed for the 
first year was actually dispersed during 
1980. Jamaica and the Dominican Republic 
were the 1980 beneficiaries. 

The basic principle of the financing facili- 
ty (administered in Venezuela by the FIV) 
is to provide financing for 30% of the value 
of each participant’s domestic consumption 
of crude oil. Venezuela's contribution 
should be one-half of the participant’s total 
domestic consumption, the remainder com- 
ing from Mexico. The maximum amount of 
imported crude oil covered is stipulated in 
each separate agreement. Deposits are 
made by Venezuela quarterly (for its share 
of the total) in the recipient’s central bank; 
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terms are 4% interest, with repayment due 
after 5 years. The recipient’s central bank 
issues a certificate of deposit with these 
terms to the FIV. The loans may be convert- 
ed to a 20-year repayment schedule at 2% 
interest if the money is applied to energy or 
other development projects approved by the 
FIV. 

Participants actually pay full price for 
the oil to Petróleos de Venezuela, S.A. 
(PDVSA). The loan funds come through FIV 
from its budget allocations received from 
the central Government, the source of 
which comes from petroleum revenues. 

The Venezuela-Mexico financing accord 
was not Venezuela's first such arrange- 
ment. The first facility was uniquely Vene- 
zuela’s and applied to the years 1975-80. It 
differed from the new facility in the criteria 
for determining how much financing should 
be made available and the terms of financ- 
ing. 


PRODUCTION 


Petroleum continued to be the mainstay 
of Venezuela’s mineral production. Output 
fell to 2.174 million barrels per day, some- 
what below the targeted level of 2.22 million 
barrels per day, because of major mainte- 
nance projects on some of the wells in the 
Lake Maracaibo region and to work being 
undertaken at two refineries which necessi- 
tated production cutbacks. The 1981 produc- 
tion target was set at 2.158 million barrels 
per day. 

For the second year, aluminum continued 
to be the second most valuable mineral 
industry, with output increasing substan- 
tially from both producers. The value of 
1980 production was estimated at over $554 
million. Production for 1981 was projected 
to approach maximum utilization of plant 
capacities. 

The significant increase in steel produc- 
tion by C.V.G. Siderürgica del Orinoco C.A. 
(SIDOR) did not alleviate the financial prob- 
lems which have plagued the company. 

Increased production and higher prices 
provided a boost to the iron ore industry as 
the value of production rose to $213 million, 
a 19% increase over that of 1979. Net profit 
to C.V.G. Ferrominera Orinoco C.A., 


however, dropped to insignificance as the 
company absorbed high production costs 
and its share of losses incurred by Com- 
pafiíía de Minerales Ordaz, C.A., the high- 
iron briquette plant jointly owned with 
United States Steel Corp. and Corporación 
Venezolana de Guyana (C.V.G.). For 1981, 
production has been targeted at about 19 
million tons. 

Coal production continued to decline, and 
the rehabilitation of the Naricual Mines 
was abandoned. Coal production will proba- 
bly continue to be of minor importance 
until the Carbones del Zulia C.A. (Carbozu- 
lia Mines are brought into production. 
Laboratory testing and engineering studies 
were under way on the Zulia coal. For 1981, 
national coal production has been targeted 
at 78,000 tons. 

Other mineral production indicated a 
mixed performance during 1980. Gold show- 
ed almost a 100% increase in value for a 
10% production increase over that of 1979. 
A 10% decrease in the output of industrial 
and bort diamonds and lower prices were 
responsible for the 21% decline in the total 
value of diamonds produced during 1980. 


1106 MINERALS YEARBOOK, 1980 


Table 1.—Venezuela: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979 1980 
5 
Aluminum, unalloyed ingot _ -_-.--------- 46,500 43,400 14,884 221,444 327,900 
Gold, mine output, me Eten: = troy ounces. — 16,506 17, 403 13,384 14,989 16,519 
Iron and steel: : 

Tonore and concentrate .. thousand tona... 18,685 13,683 13,515 15,260 16,319 
Pigiron ________________ do- 422 497 693 1,331 2.367 
Ferroalloys: 

Ferromangan eee da- m = m 1 2 
Silicomanganees do... S" Mr EE 1 2 
Ferrosili fon do- 2 11 28 *39 22 
c a do r2 rey) r g r 41 26 
Steel ingots and castings |... do— 937 855 860 1,480 1,871 
Semimanufactures, hot-rolled ..... do 1,174 1,162 1,081 1,224 1,898 
Lead, secondary, smelter? |... . 7,000 8,000 9,000 10,000 10,000 
NONMETALS 
coment. hydraulic thousand tons 3,538 3,136 3,426 3,979 4,843 
Casto un JJ ĩͤ K CRE ae 1,821 10,000 23,057 21,528 *22,000 
Other thousand tons 2,273 2,450 3,342 2,088 *2,000 
Diamond 
Gem o QA carata. _ 195,700 203,600 269,400 247,289 237,800 
Industrial do ; 500 ; : 482,900 
6 EUR P ENS PE SML Ne do... 849,600 687,100 155,900 802,872 720, 700 
Feldspat - - - --------------------—- 65,608 26,020 70,262 88,902 
%%;õͤ]³¹ A es ae 110,841 155,892 366,855 420,618 3174,609 
Salt, all types 300, 000 241,000 158,000 *155,000 243,145 
Stone, sand and gravel: 
tone: 
Broken stone and dust, not further 
described |... thousand tons.. NA NA 1,694 1,459 *1,500 
Dolomite - - - - -- ~~ ~~ ~~~ ~~ NA NA 84,662 NA NA 
Granites . 722 
Limes tone thousand tona. 21,515 18,995 82,136 19,872 19,074 
Marble cubic meters NA 1 191 $200 
Serpentine. ______________- __- 1,126 NA NA NA NA 
Sand and grave! thousand tons 14,499 23,238 21,667 19,231 21 
Sulfur, byproduct of petroleum and natural gas 90,000 95,000 95,000 85,201 *85,000 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black thousand tona- 52 78 31 r 616 23 
Coal, bituminous EEE ig S ,600 120,800 90,000 55,400 44,000 
Gas, natur 
Gross million cubic feet 1,811,392 1,324,702 1,230,428 1,804,624 1,251,864 
Marketable _______________ _ - do... 419,807 523,661 520,171 515,556 589,046 
Natural gas liquids:* 

Condensate __— thousand 42-gallon barrels... 7721 180 98 75 101 

Natural Iiir ee do- 7,271 7,158 5,320 6,120 5,472 

Liquefied petroleum gas do... 20,524 20,593 16,995 18,995 16,448 
Total LEES do— 728,522 127,831 22,413 25,190 22,021 

Petroleum: 

Crude? nunc do.___ , 889,140 816,820 790,420 860,072 198,897 

Refinery products 
Gasoline 

Aviation do- 672 710 27 

S on mnc e do... 43,344 47,260 51,810 54,102 57,557 

Jet fuel do- 9,113 10,706 11,187 10,970 11,699 
Kerosinee do- 5,288 6,560 3,965 3, 4,352 
Distillate fuel olli do ... 45,278 50,054 §1,555 56,484 63,688 
Residual fuel oil .... .....- do 216,028 200,645 206,335 202,306 168,906 
5 r K d do z a 2,464 2,389 2,873 3,163 3,21 7 

er: 

Viale kes petroleum gas do- 2, 643 3,204 2,424 2,241 2,541 

Asphalt and bitumen do_ ___ 3,734 4,285 5,544 7,798 6,871 

Naphtha ------------- do 22,781 20,141 17,820 ,906 12,752 

Refinery ga do... 6,807 6,166 6,534 6,692 6,4 


See footnotes at end of table. 
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Table 1.—Venezuela: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity? 1976 1977 1978 1979 1980 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
Other —Continued 
Unspecified 
thousand 42-gallon barrels — 2,734 3,028 2,146 3,938 3,005 
Total do 360,886 355,748 361,893 968,570 841,421 
Estimated. — PPrelimi TRevised. NA Not available. 


iminary. 
1Table includes data available through July 14, 1981. 


n addition to the commodities listed, lime is produced, but available information is inadequate to make reliable 


estimates of output levels. 
Officially reported figure, but may be incomplete. 
*From nonassociated natural gas only. 
*[ncludes associated natural 
thousand 4 on barrels: 1 


Liquid equivalent. 


lease condensate and natural 
6—1,088; 1977—1,174; 1978—1,048; 1979—1,803; and 1980— 1,900. Natural 
included as follows, in thousand 42-gallon barrels: 1976—283 


line. Lease condensate is included as follows, in 
asoline is 


; 1977 —none reported; 1978—329; 1979—255; and 1980— 250. 


TRADE 


In 1980, crude oil and refined products 
valued at an estimated $17 billion account- 
ed for about 94% of the total value of 
exports in contrast to the almost 9696 share 
of value registered in 1979. Exports from 
the petroleum sector decreased from about 
2.12 million barrels per day in 1979 to 1.81 
million barrels per day in 1980. Total crude 
oil exports in 1980 amounted to 458.5 mil- 
lion barrels, and refined products amounted 
to 201.9 million barrels, an 11% and 22% 
decrease from that of 1979, respectively. 
This decline was attributed to a decreased 
world demand owing to generally depressed 
economies in the industrialized countries 
and to the energy policies of these countries 
which have intensified conservation. The 
average $17.36 per barrel value for 19'79 
petroleum exports increased substantially 
to $30.86 for 1980. 

Lagoven, S.A., contributed about 45% of 
the total petroleum exports; Maraven, S.A., 
35%; Corpoven, S.A., 16%; and Meneven, 

A., 4%. 

In 1980, Venezuela provided directly 
about 3% of the total U.S. imports of crude 
oil and 6.5% of the combined direct imports 
of crude oil and refined products. The vol- 
ume of crude oil and petroleum products 
exported to the United States decreased 
almost 40%, from 260.5 million barrels in 
1979 to 156.6 million barrels in 1980. In 
1981, Venezuela expects to export a total of 
1.89 million barrels per day of crude oil, 
with about one-half directly and indirectly 


going to the United States. 

Oil export policy changes in 1980 included 
limiting export contracts to 1 or 2 years, 
with provisions for price adjustments. Cer- 
tificates of destination will be required to 
prevent Venezuelan oil from being manipu- 
lated or used in the spot market. Heavy 
crude oil will become the major export, 
while lighter grades will be used for nego- 
tiating purposes. 

In 1980, iron ore exports decreased 9% 
from that of 1979. Of the 11.8 million tons 
exported, the United States received 31%, 
the Federal Republic of Germany 15%, 
Belgium 9%, Spain 8%, and lesser amounts 
to England, France, Holland, and other 
countries. The value of iron ore exports 
increased slightly to $142 million, or about 
3% over the 1979 value, as the per ton value 
rose almost 6%, to $13.08. The value of 
internal sales leaped 371% over that of 1979 
and amounted to $37.5 million in 1980. 
SIDOR accounted for 88% of domestic sales. 

Total steel and sponge iron exports for 
1979 were valued at $51 million, but in 1980 
increased 46% to $72 million. Aluminum 
exports, which in 1979 reached $144 million 
and surpassed iron ore in value, by August 
1980 were valued at almost $212 million and 
firmly established this product’s second- 
place position among mineral and mineral- 
related exports for the foreseeable future. 

Mineral imports in 1979 were valued at 
$269 million and accounted for about 2% of 
total imports. 
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COMMODITY REVIEW 


METALS 


Aluminum.—The  1-million-ton-per-year 
alumina plant under construction by Inter- 
americana de Alumina, C.A. (Interalumi- 
na), was about one-quarter complete at the 
end of 1980. The plant, now estimated to 
cost over $1.1 billion due to cost overruns, is 
scheduled for completion in November 1982. 
This plant is expected to employ about 1,200 
workers. It was reported that 45 to 60 
Venezuelan engineers will be trained at a 
similar facility in Gove, Australia. 

Venezuela has remained enthusiastic 
about the future of its aluminum industry 
in spite of some past financial disappoint- 
ments. A draft of the new national plan for 
1981-85 projected that by 1985 aluminum 
production would be 610,000 tons per year 
and that by 1990 it should reach 1 million 
tons per year. Current total capacity is 
400,000 tons per year—120,000 tons from 
Aluminio del Caroni, S.A. (Alcasa) and 
280,000 tons from Industria Venezolana de 
Aluminio (Venalum). There were reports 
that a merger between the two companies 
may be under consideration. 

After 2 successive years of net losses, 
Alcasa ended its 1980 fiscal year registering 
almost a $2.5 million profit, as opposed to 
losses of $7.9 million in 1978 and $16.5 
million in 1979. 'This has been described as a 
deceptive profit because Alcasa also receiv- 
ed a Government export subsidy which 
amounted to $22 million for 1980. Alcasa's 
production and sales were both up in 1980, 
but the company maintained a high debt 
and/or equity ratio. At the end of 1980, 
Alcasa received a $58 million capital invest- 
ment contribution from the FIV, which 
increased its interest in the company to 
57.5% and reduced the Reynolds Interna- 
tional, Inc., holding from 50% to 27.9%. 
Corp. Venezolana de Guayana has a 14.6% 
interest in Alcasa. 

In August 1980, Alcasa completed its 
Phase IV plant expansion to 120,000 tons 
per year. Capacity to produce rolled alumi- 
num also increased from 13,000 tons to 
30,000 tons per year in 1980. Expansion to 
320,000 tons of aluminum per year at Alca- 
sa is expected to provide most of the pro- 
jected 1985 increased national aluminum 
capacity. Financing for the estimated $300 
million cost of this expansion has not been 
obtained. 


The Venalum aluminum smelter operat- 
ed at about 79% of its 280,000-ton-per-year 
capacity in 1980, producing 222,068 tons of 
aluminum. Expansion plans called for a 
fifth 70,000-ton-per-year potline to be in- 
stalled by 1983 at a projected cost of $150 
million. Venalum's startup losses, which 
amounted to about $22 million for 1979, 
were reversed in 1980, and the company 
showed a profit of about $50 million (includ- 
ing the Government export incentive subsi- 
dy of $23 million). Venalum was the second 
leading earner of foreign exchange after 
PDVSA, with 1980 export volumes amount- 
ing to 151,200 tons, valued at almost $248 
million. Internal sales amounted to 55,200 
tons, valued at $87 million. Japan received 
130,600 tons, the major portion of Vena- 
lum’s exports. 

Venalum has encountered production 
problems owing to Venezuela's electricity 
shortage caused by delays in completing the 
Guri hydroelectric scheme. This shortage 
may cause Venalum to miss its targeted 
1981 production figure of 268,000 tons. 
There is also the prospect of an increased 
power rate from the 2.56 cents per kilowatt- 
hour paid in 1980. 

Another highly publicized Venalum prob- 
lem has stemmed from efforts to renegoti- 
ate contracts with two of its alumina suppli- 
ers, Philipp Bros. and Me esellschaft 
AG. Venalum wanted to reduce the contract 
alumina price to 13% of Aluminum Co. of 
Canada Ltd.'s international reference price 
for aluminum ingot. This would represent a 
2% reduction in the contract price during 
1980, 2.5% in 1981, and 3% in 1982. Alumi- 
na shipments to Venalum were halted dur- 
ing the negotiations. Before the end of 1980, 
Venalum had successfully negotiated with 
Philipp Bros. and alumina shipments were 
resumed. The dispute with Metallgesell- 
schaft may be taken to international arbi- 
tration. 

Venalum management reportedly would 
also like to make some changes in its export 
contract with its Japanese consortium 
shareholder. The present 10-year contract 
provides for the delivery of 160,000 tons of 
aluminum per year at the Alcan interna- 
tional reference price minus a discount of 
6%. 

Bauxite.—The proposal to develop the 
Los Pijiguaos bauxite deposits has fallen 
about 1 year behind schedule owing to 
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funding delays and efforts to further maxi- 
mize the efficiency of the operation. The 
FIV holds a 50% interest in the operating 
company, C.V.G. Bauxita Venezolana C.A. 
(Bauxiven), and Corp. Venezolana de Gua- 
yana (CVG) is the other partner in the joint 
venture. Final FIV approval and financing 
for the estimated $620 million project re- 
mained pending as alternative transporta- 
tion and infrastructural plans were studied. 
The feasibility study by Aluminio Suizo, 
S.A. (Alusuisse), has also been closely scru- 
tinized. If FIV gives final approval by mid- 
1981, the first ore shipment could take place 
in 1984. 

It was reported that exploration surveys 
have indicated the presence of as much as 3 
billion tons of bauxite reserves in eastern 
Venezuela, particularly in the Amazonas 
Territory. 

Ferroalloys.—Fesilven (formerly Venboz- 
el) mines a large silica-rich Cretaceous 
quartzite in eastern Venezuela. Ore is 
trucked to Puerto Ordaz where the 60,000- 
ton-per-year plant produces silicon metal 
and ferrosilicon. Venbozel was jointly own- 
ed by FIV (50%), CVG (25%), and the 
French company, Nobel Bozel (25%), until 
differences in 1980 caused Bozel to with- 
draw. The company, renamed Fesilven, was 
reorganized, received additional subscribed 
capital, and ownership was then distributed 
among FIV, CVG, SIDOR, and Credit Lyon- 
naise through the conversion of Venbozel’s 
debt into preferred shares. In 1980, FIV 
increased its interest to 34.6% by subscrib- 
ing additional capital. 

Production was expected to reach capaci- 
ty in 1981, and after some plant modifica- 
tions, 1982 production is expected to reach 
64,000 tons. About 90% of production has 
usually been exported, Japan being the 
prime receiver followed by the United 
States. The remaining production is con- 
sumed by SIDOR in steel deoxydizing and in 
silicon steel production. 

Ferromanganese is produced by Hornos 
Electricos de Venezuela, S.A. (Hevensa), a 
mixed company composed of 50% Mexican, 
25% Venezuelan, and 25% Japanese capi- 
tal. Originally established as a ferrosilicon 
producer, operations changed to ferroman- 
ganese production using imported raw ma- 
terial. Production capacity was reported to 
be about 18,000 tons per year, with reports 
of actual production varying between 6,000 
and 12,000 tons per year. 

Venezuela has been reported as having 
about 2 million tons of ore reserves grading 
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20% to 40% manganese located in the 
Upata region of northern Bolivar State. 
Other deposits of manganese have been 
reported as associated with the metamor- 
phic iron belt also in northern Bolivar 
State. 

Gold.—The increased price of gold during 
1979 and 1980 has stimulated some addi- 
tional production. While 1980 production 
increased about 10% over that of 1979, the 
value increased by almost 100% to $9.56 
million in 1980. The Government expects a 
sharp increase in 1981 gold production of 
almost 80,000 ounces. 

In 1980, State-owned Cia. Minera de Ven- 
ezuela (Minerven) accounted for 26% of 
total gold production. The Sindicato de Pa- 
trones Mineros contributed 50% of produc- 
tion, independent miners 18%, and other 
concessionaires 6%. Minerven completed 
mining preparations in the El Callao region 
of Bolívar State. Proven reserves were 
established at 250,000 tons grading almost 
0.89 ounce gold per ton. The processing 
plant began operations at a capacity of 240 
tons per day. 

Iron Ore.—About 45% of iron ore produc- 
tion came from the Cerro Bolívar Mines, 
29% from Cerro El Pao, and 25% from 
Cerro Altamira. Production at Cerro San 
Isidro dropped to about 105,300 tons, and no 
production was reported after March 1980. 
Net profit to CVG Ferrominera del Orinoco, 
C.A., was about $40,000, drastically lower 
than last year's revised profit of $6.8 mil- 
lion. The low profit was attributed to losses 
incurred at the Cía. Minerales Ordaz bri- 
quette plant. Ore production for 1981 was 
expected to reach 18.8 million tons as a 
result of an investment of $7 million to 
expand and improve the mining installa- 
tions and over $10 million for equipment 
maintenance and to upgrade facilities. The 
20-kilometer railroad linking SIDOR's pel- 
letizing plant and Ferrominera was opened 
during the first half of 1980. 

In 1980, internal sales of iron ore amount- 
ed to 2.9 million tons, an increase of 314% 
over that of 1979. SIDOR accounted for 
88%, and Fior de Venezuela accounted for 
12% of internal sales. 

At the end of 1980, proven high-iron 
content ore reserves were estimated at 1.73 
billion tons, about 10% less than at the 
beginning of the year. The distribution of 
reserves is as follows in million tons: San 
Isidro 390, María Luisa 258, Los Barrancos 
232, Cerro Bolívar 218, La Estrella y Redon- 
do 165, Arimagua 136, Altamira 128, Las 
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Pailas 80, San Joaquin 65, El Pao 44, and 
Toribio 18. In addition, ferruginous quartz- 
ite reserves (29% to 50% Fe) in the Cin- 
turón Ferrifero de Imataca are estimated at 
10 billion tons. 

Iron and Steel.—After pilot testing in 
1979 and early 1980, the high-iron briquette 
direct-reduction plant of Cia. de Minerals 
Ordaz, C.A. (Minorca) resumed operations 
in mid-1980 and was expected to produce 
400,000 tons that year and 600,000 tons in 
1981. Minorca is 51% owned by Ferromin- 
era, with United States Steel Corp. holding 
the minority interest. Actual production at 
Minorca was 226,000 tons, of which about 
29% was exported, and the rest sold locally. 

SIDOR increased steel production to 1.78 
million tons in 1980, an increase of 39% 
over that of 1979. Interior sales were esti- 
mated at 1.64 million tons, valued at $762 
Million. Export sales were estimated at 
about 300,000 tons, valued at $72 million. 
These figures represent increases over that 
of 1979 of 43% and 46%, respectively. Ex- 
port sales of semimanufactured steel to- 
taled over 245,000 tons, while sponge iron 
exports were about 53,500 tons. 


NONMETALS 


In 1980, it was reported that more than $2 
billion has been planned for investment in 
various industrial mineral projects. The 
private cement, ceramic, glass, refractory, 
and paint industries are actively developing 
new mines to produce raw materials for 
their plants. Many of these industrial min- 
erals do not require special mining permits, 
mineral ownership being vested in the land- 
owner. 

Nonmetallic minerals occurring in Ven- 
ezuela include: Asbestos, barite, bentonite, 
chalk, diamonds, diatomite, dolomite, feld- 
spar, gneiss and granite, gypsum, ilmenite, 
kaolin, kyanite, limestone, magnesium, 
marble, mica, natural asphalt, ocher, peat, 
phosphate, quartz and quartzite, rare earth, 
salt, sand, silica, sulfur, talc, and white 
clays. Of these known mineral occurrences, 
17 are reported as presently mined, 4 are 
scheduled for mining in the near future, 
and 8 are under exploration and evaluation 
studies. 

The Government does not report the val- 
ue of industrial mineral production, and 
their worth is not taken into account when 
estimating the mineral sector's contribution 
to the economy. The reporting of production 
and classification of material is not always 
consistent and may not be inclusive. 
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Cement.—Producers were unable to pro- 
vide for domestic demand and as import 
contracts expired, renewal was hampered 
because the price of Venezuelan cement is 
fixed at an amount considerably lower than 
the world market price. This situation could 
result in a cement shortage during 1981 of 
up to 18 million bags. 

The new computerized cement plant of 
Cementos Caribe S.A. came onstream in 
Falcón State in late 1979 at a rating of 3,000 
tons per day of finished cement. Consolida- 
da de Cementos C.A. initiated construction 
of a 2,400-ton-per-day dry-process cement 
plant in San Sebastian. The $46 million 
plant is expected to become operatonal at 
the end of 1982. 

Diamonds.—The controlled production of 
diamonds declined over 10% in 1980, be- 
cause of lower production of bort-grade 
diamonds. Concessionaires were reported as 
producing less than 1% of the total national 
production; independent miners provided 
the remainder. Production in 1980 was val- 
ued for tax purposes at $35.2 million, a 
decrease of almost 21% from the 1979 value 
of $44.3 million. 

Magnesite.—The mining law presently 
classifies magnesite as a common mineral 
not subject to special regulation. Certain 
legal and ownership problems have ef- 
fectively blocked mining, and there has 
been no production. Reserves on Margarita 
Island are estimated at 14 million tons. 
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Coal.—The C. A. Minas de Carbén de 
Lobatera Mines in Tachira State supplied 
94% of total 1980 coal production. C. A. 
Minas de Carbón de Naricual produced 5% 
of total production. The Consejo Nacional 
de la Industria del Carbén, in consensus 
with the Ministry of Energy and Mines and 
the Oficina Central de Coordinación y Pla- 
nificación (CORDIPLAN) concluded that 
the rehabilitation of the Naricual Mines 
was not progressing satisfactorily, and the 
company was liquidated with the coal de- 
posits passing to Corp. de Desarrollo de 
la Region Nor-Oriental (CORPORIENTE) 
ownership. 

Carbones del Zulia, C.A. (CARBOZULIA), 
the State company established to exploit 
the Guasare coal deposits in the State of 
Zulia, continued its mine drilling program. 
Coal exploration activities were under way 
in the carboniferous zone of Tachira State. 
Topographic mapping was concluded in the 
area, and drilling was expected to begin in 
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early 1981. 

Petroleum and Natural Gas.—In 1980, 
PDVSA was the largest Third World firm 
and ranked in 15th place among the 100 
largest companies outside the United 
States. In 1980, PDVSA invested almost $2 
billion in exploration, production, refining, 
and complementary operations involved in 
marketing and administration. This was an 
amount lower than originally planned, but 
substantially more than the $1.5 billion 
spent in 1979. Over 15% of the 1980 invest- 
ment was allocated to exploration activities, 
almost 46% to production, and 26% to 
. refining operations. An investment increase 
to $2.9 billion was planned for the 1981 
spending program. About 44% of this 
amount will be allocated for exploration 
activities. 

The petroleum industry’s net earnings in 
1980 increased to $3.3 billion, a 13% in- 
crease over 1979 net earnings. The 
profit gain reflected increases in prices. 
During 1980, the average realized per barrel 
price of exported crude oil rose from $17.47 
to $25.85, while the average price for re- 
fined products increased from $19.50 to 
$27.30 per barrel. 

The 1980 yearend estimate of crude oil 
reserves increased to 19.6 billion barrels, a 
gain of 6% over that of 1979. Natural gas 
reserves at the end of 1980 increased slight- 
ly to an estimated 45.5 trillion cubic feet. 
Almost 95% of the reserves are classified as 
associated gas. 

More natural gas was utilized during 1980 
despite a production decrease from that of 
1979. Of total production, 47% was injected 
into formations, 16% was used by the petro- 
leum industry, 26% was marketed, 5% was 
transformed into products, and 6% was 
flared. 

Light-gravity crude oil—more than 22.9° 
A.P.I.—production decreased 12% from pro- 
duction of 1979, and in 1980 accounted for 
over 54% of total production. Medium- 
gravity oil—from 22.9° A.P.I. to 14° A.P.L— 
constituted 26% of production, and heavy 
oil—less than 14° A.P.I.—contributed al- 
most 20% to total production. Medium and 
heavy oil production decreased 3% and 
0.7%, respectively, from that of 1979. Lago- 
ven, S.A., was the largest crude oil producer 
(41%), followed by Maraven, S.A. (28%), 
Corpoven, S.A. (15%), and S.A. Meneven 
(16%). 

All four of these PDVSA subsidiary com- 
panies produced petroleum from the Mar- 
acaibo region, which accounted for 78% of 
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total national production. Corpoven, Lago- 
ven, and Meneven together produced 8% of 
total national production from the Maturin 
region; Corpoven and Meneven produced 
12% from the Barcelona region; and Corpo- 
ven alone accounted for the 2% contribu- 
tion to total national production from the 
Barinas region. 

In 1980, there were 43 producing fields in 
the Maracaibo Basin, and they contributed 
78% to total national production. The East- 
ern (Oriental) Basin, with 116 producing 
fields, accounted for 20% of production; the 
Apure Basin, with 8 fields, accounted for 
almost 2%; and the 3 active fields in the 
Falcón Basin contributed considerably less 
than 1%. At the end of 1980, there were 
13,491 active wells, of which 13,453 produc- 
ed crude oil and 38 produced natural gas. 
There were also 843 injection wells. 

The operating companies continued ex- 
ploration work, searching primarily for 
light- and medium-grade crude oil through 
extensions of exiting fields and in new areas 
where geophysical testing was favorable. 
Successful offshore drilling continued in the 
same general areas which showed promise 
in the 1979 drilling programs. A gas explor- 
ation program was begun in north-central 
Venezuela in the States of Guárico and 
Monagas. 

Exploration also continued in the Orinoco 
heavy oil belt to better determine the extent 
and potential reserves of this 19,000-square- 
mile area along the northern side of the 
Orinoco River. Development of the “Faja,” 
as this region is commonly called, has been 
divided among the four operating compa- 
nies. Lagoven has outlined an ambitious 
drilling and recovery program projected to 
cost $8 billion for its Cerro Negro project, or 
Desarrollo del Sur de Mongas y Anzoátegui 
(DSMA). At Cerro Negro, Lagoven is experi- 
menting with different methods of steam 
injection. Lagoven's plans include drilling 
1,000 wells, constructing 15 flow stations, 60 
steam boilers, and a plant to remove heavy 
carbons from the crude oil. A $3 billion 
infrastructure development includes a town 
and 1,000 kilometers of water and oil pipe- 
lines. Lagoven plans to include as many 
local companies as possible in the project, 
but its scope necessarily requires some for- 
eign consultants. Bids for a general execu- 
tive coordinator have been received, and a 
selection is expected early in 1981. 

The use of foreign contractors and the 
push to develop the Orinoco reserves at this 
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time has not received unanimous private 
and public approval. Pro-developmentalists 
deny the presence of foreign influence in 
Venezuelan petroleum affairs and empha- 
size the necessity for preparing now for 
projected national energy demands in the 
next century and for continued production 
for the export market. 

Meneven’s development of the Faja crude 
oil reserves is expected to be assisted by the 
company’s existing production facilities 
nearby in Anzoátegui State. Maraven is 
exploring and evaluating the '"Zuata" L 
area in the States of Guarico and An- 
zoátegui. The company planned to have 73 
wells completed by the end of 1981. Corpo- 
ven has been exploring the Machete area in 
Guarico State and planned to complete 123 
wells by the end of 1981. 

Venezuela is proceeding with its $2 bil- 
lion refinery upgrading projects designed to 
produce more gasoline to meet a growing 
internal demand and to accommodate a 
greater percentage of heavy crude oil in the 
refinery input. In 1980, refinery capacity 
did not change from the 1979 total of 
1,445,000 barrels per calendar day. 

Projected costs have increased on Lago- 
ven's Amuay refinery modification, now 
estimated at $770 million. Construction is 
on schedule for the mid-1982 startup which 
will add 50,000 barrels per day to Amuay's 
gasoline production capacity, 22,000 barrels 
per day to distillate output, and will lower 
high-sulfur fuel oil production by 77,000 
barrels per day. The refinery is expected to 
be able to handle a throughput of 44% 
extra-heavy crude oil. 

Corpoven's $360 million El Palito refinery 
upgrading project fell behind schedule, but 
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was expected to be completed in September 
1981. Gasoline production capacity at El 
Palito should reach 77,000 barrels per day, 
and residual output will drop to 29,000 
barrels per day with a viscosity over seven 
times higher than that now produced. The 
residual will be piped to a nearby electrical 
generating plant. 

By 1985, Meneven's Puerto La Cruz refin- 
ery is scheduled to replace its catalytic 
cracker with a 52,500-barrel-per-day Pull- 
man Kellogg fluid unit and two new vacu- 
um units. Heavy oil refining capacity will 
be increased by 25,000 barrels per day. The 
investment cost was estimated at $730 mil- 
lion. 

Maraven's Cardón refinery at Punto Fijo 
on the Paraguaná Peninsula, 16 miles south 
of the Amuay refinery, has also been slated 
for modification. The heavy crude input, 
now about 30,000 barrels per day, is to be 
converted into diesel and other products 
rather than the present production of recon- 
stituted crude oil. 

By 1984, Venezuela's refineries should 
have decreased the input of light- and 
medium-gravity crude oil while increasing 
heavy and extra-heavy grades. Output of 
gasoline, No. 2 fuel oil, and low-sulfur fuel 
oil should increase, while that of kerosine, 
jet fuel, and high-sulfur fuel oil are ex- 
pected to decrease. Projections of increased 
internal demand for gasoline are expected 
to require additional refinery modifications 
every 2 to 3 years after 1986. 


een scientist, Branch of Foreign Data. 
necessary, es have been converted from 
Venezuelan bolivars G to U.S. dollars at the rate of 
Ba4.30 = US$1.00. 


The Mineral Industry of 
Yugoslavia 


By Roman V. Sondermayer! 


Although Yugoslavia continued to be one 
of the prominent producers of nonferrous 
metals in Europe during 1980, lead and zinc 
output was not adequate to supply all do- 
mestic needs. It is uncertain whether signif- 
icant imports of lead and zinc concentrates, 
which started in 1970-75, will become per- 
manent, or whether they were a temporary 
measure. Efforts to increase mine output of 
ores during 1980 were not satisfactory. 

By world standards, the mineral industry 
of Yugoslavia was modest. The more promi- 
nent minerals with production in 1980 ex- 
pressed as percentage of world output were 
as follows: Antimony 2.3%, bauxite 3.5%, 


Branch 


Production 535 
Processing 
Crude oil: 


Iron and steel: 
Iron ore, production 
Steel, production 
Nonferrous metals: 
Production of ores _ — 
Metal, production 
Metal, processing 
Nonmetallics: 


Principal events related to the mineral 
industry during 1980 were as follows: Devel- 
opment of the copper mine at Veliki Krivelj 
in Srbija (Serbia); construction of an alumi- 
num plant at Bacevici, Bosna i Hercegovina 
(BiH); startup of a new furnace for produc- 


lead mine 3.4%, alumina 2.6%, lead smelter 
2.6%, magnesite 2.4%, bismuth 2.2%, zinc 
mine 1.7%, zinc smelter 1.4%, copper 
smelter 2.3%, copper refined 1.5%, copper 
mine 1.8%, and aluminum 1.2%. Produc- 
tion of other minerals was of domestic 
significance only. 

The mineral industry contributed 7.1% of 
the gross social product (GSP) and 6.1% of 
the total employment. The share of the 
mineral industry including processing in 
the GSP (tantamount to the Western equiv- 
alent of gross national product) for 1979 
(latest year available) and employment is 
shown in the following tabulation:? 


Million Employment, 
dinars thousand persons 
11,025 53.8 

1,021 3.2 
3,896 4.4 
8,434 9.8 

990 5.1 
13,774 52.7 
5,595 26.8 
3,688 15.2 
4,096 14.1 
2,167 12.4 
8,004 46.9 
4,635 22.9 
14,935 71.3 
82,260 338.6 


tion of silicon at Ruse, Slovenija (Slovenia); 
start of production from first magnesium 
metal-producing plant in Yugoslavia, locat- 
ed in Serbia; continuing development of a 
nickel mine and plant in Rzanovo, Make- 
donija (Macedonia); construction of ammo- 
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nia plants in Pancevo, Serbia, and Kutina, 


Hrvatska (Croatia); and startup of a gasfield 


PRODUCTION 


The mineral industry was State-owned; 
however, investment of foreign capital in 
Yugoslavia’s mineral industry was allowed. 
The size of enterprises ranges from large, 


integrated operations, mostly in production 
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at Molve in Croatia. 


Table 1.—Yugoslavia: Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity? 


METALS 


Aluminum: 
Bauxite __ thousand tons 


Alumina. ae 


Antimony: 
Mine output, metal content 
Metal (regulus). - - - -- ------------—-- 
Bismuth, smelter output ~- : 
Cadmium, smelter output _—-------------- 
Chromium: 
Chromite ore (domestic production) |... 
Chromite concentrate (produced largely from 
imported ore) 
pper: 
Mine and concentrator output: 
Ore, gross weight thousand tons 
Concentrate: 
Gross weight |... „ 
content... ncc 


Total sait ⁰ 
Gold metal, refined |... troy ounces. _ 
Iron and steel: 
Iron ore: 
Gross weighgnt thousand tons. . 
Fe content do. ... 
Iron concentrate do- 
Metal: 


Ferromanganese .. 
Ferrosilicon --------------—- 
Silicon metall 
Ferrosilicomanganees 
Ferrosilicochr one 
OLClF ⁰˙’.wiAA ³⁰ m e ees 


See footnotes at end of table. 


1976 


2,033 
455,276 


182,650 
15,029 


197,679 


17,377 


471.000 
120,130 


*99,000 
*65,139 


164.139 


121.587 


136,470 
157,088 


1977 


2,044 
499,341 
176,468 

20,989 
197,457 
2,248 
1,024 
14 

189 
1,546 


51,831 


17,533 


457,000 
116,218 


97,397 
68,426 


165,823 
92,977 
50,539 


143,516 
164,226 


5,207 
1,719 


189.491 


1978 
2,565 
496,479 
175,950 
19,758 


195,708 


1,907 
§2,771 


17,098 


508,000 
123,319 


107,507 
87,666 


195,173 
108,906 
46,922 


150,828 
142,556 


4,564 
1,621 
1,713 
2,081 


218,529 


1979 


3.012 
836,428 


167,681 
21,841 


289 
168 
90,500 


16,446 


478,000 
111,421 


108,732 
71,250 


179,982 
99,224 
38,280 

137,504 

138.987 


4.617 
1.619 
1.636 


2,360 


249,787 


of metals, to small mines, mostly in produc- 
tion of nonmetals. Table 1 shows latest 
trends in the mineral production of Yugo- 
slavia. 


1980* 


1,000,000 


* 
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Table 1.—Yugoslavia: Production of mineral commodities: —Continued 
(Metric tons unless other wise specified) 
Commodity? 1976 1977 1978 1979P 1980° 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Crude steel: 
From oxygen converters 
thousand tons 269 724 1.048 1.071 31,149 
From Siemens-Martin furnaces 
do- 1,651 1,587 1,494 1,476 31,459 
From electric furnaces _ _ _ _ — do. .... 831 873 909 990 31,026 
rr ĩð do_ ___ 2,751 3,184 3,451 3,537 33,634 
3 Semimanufactures do- 2,440 3,329 4,142 4,140 34,244 
ad: 
Mine and concentrator output: 
Ore, gross weight (lead-zinc ore) do... 3,806 4,162 4,078 4,115 4,300 
Concentrate: | 
Gross weiggnt 157,331 169,504 163,501 168,971 168,000 
Pb content 122,466 129,977 129,889 129,776 129,000 
Metal: 
Smelter: 
T a LARE ee Lt 98,500 111,700 100,300 92,000 91,000 
Secondaryř__--------------- 41,833 33,341 40,069 41,603 42,000 
TOUR] i .. 7140, 333 145,041 140, 369 133,603 133,000 
Refined: 
Primar/ꝛꝛꝛ 93,520 111,690 100,300 92,040 84,750 
Secondary ___._.____.._-_-- 17,700 18,200 16,400 19,000 17,000 
er 8 111.220 129,890 116,700 111.040 3101,750 
Manganese ore 
Gross weight 19,000 24,750 27,400 30,150 30,000 
Mn content ____________________-_- 6,550 8,702 9,771 10,552 10,000 
Mercur 76-pound flasks. — 12,503 3,133 8 MN E S 
Platinum-group metals: 
Palladium troy ounces. . NA 4,951 5,562 5,241 5,150 
Finn 8 do— NA 739 418 675 640 
Selenium metal, refined kilograms - 45,080 50,360 52,840 46,257 46,000 
Silver, refined, including secondary 
: thousand troy ounces. . 4,631 4,619 5,125 5,214 34,790 
Zinc: 
Concentrator output: 
ross weiggnntt 171,830 183,938 173,817 167,907 150,000 
Zn content᷑t 106,641 112,383 103,794 101,699 100,000 
Smelter, including secondary _________-_- 95,469 98,845 95,232 98, 384,537 
NONMETALS 
Asbestos (fiber- ----------------—— 12,830 9,036 10,304 9,959 10,000 
))))!!! ⁵ uL uade nant 56,122 52,245 42, 46,073 45,000 
Cement, hydraulic - thousand tons 7, 620 8,006 8,698 8,081 39,315 
as 
ire clay: 
CNC a ep Sn ei cruce 331,885 305,171 354,635 390,759 400,000 
Calcined ___________.- 2 LL Le 18,532 81,949 110,863 105,680 106,000 
Kaolin 24 uoo ͤ y ⁰ eiue E NA 110,817 180,017 177,958 180,000 
Feldspar, crude... 2-2 -.- 25,386 ,146 48,013 56,160 ,000 
ypsum: 
a ß 422, 260 482,552 502,904 567,746 570,000 
Calcinéd oL 888 82,410 96,540 99,722 119,041 120,000 
Lime: 
quicklime lo gues ae Boone an thousand tons 1,167 1,261 1,297 1,526 1,600 
ydrated ~- ---------------- 0s dcs 160 786 758 875 900 
Totali 8 do- 1.927 2,047 2,055 2,401 2,500 
Magnesite: 

“hr ee 391,000 845,000 333,000 293,000 $262,000 
Sintered___—-—-----------------——— 189,884 164,180 151,782 145,723 140,000 
Caustic calcined _— - - - --------------- 4,844 ,163 8,166 9,939 10,000 

Mica, all grades 68 139 338 300 
Nitrogen: N content of ammonia 
thousand tons. . 387 417 416 418 416 
Pumice and related volcanic materials: Volcanic 
full 5o ceo ͤ Ku ee es eu ce NA 355,061 241,811 170,594 170,000 
Quartz, quartzite, glass sand: 
quare and quartzite thousand tons. _ NA 483 221 239 240 
sand- ð A nuno do- NA 1,448 1,717 1,923 1,900 
Total 0 eoe ee eae do- 1.607 1.931 1,944 2,162 2,140 


See footnotes at end of table. 
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Table 1.—Yugoslavia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1976 1977 1978 1979P 1980* 
NONMETALS —Continued 
Salt: 
WEG oa nh 8 12,881 20,576 20,966 20,500 NA 
From brines- - ------------------—- 185,000 188,000 192,000 192,000 NA 
)) ³»W¹A2A 8 91.230 85,210 85,231 137,441 NA 
Total: io ne mR eee 289,111 293,786 298,197 349,941 377,000 
Sand and gravel (except glass sand) 
thousand cubic meters. .. 14,505 16,163 20,692 26,845 327,029 
Sodium compounds: Sodium carbonate . do- 137,232 156,826 166,350 164,382 165,000 
Stone (except quartz and quartzite): 
Dimension: 
Crude 
Ornamental . .......- do- 50 55 58 69 NA 
Of CUR 88 do... 1 6 10 5 NA 
Partly worked facing 
thousand square meters_ _ 779 934 1.074 1.274 NA 
Cobblestones, curbstones, other 
thousand cubic meters 32 15 17 10 NA 
Dolomite |... thousand tons NA 382 557 673 NA 
Limes tone 0 —— NA 3,149 3,778 4,125 NA 
Shale- -e 8 do_ ___ NA 6,743 7,603 8,053 NA 
Crushed and broken, n.e.s. 
thousand cubic meters. . 4,034 15, 503 6,785 8,703 NA 
Milled marble and other do... 4,364 5,529 6,234 8,813 NA 
Sulfur and pyrite: 
Pyrite, gross weight |... _ _ _ thousand tons_ . 440 394 406 452 450 
Sulfur: 
S content of pyrite do... 185 166 171 190 189 
Byproduct: 
Of metallurgy® --------- do... 200 200 200 200 200 
Of petroleum do... 5 5 5 5 5 
Total —— ou rere do... 390 371 376 395 394 
MINERAL FUELS AND RELATED MATERIALS 
Carbon blae k 21,794 23,884 25,823 23,261 23,000 
Coal: 
Bituminouns thousand tons 1587 1510 471 434 3388 
6I!᷑ v A 89 9,110 8.960 8.854 9,351 39,665 
Fell ⁵ ⁵ 8E do—— 127,148 129,611 30,359 32, 329 336,949 
Total onc ci do... 36,845 739,081 39,684 42,114 347,002 
Coke: 
Metallurgical. ______________ _ do— 1.686 1.662 1.778 2,161 NA 
Breeze ____________________ do... 100 103 143 175 NA 
Foundry... 2 nce do... NA 133 150 151 NA 
Total ———— do... NA 1,898 2,071 2,481 32,628 
as: 
Manufactured (excluding petroleum refinery 
gas): 
From coke plants _ _ million cubic feet. NA 9,401 14,117 18,890 NA 
From lignite gasification plants do- 3,269 3,467 4,025 3,749 NA 
From other gas generators do... NA 915 721 401 NA 
Natural, gross production do... 61,094 66,902 68,334 65,579 64,272 
Natural gas plant liquids: 
Natural gasoline and pentane 
thousand 42-gallon barrels. . 120 100 98 149 NA 
Propane and butane_ .. _ do_ _ __ 607 567 590 531 NA 
De Sa pe ee cea ee eee do— 727 667 688 680 NA 
Petroleum: 
Crude: 
As reported ________ thousand tons 3,880 3,951 4,076 4,143 34.229 
Converted thousand 42-gallon barrels. _ 28,139 29,265 30,190 30,687 31,324 
Refinery products: 
asoline —— ee OS aA do____ 16,346 18,964 20,230 22,177 321,318 
Jet Melo eee do... 12,518 T2 682 2,431 2,695 NA 
Keros ine do— 78 76 81 254 NA 
Distillate fuel oil: 
EITE 9 22.149 25,737 25,894 29,214 324,790 
Other P do- 1.257 TE A um PON 
Residual fuel oil ————— s PENES 31,968 38,748 40,153 43,217 344 289 
Lubricants- - - - ----------- do- et 71,307 71,719 2,713 2,898 NA 


See foot notes at end of table. 
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Table 1.—Yugoslavia: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity? 1976 
MINERAL FUELS AND RELATED MATERIALS 
ntinued 
Petroleum —Continued 
Refinery products:? —Continued 
Other: 
Liquefied petroleum gas 
thousand 42-gallon barrels. _ 2,660 
White spirit do... 248 
r A do- 75 
Asphalt and bitumen do... 2,369 
Petroleum coke ________ _ do- 306 
Total orc s ome do- 181,281 
Estimated. Preliminary. Revised. NA Not available. 


Table includes data available through June 16, 1981. 


1977 


94,870 
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1978 1979P 1980* 
2,813 2,898 NA 
276 250 NA 
104 125 NA 
3,842 4,491 NA 
362 300 NA 
99,565 108,525 NA 


?In addition to the commodities listed, germanium, bentonite, common clay, and diatomite are also produced, and 


tellurium may 
estimates of output levels. 

3Reported figure. 

* Apparently included with ferrosilicon. 


5Calculated as the difference between reported total and reported primary figure. 


be recovered as a copper refinery byproduct, but available information is inadequate to make reliable 


®Calculated as the difference between reported total and reported secondary figure. 


"For ore production, see under Lead.“ 


5Excludes refinery gas, which was as follows, in million cubic feet: 1976— 12,639; 1977—15,351; 1978—14,086; 1979— 
15,050; and 1980—NA; also excludes other materials produced by and used in the refineries as fuel. 


TRADE 


During 1980, Yugoslavia remained a net details of mineral trade of Yugoslavia. 


importer of minerals. Tables 2 and 3 show 


Table 2.— Yugoslavia: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 
Aluminum: 
Bauxite and concentrate 676,163 
Alumiiü EE E eec 79,028 
Oxide and hydrox ide 23,090 
Metal including alloys: 
S sce uU. tee e 3,121 
Unwrought _______~____________ 58,130 
Semimanufactures______ ..____._-— 55,055 
Antimony, reguluss ____ 1,485 
Cadmium metal including alloys, all forms _ _ _ _ _ 176 
Chromium: 
Chromite mmn en 5,854 
Oxide and hydroxide .. . .. 10 
Copper: 
pper sulfat 11,699 
Metal including alloys: 
Ser)! eee eee 3,682 
Unwroughnt 16,070 
Semimanufactures_______________ 26,711 
Iron and steel: 
Ore and concentrate 16,290 
Roasted pyr itte 33, 833 


See footnotes at end of table. 


1979 


524,928 
395,378 
68,374 
352 
46,180 
50,302 
133 
10,475 
125 
21,843 


1,948 


8,356 
29,814 


2 
48,302 


United 
States 


Destinations, 1979 
Other (principal) 


U.S.S.R. 248,722; Czechoslovakia 
142,189; Romania 92,260. 

U.S.S.R. 289,256; Poland 84,577; 
Czechoslovakia 19,707. 

West Germany 35,831; Poland 32,420. 


d 301; West Germany 46; Austria 
East Germany 27,620; Czechoslovakia 
Czechoslovakia 16,032; East Germany 
U.S.S.R. 730; Bulgaria 200. 

wa Germany 38; United Kingdom 
All to Czechoslovakia. 

All to Italy. 


Turkey 15,384; Greece 3,572; China, 
mainland 2,205. 


West Germany 3,013; Switzerland 
2,464; Italy 2,159. 

East Germany 1,431; Italy 1,308. 

U.S.S.R. 8,298; Czechoslovakia 4,277; 
West Germany 3,751. 


Mainly to Sweden. 
Hungary 43,107; Austria 5,195. 
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Table 2.—Yugoslavia: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Iron and steel —Continued 


Pig iron, ferroalloys, similar materials 


Steel, primary form 
mimanufactures: 
Bars, rods, angles, shapes, sections 


Universals, plates, sheets -------- 


Hoop and strip- - - ----------—- 
Rails and accessories - - - - -- - - -- 


Lead: 
Ore and concentrate 


Oxide 
Metal including alloys: 
Unwrougkgnt 
Semimanufacture s 
Manganese ore and concentrate 
Nickel: 
Ore and concentrate kilograms- 
Metal including alloys: 
Waste and scrap --------------—- 


Unwrought -----------------—- 
Semimanufactures. - ------------- 

Platinum metal including alloys, all forms 
troy ounces. _ 


Siina a dida a a a E a Sie 


Silver metal including alloys, all forms 
thousand troy ounces. _ 


Tin metal including alloys, all form 
Titanium oxides ____________________- 


Zinc: 
Ore and concentrate_________________ 
Oxide ` 2222222222- 
Metal including alloys: 
Unwrought -----------------—- 


Semimanufactures_______________ 


Other: 
Ash and residue of nonferrous metals 
Oxides, hydroxides, and peroxides of metals 
/ es cn, Mie 


NONMETALS 


Abrasives, natural, n.e.s.: 
Grinding and polishing wheels and stones 


Artificial corundum - - ----------—--— 


Cement 


Chalk 
Clays and clay products (including all refractory 
brick): 
Crude: 
Bentonf fe E 


Fire clay --------------------- 
RK seacara oes ⁵⁵ 8 


See footnotes at end of table. 


1978 1979 
79,288 45,611 
179,381 212,109 
16,551 22,494 
87,130 133, 128 
28,565 36,691 
3.430 65, 403 
27,875 32,049 
520 1.970 
183,506 102, 247 
4,8638 4, 401 
39,893 13,496 
1.408 725 
41,923 36, 990 
1.601 2,377 
eve: 922 
1,000 1,080 
289 210 
E 137 

19 27 
66,745 64,205 
27,825 26,496 
2,182 3,009 
65 115 
13,453 12,132 
2,211 6,600 
11,277 1.669 
45,241 31,578 
9,253 9, 070 
28,991 23,762 
87 92 
2,773 2.832 
15,809 15,908 
1.902 1,983 
16,495 13,965 
326,079 359,920 
15 2 

136 297 
9,975 18,918 
9,812 5,618 


United 
States 


68,080 


13,552 


Destinations, 1979 


Other (principal) 


Italy 39,176; West Germany 2,845; 
Switzerland 2,789. 

Romania 36,888; Italy 36,254; West 
Germany 18, 579. 

Hungary 13, 416; Poland 7,914. 


U.S.S.R. 40,188; Romania 26,741; 
West Germany 11,535. 

West Germany 13, 249; Turkey 7,809; 
Poland 5,497. 

Poland 2,832; Bul aria 1,246. 

Romania 22,515; Poland 9,161. 

Madagascar 942: U.S.S.R. 433. 

China, mainland 19,869; East Ger- 
many 16,815 

Poland 1, 532; Austria 1,075; West 
Germany 698. 


Bul Tex Wh 6,823; West Germany 5,441; 
1,229. 
East Germany 616; Iraq 109. 


U.S.S.R. 20,380; Czechoslovakia 9,902. 
Italy 1,012; France 662. 
All to Albania. 


E La 58; West Germany 57; 


Austro 72 West Germany 65. 
Austria 21; Bulgaria 5. 


Netherlands 32,343; West Germany 


25,560. 
U.S.S.R. 11,894; Italy 2,930; West Ger- 
many 2,927. 


West Germany 503; Czechoslovakia 
310; Italy 180. 

West Germany 101; Switzerland 13. 

East Germany 11,592; Italy 100; 
France 15. 


Bulgaria 5,266; Austria 1,334. 
Romania 1, 050; Hungary 490; West 
Germany 122. 


Czechoslovakia 15,223; U.S.S.R. 
12,484; Hungary 2, 305. 

Czechoslovakia 5, 921; West Germany 
1,322; U.S.S.R. 1 ,022. 


Bulgaria 18,869; Italy 3,900. 
Mainly to Sweden. 


i aid 1,385; Poland 310; Bulgaria 


Romania 5,652; Italy 3,146; 
Czechoslovakia 2,134. 

Albania 1,657; West Germany 200; 
Bulgaria 105. 

Hungary 7,607; U.S.S.R. 6,358. 

178 40 4,890; Tunisia 74,780; Yemen 


Mainly to West Germany. 


l 200; Tunisia 50; Sudan 


Italy 17,795; Greece 1,066. 
Greece 5, 452; Italy 157. 
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Table 2.— Yugoslavia: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 
oe Other (principal) 
NONMETALS —Continued 
Clays and clay products (including all refractory 
brick) —Continued 
Products: 
Refractory (including nonclay brick ) 61,923 77,120 rue Romania 25,688; Albania 15,925; 
West Germany 10,559. 
Nonrefractory _________________ 1,153 7,698 26 Austria 2,272; United Arab Emirates 
1,511; U.S.S.R. 1,336. 
Feldépür enm mee ze 7,904 9,695 25 Hungary 7,680; Czechoslovakia 1,151; 
Greece 864. 
Fertilizer materials, manufactured: 
Nitrogenous _____________________ 72,819 46, 630 ie Turkey 28,317; Ecuador 10,056; West 
Germany 8, 250. 
Pohle 160,263 98, 787 ER 119799 78, 378; Czechoslovakia 
Potassiee 25. kilograms_ _ E 885 -- All to U.S. S. R. 
Other fer neldding mixed --------------- 184,090 319,243 TM Hungary 104,708; Turkey 97,312; 
Nigeria 36, 000. 
pupeum and plasters -—--------------—- 288 357 8 Hungary 308; Poland 22; Kuwait 10. 
III! ͥ00ͥͥG.ꝙͥß ee ee c ol ie 27,534 59,319 PEN Hungary 33, 311; Kuwait 25,115. 
Magnes itte 31,348 28, 325 bets Poland 17,089: Italy 3,783; West Ger- 
many 3,589. 
Pyrite (gross weight: 93,421 75, 828 "-— Romania 75,825. 
Salt and brine 222222222 54 3,078 (1) Hungary 3,073. 
Sodium and potassium compounds, nes |... 1,274 4,451 i T 500 France 746; India 600; 
yria 500. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked |... 49,745 50.151 m Italy 26,206; Czechoslovakia 15,120. 
Worked MEDI 6,252 4,254 MS West Germany 1,669; Austria 1,653. 
Dolomite, chiefly refractory grade 1 crm 
Gravel and crushed rock |... _ 57,238 5,195 m pers e a United Kingdom 545; 
taly 423. 
Limestone (except dimension) - - -- -----—- 10 3 e All to West Germany. 
Quartz and quartzite |... 9,767 13,056 "e 3 
5 ent excluding metal bearing 2, 376 3,294 Size Greece 1,984; Albania 957; Libya 205. 
u 
Elemental, all form 13,826 6,543 ee eoru ao ; Turkey 1,768; Roma- 
nia 
Sn 8? 1,192 162 __ Czechoslovakia 159. 
Talc, steatite, soapstone, pyrophyllite ________ NA 590 = All to Albania. 
Other: 
Crude: 
„ encre arid Eus 2,149 194 — Pakistan 150; West Germany 44. 
Unspecified ___________________ 257 1,126 oe Greece 1,015; Austria 93. 
Slag, dross, and similar waste, not metal- 
, Beet See Bl 1,615 1,506 ee Austria 1,448; Italy 30; Lebanon 23. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black -~ - -- ------------------- 55 87 -- West Germany 86; Poland 1. 
Coal and briquets: 
Anthracite and bituminous coal_ . 940 are 
Lignite and lignite briquets ___________ _ 434,929 375,118 "E Austria 212,113; Czechoslovakia 
3 102,139; Italy 39,714. 
Coke and semicoke |... 148,596 307,538 "- Hungary 169,391; Romania 71,742; 
Austria 34,114. 
Hydrogen, helium, rare gases 633 459 S re un 428; Egypt 12; Czechoslovak- 
ia 9. 
Peat including peat briquets and litter |... 25 1,820 928 Italy 1,692; France 127. 
Petroleum: 
Crude thousand 42-gallon barrels- (1) ER 
Refinery products: 
Gasoline do. .. 3,539 4,337 (1) Switzerland 2,493; Netherlands 1,404. 
Kerosine and jet fuel... do- 1405 448 8 Italy 158; aaa Kingdom 112; 
rance 3 
Distillate fuel oi] ----------- do |... 12,383 584 1 Italy 281: Switzerland 141. 
Residual fuel oil do ... r309 269 (1) Liberia 102; Greece 30. 
Lubricants- -——---------—- do... T340 349 E Austria 278; Czechoslovakia 48. 
Other: 
Liquefied petroleum gas do r175 ver 
White spirit: dos... 33 6 are All to Austria. 
Mineral jelly and wa do____ T44 46 3 West Germany 18; Italy 18. 
Petroleum coke, pitch coke, bituminous 
mixtures do— 40 43 ET West Germany 27; Poland 8; Italy 6. 
TT do— 7,268 6. 082 
Mineral tar and other coal-, petroleum-, or gas- 
derived crude chemicals ks 20,293 36,727 2,304 Italy 08 Austria 3,580; West Ger- 
many 654. 


r Revised. NA Not available. 
1Less than 1/2 unit. 
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Table 3.— Yugoslavia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Bauxite and concentrate 


Oxide and hydroxide 
Metal including alloys: 
Unwrought -—---------------—- 
Semimanufactures______________ _ 


Antimony: 
Ore and concentrate 


Metal including alloys, all forms . _ 
Arsenic: 
Trioxide, pentoxide, acids 


Metal including alloys, all form 


Beryllium metal including alloys, all forms 
kilograms_ _ 
Bismuth metal including alloys, all forms 
Chromium: 
Chromite ses fg ns Be Due 


Oxide and hydroxide 
Cobalt oxide and hydroxide 


Columbium and tantalum including alloys, all 
COPS Ll apc te Ss ote Lace kilograms_ _ 


ged? sl 
re and concentrate 
Copper sulfat 


Metal including alloys: 
SSC nuu E kilograms. . 
Unwrought ___________________ 
Semimanufactures. - -------------— 


Iron and steel: 
Ore and concentrate thousand tons 
Metal: 


Steel, primary forms: 
Blooms, billets, slabs, sheets, bars 


Coils for recoiling ____________ _ 


Semimanufactures: 
Bars, rods, angles, shapes, sections 


Universals, plates, sheets |... 


Hoop and str _ 
Rails and accessories 


Tubes, pipes, fittings __________ _ 
Castings and forgings, rough ___ ___ 


Lead: 
Ore and concentrate 
f ae Rr acs foetu EN eg 
Metal including alloys: 
Serum tux too ͤ ˙. 8 
Unwrought ___________________ 
Semimanufacture s 
Magnesium metal including alloys, all forms 


See footnotes at end of table. 


1978 


145 


18 
219,069 
619 

32 

859 


23,994 
1.553 


50 
140,061 
8,469 
547 
402,594 


26,408 
71,612 


2,626 
815 
6,584 
581,773 
435,191 


278,601 
441,289 


90,270 
7,482 


30,145 
88,054 
2,198 


1979 


63,883 
1,367 
41,219 
8,510 


3,261 


66 


297,919 
378 

22 
1,456 


7,739 
1.304 


50 
36,095 
5,414 
1.060 
264, 800 


86,879 
99,494 


1 „689 
902 
7,083 
464,937 
493,838 


204,194 
466,031 
104,811 


36,288 
113,532 
3,438 


1,978 
3,365 


1,124 
9,539 

97 
1,087 


United 
States 


Sources, 1979 


Other (principal) 


Guinea 27,563; Greece 22,719; Austra- 
lia 9, 226. 
West Germany 1,274. 


U.S.S.R. 30,996; West Germany 2,039. 
West Germany 2,012; U.S.S.R. 1,652; 
France 1,589. 


China, mainland 2,015; Turkey 850; 
Morocco 396. 


West Germany 24; Belgium- 
Luxembourg 20; Netherlands 18. 

U.S.S.R. 75; Austria 27; West Ger- 
many 26. 


Denmark 500; West Germany 132. 
Mainly from West Germany. 


Albania dad U.S.S.R. 84,072; Tur- 


Key 5,000. | 

U.S.S.R. 300; West Germany 49. 

Belgium-Luxembourg 7; West Ger- 
many 5; Netherlands 2. 


West Germany 1,219; Austria 68; 
Hungary 65. 


Mexico 7,352; Peru 387. 
U.S.S.R. 1,298; Switzerland 3; West 


Germany 3. 


All from West Germ 

Zambia 18,596; Peru 16 701. 

West German 1,588; Poland 1,262; 
U.S.S.R. 1,193 


India 365; Peru 355; U.S.S.R. 305. 


U.S.S.R. 238,257; Bulgaria 21,878; Po- 
land 2,261. 

Poland 78, 740; Romania 8,096. 

Spain 30,056; U.S.S.R. 27,647; East 
Germany 16,783. 

Sweden 1 5025 France 77; West Ger- 
many 51. 


West Germany 623; France 279. 
West Germany 3, 428; France 2,045. 


Romania 167,692; Poland 97, 579; 
Czechoslovakia 96,730. 

Czechoslovakia 134, 601; U.S.S.R. 
87,130; Bulgaria 60, 016. 


Czechoslovakia 30,380; West Ger- 
many 28,089; Hun ngary 24,982 
Czechoslovakia 90,360; West Ger- 
70,398; Austria 62,090. 
West C rmany 39,809; Poland 27 226. 
1 . 31,180; Austria 


West Germany 8,901; Austria 5,364. 

West Germany 19 ,626; France 18, 813. 

Czechoslovakia 1 ,390; West Germany 
874; France 480. 


All from Greece. 
Bulgaria 1,397; Austria 1,054; West 
Germany 401. 


Bulgaria 6,779; West Germany 1,364. 
Mainly to West rmany. 
Norway 484; U.S.S.R. 433. 
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Table 3.— Yugoslavia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 ; 
á End Other (principal) 
METALS —Continued 
Manganese: 
Ore and concentrate_________________ 96,346 115,041 nse Gabon 46,275; Botswana 40,864; 
U.S.S.R. 26,998. 
Oxide na ] 0. ee ML Er ELE. 794 909 _. France 471; Belgium-Luxembourg 
156; Ireland 130. 
Mercur) 76-pound flasks_ _ 230 301 -- China, mainland 300. 
Molybdenum metal including alloys, all forms 18 16 Ln Austria 12; United Kingdom 3. 
Nickel metal including alloys: 
SCIAD-: ue ⁵———T i e 10 2 Tm Mainly from Austria. 
Matte, speiss, similar materials 108 241 ve Mainly from Netherlands. 
Unwroughggntl 71,486 1,507 T U.S.S.R. 1,422; Italy 33; Canada 20. 
Semimanufacture s 71,006 657 4 West Germany 266; U. S. S. R. 111. 
Platinum-group metals including alloys, all forms: 
Platinum troy ounces__ 71,375 92, 080 NA 1855 63,530; West Germany 
Other c erudi do____ 9,484 1,447 8 West Germany 1,029; France 257; 
United Kingdom 161. 
Silicon, elemen tall kilograms_ _ 1,766 2,464 118 tay 1,350; West Germany 804; 
nited Kingdom 100. 
Silver metal including alloys, all forms 
thousand troy ounces. . 1,475 869 (1) iri 292; West Germany 257; Italy 
Tin: 
õö·§;O:r % ³QA Dee e 13 8 ies All from West Germany. 
Metal including alloys: 
Unwrought ___________________ 1,833 1,304 yt China, mainland 1,156; Malaysia 110. 
Semimanufacture s 36 53 (1) iu Germany 47; United Kingdom 
Titanium: 
Ore and concentrate! 45,980 23,742 —— Australia 23,727; West Germany 15. 
Oxide. a ꝛ˙Ü A.. et 2,578 1,420 om West Germany 1,019; France 24"; 
Belgium-Luxembourg 111. 
Tungsten metal including alloys, all form 23 25 (1) China, mainland 8; Austria 5; 
Netherlands 3. 
Zinc: 
Ore and concentrate 33,465 55,760 NON Peru 26,057; North Korea 17,956; 
Mexico 4,966. 
Ovde e uet 221 269 m West Germany 268. 
Metal including alloys: 
Unwrought |... L2 222- 4,194 4,119 (1) Zambia 4,749. 
515 Semimanufactures s 74 162 NS Italy 109; Netherlands 25; France 16. 
er: 
Ores and concentrates of vanadium, tantalum, 
enn! x 88é 2,117 1.596 es West Germany 763; Australia 760. 
Ash and residue containing nonferrous metals 1,614 1,071 ead Switzerland 941; Italy 51; France 48. 
Oxides, hydroxides, peroxides of metals, n.e.s_ _ 1,222 1,135 4 Ten IET meny 699; Austria 130; 
Metals including alloys, all forms: 
Alkali, alkaline-earth, rare-earth metals. 230 202 3 France 119; Italy 30; Austria 25. 
Pyrophoric alloy 33 4 — China, mainland 2; West Germany 1. 
Base metals including alloys, all forms, 
PVVö§/§ö;ÜOC ĩð 88 615 744 142 Ja 155; West Germany 143; 
nited Kingdom 112. 
NONMETALS 
Abrasives, natural, n. e. s.: 
Pumice, emery, natural corundum, ete _ 505 191 (1) Denmark 92; Italy 58; West Germany 
Grinding and polishing wheels and stones 793 706 17 Austria 305; Italy 108; West Germany 
Asbestos- . 47,797 47,475 (1) U.S.S.R. 25,599; Canada 10,504; 
Botswana 9,418. 
Barite and witheriteek 1,206 1,204 RE 240 Germany 914; Czechoslovakia 
Boron materials: 
Crude natural borates 28,736 28,289 20,629 ir cd 7,350; Italy 250; Netherlands 
Oxides and acids r373 723 te U.S.S.R. 619; France 44; Austria 28. 
Fi: 12 10 en Israel 3; Japan 3; Netherlands 3. 
Cement: 
Portland... thousand tons 552 1, 040 m Dant 370; Hungary 266; Romania 
(0,1, MC 89,400 67,560 nals Bulgaria 63,288; West Germany 
Chalk 1 he oen iL Boh 2,383 2,890 VS France 2,268; Austria 413; Switzer- 
land 97. 


See footnotes at end of table. 
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Table 3.—Yugoslavia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 i 
d nue Other (principal) 
NONMETALS —Continued 
Clays pee clay products including all refractory 
rick: 
Crude: 
Bentonite ------------------—-- 16 19 _. Austria 17; United Kingdom 1. 
CCC 35,010 38,771 827 Czechoslovakia 35, 949; Austria 670; 
United Kingdom m 641. 
Fuller's earth, dinas, chamotte 5,442 2,294 56 ge sepan rr ha 1,610; Poland 410; 
rance 
R ³˙¹ La 73,464 75,804 2,896 Czechoslovakia 29,237; West Ger- 
many 12,685; U.S.S.R. 10,742. 
Other at Se er eee T8661 16,946 21 Czechoslovakia 11 ,076; Poland 5,308. 
Products: 
Refractory (including nonclay bricks) .. 40,928 37,119 8, 346 West Germany 11,493; France 4,717. 
Nonrefractor // 487 23, 233 (1) Czechoslovakia 11 057; Italy 5, 755. 
Cryolite and chiolitee „ 120 913 — Denmark 890; Sweden 22. 
Diamond: 
Gem, not set or tru ng carats__ 100,000 120, 000 SE Bulgaria 50,000; Belgium- 
Luxembourg 40, 
Industrial do- 35,000 105,000 95,000 United SK 9 Ben 10 000. 
Powderrrnrr‚n -- kilograms- 26 21 4 U.S.S.R. 9; lgium Luxembourg 6; 
United Kingdom 2 
Diatomite and other infusorial eart gn 152 285 48 U.S.S.R. ae ustria 69; West Ger- 
many 32. 
e el ee ee 1,001 1,150 -— All from France. 
Fertilizer materials: 
Crude: 
Nitrogenous__________________ _ 109 2 c Do. 
Phosphati c 902,610 896, 443 as Togo 449,195 Morocco 225,396; Jor- 
85,622. 
Other including mixed ------------ Sa 23 — All from Netherlands. 
Manufactured: 
Nit rogenouu: —- --------------—--—- 210,581 208,242 8 Hungary 66,465; U. S. S. R. 52,461; 
Czechoslovakia 38,101. 
Phosphatic_ - - ----------------- 47,089 48,804 _. Tunisia 35,738; Mexico 12, 500. 
e s uuu ie Be ee 443,173 394 ,996 m -— Germany 239,419; USSR. 
Other including mixe 97,361 65,163 19,988 Romania 43,686; Poland 739. 
Ammonia ------------------—-——-— 65,908 95, 946 1 N 61. Lit; Romania 29,455; 
FlüOrBpar 2.25 oo eee eee Eumene 16,552 5,121 _. China, mainland 2,438; France 998; 
East Germ y 900. 
Graphite, naturasasLsLs 1,812 1,824 40 Czechoslovakia 678, Austria 526; East 
Germany 200. 
Gypsum and plaster |... 9 8 -— West Germany 5; Italy 3. 
| et Se d 8 71 E Japan 49; France 17. 
Manege 127,670 43, 882 __ Greece 32,438; Turkey 6,000; Norway 
Mica: 
Crude including splittings and waste 716 1,177 (3) India a Norway 241; West Ger- 
many 135. 
Worked including agglomerated splittings _ _ _ 144 129 (à Czechoslovakia 45; Austria 34; 
Belgium-Luxembourg 25. 
Pigments, mineral, iron oxides, processed 4,506 2,880 17 Hungary 909; West Germany 722; 
pain 534. 
Precious and semiprecious stones, except diamond: 
Natural! ilograms. _ 61 128 a us Germany 83; China, mainland 
Manufactured _______________ do____ 483 701 Ds Au 302; Switzerland 234; France 
Pyrite, gross weight ___________________ 19,126 124,227 pes U.S.S.R. 72,516; Cyprus 51,711. 
Salt and brine ______________________ 149,216 194,103 ant Romania Y d Tunisia. 26,654; 
Spain 13,6 
Sodium and potassium compounds, n.e.s.: 
Caustic soda _------------------—- 206,639 264,904 t. France 77,450; Italy 60,362; West Ger- 
many 30, 30. 
Caustic potash and sodic and potassic peroxides 120 203 (1) Czechoslovakia 191; West Germany 6; 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous 1325 2,871 -- Greece 2,820; Italy 51. 
Sf ue 8 374 463 T4 France 400; Austria 43; West Ger- 
many 20. 
Othep- o one ee Rer 71,371 1,123 ae Italy 1,070; Sweden 46; West Ger- 
many 7. 
Worked, not specified _____________ 197 327 eas Italy 322. 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF YUGOSLAVIA 


1123 


Table 3.— Yugoslavia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
m ind Hed Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Dolomite, chiefly refractory grade 947 1,563 = Austria 999; United Kingdom 370. 
Gravel and crushed rock |... 168,902 153,751 Xa Hungary 152, 168; West Germany 750 
Limestone except dimension -- - - - -— 63,391 64,812 e Hungary 59, 7 53; Italy 5,059. 
Quartz and quartzite 718,324 13,470 111 West Germany T 102; Greece 5,608. 
Sand excluding metal- bearing 98, 159 109,905 144 Italy 41,575; West Germany 27,040; 
East Germany 20,861. 
Sulfur: 
Elemental, all forms 160,934 67,720 SS Poland 65,901; Italy 1,175. 
Sulfur diox ide 300 400 -— Mainly from Italy. 
Sulfuric acid 84,857 88, 225 (! Hungary 72,428; Adana 5,758; Ro- 
mania 5, 322, 
Talc, steatite, soapstone, pyrophyllite 5,127 4,611 _. West Germany 1,480; Italy 664; 
France 650. 
Other nonmetals, n.e.s.: 
( ˙¹·»à ee ORT ee 14,127 16,606 297 Hungary 13,825; Austria 977; Swit- 
zerland 817. 
Slag, dross, and similar waste, not metal- 
FI les QS 389,622 454,273 _. Italy 334,793; Romania 119,199. 
Oxides and hydroxides of magnesium, stron- 
tium, barium- - - - —- -------------—-—- 1,622 79 mo France 46; West Germany 28. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural_ - —----------- 6,610 2,188 149 Albania 1,000; Romania 996. 
Carbon black and gas carbon ------------- 16,971 20,680 86 Italy 13,808; West Germany 3,355. 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 1,674 3, 536 845 U. » x VM 15 Czechoslovakia 674; 
olan 
Briquets of anthracite and bituminous coal 1278 
Oo se i Li ys 
Lignite and lignite briquets 161,418 51,550 _. U.S.S.R. 46,639; East Germany 4,911. 
Coke and semicocklale 96,804 19, 242 oe Italy 10, 050; United Kingdom 8, 514: 
est Germany 678. 
Hydrogen, helium, rare gases kilograms- 143,557 12,677 24 110 vr ta 4, 386 Austria 3,068; 
Peat including peat briquets and litter-- 16,518 13,514 2 U.S.S. R 6, 284; Hungary 4,746; Po- 
land 2, 398. 
Petroleum: 
Crude thousand 42-gallon barrels. 76,973 87,675 _. Iraq 43,392; U.S.S.R. 33,554. 
Refinery products: 
Gasoline do— 469 188 (7) oe 114; Hungary 48; 
y 26. 
Kerosine and jet fuel do. ..- 463 248 ee U.S.S.R. 178; Czechoslovakia 46. 
Distillate fuel oil |... do— 1.788 805 2 U.S.S.R. 792. 
Residual fuel oil „ do 6,398 6, 702 Ton Moe 3,877; Bulgaria 774; Italy 
Lubricants 3 do... 916 653 3 Italy 181; Hungary 108; Romania 91. 
er: 
Liquefied Toum gas do 2,498 8,139 -— U.S.S.R. 7,148. 
Mineral jelly and wa 99 36 25 (1) East Germany 8; West Germany 8. 
Bitumen and other residues, n.e.s 
do— 18 15 3 West Germany 8; Hunga 
Petroleum and pitch coke .... do- 447 289 119 Albania 48; Bulgaria 41; 150.8. S. R. 21. 
rr Se DC sme 0. 13,033 17,064 
Mineral tar and other coal-, petroleum-, or gas- 
derived crude chemicals 143,405 47,566 60 Italy 17,399; U.S.S.R. 10,432; Hun- 
gary 7,984 
TRevised. NA Not available. 
1Less than 1/2 unit. 
COMMODITY REVIEW 


METALS 


Aluminum.—Expansion of the Titograd 
Aluminum Plant in Titograd, Montenegro, 
continued during 1980, and completion was 
foreseen in the first quarter of 1981. When 
completed, the plant should have an annual 


capacity of 100,000 tons of aluminum and 
280,000 tons of alumina, approximately dou- 
ble its present capacity. Construction con- 
tinued of the 92,000-ton-per-year aluminum 
plant at Bacevici near Mostar, BiH. Plans 
call for completion in early 1981. 
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Copper.—Development of the Veliki 
Krivelj copper deposit continued during the 
year. A recently published report indicated 
reserves at Veliki Krivelj to be about 702 
million tons of ore, with an average copper 
content of 0.41%. The category of the re- 
serves was not indicated. During 1980, most 
of the initial overburden was removed, and 
zones of mineralization were uncovered for 
a future planned production of 8 million 
tons of ore per year. Construction also 
started on a crushing and flotation plant to 
produce annually about 110,000 tons of 
copper concentrates, containing 25,000 tons 
of recoverable copper, which will be smelted 
at Bor, Serbia. Recovery of 60,000 tons of 
magnetite, with an average content of 62% 
iron; 250,000 tons of pyrite; and 200 tons of 
molybdenum was also planned, in addition 
to unspecified quantities of gold, silver, 
platinum, palladium, selenium, and rhe- 
nium. Regular ore production at Krivelj 
was scheduled for the latter part of 1981. 

At Bor, a new shaft, 540 meters deep, was 
completed. The new haulage system at Bor 
was designed to move 4.5 million tons of 
materials per year. 

At Bucim in Macedonia, the first year of 
regular production of copper ore and con- 
centrates was below expectation because 
the grade of ore was far lower than ex- 
pected. A decision was thus made to switch 
production to a new and richer ore body. 

Chromite.—Hopes were expressed that 
reserves of chromite at Vitina Padina on 
Sara Mountain in Macedonia, reported at 3 
million tons, would ultimately make unnec- 
essary continued imports for the Jegunovci 
ferroalloy plant. However, no further de- 
tails as to grade of ore or prospective 
startup date for mining were available. 

Iron and Steel.—The iron and steel in- 
dustry had an uneventful year. Develop- 
ment of a 2-million-ton-per-year iron ore 
mine at Omarska, BiH, continued. The 
mines at Vares and Ljubija operated by 
Rudarsko Metalurski-Kombinat-Zenica 
(RMK-Zenica) remained the largest produc- 
ing iron ore mines in the country. Recovery 
of magnetite at the Majdanpek copper flota- 
tion plant was small, but new facilities for 
recovery of magnetite at the new copper 
flotation plant at Krivelj, when completed, 
should add another 60,000 tons per year of 
high-grade 62% iron magnetite concen- 
trates and make byproduct magnetite a 
better domestic source of iron. Some of the 
domestic iron ores produced in Yugoslavia 
run as low as 27% iron. 
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Yugoslavia remained a net importer of 
iron ore in 1979, the latest year for which 
complete trade data were available, but the 
domestic production supplied almost 81% of 
the country’s demand. 

Ferroalloys.—The ferroalloy industry of 
Yugoslavia exported about two-thirds of its 
output during 1980. The following produc- 
ers were in operation at the beginning of 
1980: Elektrobosna at Jajce, BiH; Tvornica 
Elektroda i Ferolegura, Sibenik, Croatia; 
Tvornica Dalmacija, Dugi Rat, near Split, 
Croatia; Tovarna Dusika Ruse, near Mari- 
bor, Slovenia; and Kombinat Jegunovci. 

At Tovarna Dusika Ruse, a new 20- 
megawatt ferrosilicon furnace started pro- 
duction in the fall, making a total of six 
furnaces in operation at Tovarna Dusika 
Ruse. 

At Kosovska Kamenica, Kosovo, Serbia, a 
decision was made to build a plant for a 
yearly production of 33,000 tons of ferrosili- 
con and 25,000 tons of silicon metal. The 
new plant will be supplied with high-grade 
quartzite from a new mine located in the 
vicinity of Kosovska Kamenica. 

Steel. —Modernization of the steel plant, 
Zeljezara Boris Kidric in Niksic, Montene- 
gro, continued. It is the fifth year since the 
beginning of reconstruction. When com- 
pleted, the plant should have a capacity of 
315,000 tons of steel per year. 

Two of the four blast furnaces in RMK- 
Zenica were shut down for repairs during 
1980. One blast furnace came back on- 
stream at yearend. 

The management of the steel plant at 
Sisak, Croatia, the largest producer of seam- 
less pipes in the country, was planning to 
build new facilities to produce 200,000 tons 
of seamless pipes. 

At the country's largest producer of weld- 
ed pipes, II Oktomvri in Kumanovo, a plant 
was under construction for annual produc- 
tion of 170,000 tons of pipes, profiles, and 
shapes. When expansion is completed, total 
capacity of II Oktomvri should be 300,000 
tons of fabricated steel products. 

Plans were announced for expansion of 
the capacity of the steel plant at Skopje, 
Macedonia, to 950,000 tons of steel, up from 
the present 500,000-ton level. 

Lead and Zinc.—During 1980, the lead 
and zinc sector of the minerals industry 
faced problems of lagging mine output re- 
sulting from mining low-grade ores, with 
low recovery of metals. Yugoslavia import- 
ed about 50,000 tons of zinc concentrates 
and smaller quantities of lead concentrates 
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during 1979, the latest year for which trade 
figures were available, indicating that the 
country may be becoming less than self- 
sufficient. During 1980, however, efforts 
were made to increase domestic mine pro- 
duction. The Trepca Mine in Kosovo, Ser- 
bia, and the mines in Blagodat, Kisnica, and 
Novo Brdo, Rudnik, Srebrenica, were also 
planning higher output, but faced difficul- 
ties in securing adequate financing. Devel- 
opment of the recently discovered Veovaca 
Mine near Vares in BiH continued. Tailings 
of some mines were also assayed, and their 
metal content indicated some possibility of 
economic recovery of lead and zinc. In the 
past, significant quantities of metals were 
lost because of low recovery during benefi- 
ciation. 

The Belgian company, Mechim, and 
RMHK Trepca signed a contract for mod- 
ernization and expansion of Trepca's 
electrolytic zinc plant at Kosovska Mitro- 
vica, Kosovo, Serbia. The contract, worth 
more than 1.5 billion Belgian francs (about 
US$500 million), provides for use of “Super 
Jumbo” electrolysis bays developed by 
Vieille-Montagne. Mechim was to provide 
design of the process and supply of equip- 
ment, as well as technical assistance. 
Norzinc, a Norwegian company, was to 
provide technology for the processing of 
residues. The Société Générale de Banque 
provided financing. The so-called Super 
Jumbo technology uses cathodes of 2.6- 
square meters immersed surface area, with 
a high-power density, thus saving about 
55% of the area used, and reducing the 
weight of cathodes by 8%. 

Magnesium.—Production began at the 
first Yugoslavian magnesium plant, Bela 
Stena, near Baljevac na Ibru, Serbia. Annu- 
al capacity was reported at 5,000 tons of 
99.8% magnesium. 

The plant uses the Magnetherm process 
of the Société Francaise d' Electrometal- 
lurgie, which also gave technical assistance 
in bringing the plant into production. 

Nickel.—Construction of Feni's nickel 
mine and a 16,000-ton-per-year contained 
nickel ferronickel plant at Rzanovo near 
Kavadarci, Macedonia, continued. At Glogo- 
vac in Kosovo and Methohija, Serbia, re- 
spectively, another nickel mine and a 
12,000-ton-per-year contained nickel plant 
were under construction. The Rzanovo facil- 
ity was slated for production in 1980, but 
financial problems caused a delay until 
1981. The Glogovac facility was planned to 
come onstream in 1983 or 1984. 

Other Metals.—As shown in table 1, Yu- 
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goslavia produced a number of byproducts 
of copper and lead-zinc production. Bismuth 
was a byproduct of lead and zinc output at 
Trepca, Serbia, and at Titov Veles, Mace- 
donia; cadmium was produced at Trepca's 
plant at Kosovska Mitrovica and at Zorka's 
plant at Sabac. The Bor complex recovered 
gold, germanium, platinum, palladium, se- 
lenium, and silver as byproducts of its 
copper production. Trepca's smelter at Zve- . 
can was the main source of silver, a bypro- 
duct of lead processing. 


NONMETALS 


Ammonia.—Two new ammonia plants 
were under construction in Yugoslavia 
during 1980. One plant at Pancevo was 
planned for an annual output of 280,000 
tons by 1982. A 369,000-ton-per-year plant, 
to be.completed by 1981, was also under 
construction at Kutina, Croatia, as part of 
the Industrija Nafte's (INA) petrochemical 
project. Both plants will use natural gas 
feedstock. 

Asbestos.—Humboldt Wedag AG of the 
Federal Republic of Germany was awarded 
a contract for supplying equipment for an 
asbestos ore preparation plant at Stragari, 
Serbia. No further details were made pub- 
lic. A mine owned by Bosna Asbest, located 
near Bosanski Petrovac in BiH, was the 
largest producer of asbestos in the country. 
Yugoslavia remained a net importer of 
asbestos, and more than four-fifths of its 
demand was met through imports. 

Barite.—On Bobija Mountain, near the 
town of Ljubovija in Serbia, several years of 
exploration confirmed existence of impor- 
tant deposits of barite. If investment capital 
can be found, a 150,000-ton-per-year mine 
was planned. Completion of the mine and 
plant would require 3 years from the date of 
the beginning of construction. 

Cement.—At the cement plant located in 
Kosjeric, Serbia, experiments were con- 
ducted to use fly ash from the Kolubara 
powerplants in the production of cement. 
About 100 tons of cement was produced 
during 1980, and regular production was 
planned for the spring of 1981. 

At Bela Palanka, Serbia, an 800,000-ton- 
per-year cement plant, to be in operation by 


1983, was planned. At yearend, about 75% 


of the capital for construction was assured. 
In Podrutama, near Zagreb, Croatia, a 2- 
million-ton-per-year cement plant was 
planned in two stages of construction, each 
with 1 million tons of capacity. Startup was 
also scheduled for 1983. 

Quartz.—The Opalit enterprise started 
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development of a quartz mine and benefi- 
ciation plant at Lokavica, near Casinovo in 
the general area of Stip, Macedonia, to be 
completed in 1981. Mine production was 
planned at 250,000 tons per year of quartz 
sand, which would yield about 45,000 tons of 
high-quality beneficated quartz. 

Salt.—At Majevica Mountain, in BiH, a 
new salt deposit was discovered at a depth 
of around 800 meters; thickness varies from 
22 to 190 meters. Four drill holes, all 
positive, were located near the village Teti 
on the southern slopes of Majevica Moun- 
tain. If additional drilling indicates a 
mineable deposit, development may start in 
1985. 


MINERALS FUELS 


High prices for imported crude oil and 
natural gas continued to heavily tax Yu- 
goslavia’s balance of payments during 1980. 
Exploration was thus intensified for domes- 
tic coal, petroleum, natural gas, and urani- 
um; plans were prepared to build new 
hydropower installations; and as many as 
16 thermoelectric facilities were considered 
for completion by 1985. Development of oil 
shale deposits and expanded lignite benefi- 
ciation facilities were studied. Yugoslavia, 
meanwhile, remained dependent on import- 
ed high-rank coals, crude oil, and natural 
gas to meet its energy demand. Low-rank 
coals, mostly lignites, were the principal 
energy source produced in the country dur- 
ing 1980. 

Coal.—It was planned to increase coal 
production to 82 million tons in 1985, about 
37 million tons more than in 1980. Explora- 
tion and investment were stepped up, but 
labor shortages and financing difficulties 
prevented reaching planned objectives. 

In Slovenia, the most productive mine in 
the Zasava Coal Basin (Zasavski Revir), 
near Hrastnik, Ojstre, was out of production 
for 3 months because of a cave-in and 
flooding. The mine was expected to reach its 
preflood production of 900 tons of coal per 
day some time in 1981 when new mining 
equipment purchased in France would be 
operational. In BiH, the State with the 
largest production of brown coal in Yugo- 
slavia, new brown coal reserves were discov- 
ered at Moscanica, near Zenica. Apparent- 
ly, the new coal deposit is an extension of 
the nearby Kakanj Coal Basin. Proven coal 
reserves in the new field amounted to 60 
million tons, with a calorific value of 6,000 
kilocalories per kilogram. In 1984, prepara- 
tion for starting up a 500,000-ton-per-year 
mine at Moscanica will begin, if capital is 
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available. In the Mostar Coal Basin, BiH, 
near Mostar, Lisana-Bijelo Polje, a 120- 
million-ton brown coal deposit was deline- 
ated, and work started on opening of a new 
mine, which will appreciably extend the life 
of the Mostar Mine. 

About 70 million tons of brown coal are 
found in the area between the localities of 
Maglaj and Zepce in BiH. A mine was to be 
established there, to supply the Natronka 
paper bag factory at Maglaj now using 
residual oil. Work continued on exploration 
and preparation for production at the Juzna 
Sinklinala deposit, located near Tuzla, BiH. 
The new 3-million-ton-per-year opencast 
mine was planned to start production in 
1986. 

In Serbia, the largest coal producing 
State in Yugoslavia, the most important 
development was the confirmation of re- 
serves of about 90 million tons of lignite 
near Kovin, in Banat, Serbia. Reports also 
indicated possible reserves in the region of 
up to 200 million tons of lignite. Important 
deposits of solid fuels had not been known 
in Banat, but a mine and thermal power- 
plant near Kovin were being considered. In 
addition, a lignite deposit was discovered on 
Fruska Gora Mountain, between Beocin 
and Suseka near Novi Sad, Serbia. Proven 
reserves were reported at 100 million tons 
of lignite, with calorific values between 
1,600 and 2,000 kilocalories per kilogram. 

In the Kolubara Basin, after earlier start- 
up of the mines at Tamnava, a new open- 
cast mine, Tamnava West, went onstream 
in August 1980. Plans called for an output 
of 18 to 20 million tons of lignite from the 
two Tamnava mines by 1985. Most of the 
production was to be used by powerplants 


‘situated, or to be built, near Obrenovac, 


Serbia. 

At the Kostolac lignite basin, near Kosto- 
lac in Serbia, the 2.5-million-ton-per-year 
Cirkovac opencast mine started trial pro- 
duction at yearend. During the year, work 
on the Drmno coal deposit nearby contin- 
ued, and a new opencast mine with an 
annual capacity of 6 million tons should be 
in production there by 1986, with an addi- 
tional 3 million tons planned for 1990. Plans 
also called for the opening of a new mine at 
Poljani near Pozarevac and the reopening 
of an old mine at Melnica near Petrovac. 


In Macedonia, which recently became a 
coal producer, exploration in the Pelagon- 
ian coal basin lead to the discovery of three 
lignite deposits. The largest, with proven 
reserves of 200 million tons, is near Suvodol, 


THE MINERAL INDUSTRY OF YUGOSLAVIA 


about 20 kilometers northeast of Bitola. A 
mine at Suvodol and two thermal power- 
plants nearby were under construction in 
1980. 

Natural Gas and Petroleum.—In 1980, 
imports equal to about 70% of crude oil 
demand and to about 20% of natural gas 
demand were necessary. In an effort to 
assure a supply of crude oil from abroad, 
Yugoslavia’s petroleum-producing enter- 
prises explored for oil in Africa, Italy, and 
Bangladesh, and a contract for exploration 
in Indonesia was concluded during 1980. 

The Pannonian Basin, located in the 
northern part of the country, remained the 
principal area of activity in exploration and 
production of liquid and gaseous hydrocar- 
bons. In Croatia, new discoveries of gas 


were announced at Stari Gradec, near Pito- 


maca. In addition, the oilfield at Stekovica, 
Croatia, was expanded. The large gasfield at 
Molve near Durdevac, Croatia, started pro- 
duction officially at yearend. Initial produc- 
tion was planned to reach 300,000 million 
cubic meters of natural gas per year. It took 
Naftaplin-INA, the operating company, 7 
years and 2.3 billion dinars to develop and 
equip this field. A smaller gasfield also went 
onstream at Obradovci, Croatia, with a 
possible output of about 9 million cubic 
meters of natural gas per year. 

Exploration offshore in the Adriatic Sea 
continued. Reports indicated an offshore 
gas discovery in a well in the northern 
Adriatic, in the general area of Pula, Cro- 
atia, drilled by Naftaplin's offshore rig 
Panon. No other details were made public. 
In the southern Adriatic between Boka 
Kotorska and Ulcinj, Montenegro, seismic 
work was in progress all summer. Although 
two offshore wells were dry, the partners of 
the venture, Butes Gas, Chevron, and Yugo- 
petrol, hoped that results of seismics would 
justify drilling a third well in the southern 
Adriatic. According to unconfirmed reports, 
Naftaplin will request bids for joint ven- 
tures with foreign oil companies in offshore 
Adriatic waters sometime early in 1981. 

In Serbia, a new oilfield near Banatsko 
Karadjordjevo started production during 
the summer; production plans called for a 
yearly output of 60,000 tons of crude oil. 

Construction continued on a 2.5-million- 
ton-per-year petroleum refinery near 
Skopje in Macedonia. Reportedly, first pro- 
duction was to start in 1981. In Modric, a 
new refinery for production of 60,000 tons 
per year of lubricating oil, and 20,000 tons 
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of paraffin was brought onstream during 
the summer by Energoinvest of Sarajevo. 

The pipeline in eastern Yugoslavia, con- 
necting Horgos at the Hungarian border 
with Novi Sad, Beocin, Pancevo, and 
Zvornik, went onstream during the year, 
supplying domestic and Hungarian natural 
gas. 

The pipeline connecting the oil terminal 
at Omisalj on the Adriatic Sea with domes- 
tic inland refineries and with Hungary was 
filled with crude oil, and the oil reached the 
more distant refineries in Lendava and 
Pancevo during 1980. About 300,000 tons of 
the crude oil were pumped to Hungary. 

Uranium.—Construction of the first Yu- 
goslav nuclear powerplant at Krsko Slove- 
nia (615 megawatts electrical) continued 
during 1980. In the fall, the Krsko plant 
passed successfully a “hot functional test.” 
Plans called for core loading in March 1981 


and 10095 power to be reached in Septem- 


ber 1981. 

The development of a uranium mine and 
construction of a yellow cake plant conti- 
nued at Zirovski Vrh, Slovenia. Production 
should start in 1981. Development of the 
mine commenced in the early 1960's, but 
was hampered by environmental concerns. 
Flour Mining and Metal Inc. (Flour) per- 
formed the technical design of the project. 
During the latter part of 1980, Flour was 
purchasing process and instrumentation 
equipment. When completed by early 1981, 
the mill will process 210,000 tons of urani- 
um ore and produce 600,000 pounds (272 
tons) of uranium oxide per year. The plant 
was located in an area with a high popula- 
tion density, with permeable geology and 
heavy rain and snowfall. Reportedly, water 
runoff and subterranean water from the 
plant and tailings could contaminate the 
water supply for the surrounding area and 
for the nearby large city of Ljubljana. The 
treatment plant is designed to contain all 
liquors within the facility, hoping to elimi- 
nate liquid effluent which could contami- 
nate the environment. The Jozef Stefan 
Institute (IJS) of Ljubljana developed the 
completely closed-circuit operation. 

The basic process used in the mill at 
Zirovski Vrh is leaching with sulfuric acid. 
A novelty included is a patented process 
developed by the IJS ensuring almost total 
elimination of magnesium without use of 
the expensive high alkalinities normally 
used for cation removal.? 

In Serbia, near Kalna, indications of new 
uranium mineralization were discovered 
near localities at Radicevac, Papratni, 
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and near Adinska Reka in eastern Serbia. A ! Physical scientist, Branch of Foreign Data. 
uranium mine and plant were formerly 2Where necessary, values have been converted from 


operated at Kalna by political prisoners, but acer ya C 
both are now closed. Engineering and Mining Journal. V. 182, No. 3, March 


1981, pp. 35, 39. 


The Mineral Industry of Zaire 


By Miller W. Ellis: 


In 1980, Zaire’s mineral industry provid- 
ed 85% of the country’s foreign exchange 
and maintained its position as the world’s 
leading producer of industrial diamonds 
and cobalt, and the world’s sixth largest 
producer of copper. Despite high transport 
costs, shortages of skilled labor and fuel, 
and a diminishing price for copper, produc- 
tion of most of Zaire’s mineral commodities 
increased as the industry resumed normal 
operations after the armed invasion of the 
Shaba Region in 1978, and after the higher 
metal prices of 1979. 

The Government of Zaire (GOZ) declared 
a 30% devaluation of the national currency, 
the Zaire (Z), on February 22, 1980, follow- 
ing the 25% devaluation of August 1979. 
The measure was designed to comply with 
conditions set down by the International 
Monetary Fund (IMF) to which the central 
government had appealed for economic as- 
sistance. The result was a reduction of the 
worth of the Z to about 34 cents, U.S. 
currency, or Z2.94 — US$1.00, by yearend. A 
rescheduling agreement with Zaire's inter- 
national bank creditors was signed in April 
1980, and the International Bank for Re- 
search and Development (IBRD) consulta- 
tive group met in late May. Zaire's debt- 
servicing payments for 1980 were estimated 
at $470 million, compared with only $120 
million in 1979. By the end of September, 
the GOZ had met the IMF standby condi- 
tions and had maintained the rigorous bud- 
get deficit and credit ceilings as agreed. It 
had also adhered to the 1980 repayment 
terms and the rescheduled public and pri- 
vate debt reimbursement of $300 million 
(three times the total of debt repayment for 
1979). There was also a signal improvement 
in the GOZ attitude towards general devel- 
opment programs, particularly those with 
respect to health and agriculture. 


In mid-January 1980, President Mobutu 
Sese Seko requested resignations from 13 of 
his 22 cabinet ministers and reassigned 
some of the others. Prime Minister Nguza 
Karl-I-Bond retained his post, but a former 
opposition leader, Kamitatu Massambwa, 
became Minister of Environment and Tour- 
ism. General Babia Nzongbi Malobia, for- 
merly chief of the armed forces, became 
Minister of Social Affairs. Magazba Mbuka 
was appointed Commissioner for Mines, but 
was replaced by Lwamba Katansi on Au- 
gust 27, 1980. 

More than one-half (53%) of the 1979 
export traffic was carried on the river barge 


-and rail Voie National and shipped from 


Matadi. Of the 39% of traffic shipped 
through South African ports, 8% took the 
barge route across Lake Tanganyika, and 
the Tanzanian railway to Dar es Salaam. 
During early 1980, virtually all cobalt was 
shipped by air, 51% of the copper was railed 
to South African ports, 46% was shipped to 
Matadi by the Voie National, and 3% was 
shipped through Tanzania to Dar es Sa- 
laam. Less than 10% of the tin shipments 
also went through Tanzania to Dar es Sa- 
laam, and more than 90% went by the Voie 
National to Matadi. 

Studies of the Banana-Boma-Matadi sec- 
tion of the Zaire River Bay continued as did 
examination of proposals for improvement 
of river barge and rail transport within the 
country. Electrification of the Matadi- 
Kinshasa railroad was scheduled for 1981. 
Operation of the 615-millimeter-gauge May- 
umbe railroad from Boma, 140 kilometers 
north to Tshela near the bauxite deposits, 
was halted. Alternative routes for a rail 
link between Matadi or Kinshasa and the 
copperbelt terminal at Ilebo were restudied, 
and a schedule for the repair of internal 
road transport routes was initiated. 
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The target date for completion of the 
Inga-Shaba DC power transmission lines 
and the two massive inverter stations was 
reestimated as mid-1982 by the U.S. Con- 
structeurs Inga Shaba (CIS) officials at their 
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Kolwezi terminal base. Potential demand 
was lower than had been anticipated in 
1976, mostly because of uncertainty over 
reduced requirements from the installed 
560-megawatt capacity. 


PRODUCTION AND TRADE 


All of Zaire’s cadmium, cobalt, zinc, most 
of its copper, and a substantial share of its 
gold and silver were produced by the giant 
Government-owned firm La Générale des 
Carrieres et des Mines du Zaire (Géca- 
mines) from their three operating centers at 
Kolwezi, Likasi, and Lubumbashi in the 
Shaba Region of southeastern Zaire. The 
remainder of Zaire’s copper was produced 
by the Société de Développement Industriel 
et Miniére du Zaire (Sodimiza), owned 80% 
by a Japanese consortium and 20% by the 
GOZ. Sodimiza operated two mines and the 
Musoshi concentrator near the Zambian 
border southeast of Lubumbashi. Its copper 
concentrates were railed to a South African 
port for shipment to Japan for smelting. 

A preliminary estimate of Zaire’s bal- 
ance-of-payment status for 1980 indicat- 
ed that the dollar value of imports had 
increased to $2,509.5 million, and exports 
totaled $2,209.5 million. The principal ex- 
ports were copper at $898.1 million, cobalt 
at $529.0 million, diamonds at $256.3 mil- 
lion, petroleum at $60 million, silver at 
$55.5 million, tin at $42.8 million, gold at 
$32.6 million, and zinc at $13.0 million, with 
mineral exports totaling $1,897.3 million. 
The principal agricultural export was coffee 
valued at $208.8 million. 

The Sino-Zairian cooperation agreement 
was reaffirmed in February when the Zair- 
ian marketing agency, Société Zaircise de 
Commercialisation des Minerais (Sozacom), 
arranged for a delegation from the China 
National Metals & Minerals Import & Ex- 
port Corp. to purchase 20,000 tons of copper 


and 250 tons of cobalt from Gécamines in 
1980. A joint statement by the Zairian and 
Zambian authorities in February 1980 as- 
sured their customers of a regular and 
stable supply of cobalt for the remainder of 
the year at a price of $25 per pound. On 
July 7, 1980, Sozacom announced the aban- 
donment of the 70% sales allocation of 
cobalt in force since May 1, 1978. 

In mid-September, Sozacom’s director led 
a delegation to the United States to discuss 
arrangements for long-term direct sales of 
cobalt with end users, and bulk sales with 
the General Services Administration cobalt 
stockpile authorities. There was little de- 
mand for cobalt at the producer price of $25 
per pound, and the spot price for cobalt 
subsequently dropped to $23 and finally to 
$18 per pound. The U.S. Department of 
Commerce arranged for a mining trade 
mission which visited Lubumbashi in the 
latter part of October 1980. 

The 1979 surge in cobalt and copper 
prices raised Gécamines’ revenues to $1.5 
billion for the year, of which 45%, or $677 
million, would have been available to 
Gécamines as foreign exchange. Actually, 
about $135 million reportedly remained in 
the hands of Kinshasa officials, and $542 
million was available to Gécamines. In 
March 1980, the GOZ announced that it 
would retain Gécamines’ foreign funds and 
disburse specific amounts to meet specific 
needs when requested. 

Details of Zaire’s mineral products are 
shown in table 1. Apparent exports and 
apparent imports of mineral commodities 
are listed in table 2 and table 3, respective- 


ly. 
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Table 1.—Zaire: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979P 1980° 
METALS 
Cadmium, smelter- ------------------- 266 246 186 212 2168 
Cobalt: 
Mine output, metal content 11,000 10,200 13,300 15,000 15,500 
Refined ~- --------------------—- 10,696 10,215 13,125 14,100 214,700 
Columbium-tantalum concentrate 79 83 18 82 392 
pper: 
Mine output, metal content 444,432 481,550 423,800 899,584 2459,892 
Blister and leach cathodees 413,000 443,000 390,700 $70,100 2425,745 
Refined ---- e hou t ee 66,018 98,708 102,797 108,214 2144,181 
Gold une ⅛¾²8 d ie troy ounces. _ 91,093 80,418 76,077 69,992 239,963 
Iron and steel: Crude steel? |. 30,000 30,000 NA NA NA 
Manganese ore and concentrate 182,184 41,019 ac ae 316,586 
Monazite concentrate, gross weight |... 240 97 77 90 251 
=i FV thousand troy ounces- 2,472 2,130 4,891 8,892 32,133 
n: 
Mine output, metal content 3,776 5,073 4,390 8,879 3,000 
Smelter, primary ~-.-.--~----~------ 418 165 496 458 458 
Tungen, mine output, metal content 237 170 148 112 272 
inc: 
Mine output, metal content |... 67,800 73,000 13,100 68,000 67,000 
Metal, primary, electrolyti 61,677 51,049 43,500 43,508 243,800 
NONMETALS 
Cement, hydraulic... thousand tons. *655 489 412 450 400 
Diamond ies ene EEEd 
Gemê__---—-------—- thousand carats_ _ T498 r533 1640 1294 845 
Industrial do- 111,323 110,681 710,603 18,440 9,890 
J%Cö%ͤ%ͤ% ]]. uei. Ll do— 11,821 711,214 11.243 8,734 210,235 
Lime TTC *110,000 101,155 *100,000 *100,000 100,000 
Sulfur: 
Byproduct of metali, S content of sulfuric 
acid produced ~- ----------------- 37,200 30,700 €30,000 30,000 30,000 
Sulfuric acid, gross weight NA 151,423 NA NA NA 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous thousand tons 100 128 107 100 2138 
Petroleum: 
Crude thousand 42-gallon barrels. .. 9,075 8,255 6,604 7,535 7,500 
Refinery products: 
Gasoline do... 579 215 219 483 NA 
Kerosine and jet fue lll do... 318 142 231 319 NA 
Distillate fuel olli do— 698 320 289 682 NA 
Residual fuel oil do— 878 351 529 1.252 NA 
Liquefied petroleum gas do— 12 15 FE 21 NA 
Refinery fuel and losses do- 245 110 125 4173 NA 
Total mc do— 2,730 1,213 1,453 2, 930 NA 


“Estimated. Preliminary. Revised. NA Not available. 
Table includes data available through June 16, 1981. 
Reported figure. 
(Excludes gold recovered from blister cop 
“Reportedly includes 75,000 barrels of unfinished oil shipped elsewhere for future refining. 
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Table 2.—Zaire: Apparent exports of mineral commodities? ? 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 
Aluminum metal including alloys, scrap ------ are 
Cadmium metal including alloys, all form 185 
Cobalt: 
Oxide and hydroxide __________-_---~- R 
Metal including alloys, all form 4,407 
Soppor 
re and concentrate 102,144 
Metal including alloys 
Unwrought 
Bi 301,290 
Refine·e d 103,645 
Semimanufactures__________.__- _ 16 
Iron ore and concentrate Een 
Lead metal including alloys: 
a i es ͤ Se M 
Unwrought z- — —-——— ( NA 
Manganese ore and concentrate 59,614 
Silver metal including alloys, unwrought or 
e wrought_----------- value, thousands. - $37 
in: 
Ore and concentrate 3,477 
Metal including alloys, unwroughhgt 1,139 
Tungsten ore and concentrate 249 
Zinc metal including alloys, unwrought _ _ __ — — — 340,900 
Other: 
Ore and concentrate 134 
Ash and residues, nonferroun s 225 
Base metals including alloys, all forms, n.e.s .. — 2,053 
NONMETALS 
Abrasives: Dust and powder of natural and syn- 
thetic precious and semiprecious stones 
value, thousands. . $2,346 
Cement crues ee eai c 9,916 
Diamond: 
Gem, not set or strung .. value, thousands .. $2,226 
Industrial... 2 -- do ... $8,230 
Precious and semiprecious stones except diamond: 
Nun!!! do $3,195 
e oS aie EE do— $2 
MINERAL FUELS AND RELATED MATERIALS 
Coal, anthracite and bituminous a 
Petroleum: 
Crude or partly refined 
thousand 42-gallon barrels_ _ 248 
„ roducts: 
ual fuel oil do bs 
Other Liquified petroleum gas 
42-gallon barrels. _ NA 


NA Not available. 


1979 


Principal destinations, 1979 


Belgium-Luxembourg 34. 
Belgium Luxembour 76; United States 25. 


All to United States. 
Umg Sates 3,984; West Germany 464; Swe- 
en 194. 


Japan 94,863. 


Belgium-Luxembo 

Brazil 17,465; Italy 1 
France 8, 451. 

All to United States. 

All to Belgium-Luxembourg. 


All to Italy. 
All to Nigeria. 
Be tium- uxembourg 36,714; United Kingdom 


249,733; France 16,431. 
,600; Japan 12,471; 


All to Belgium-Luxembourg. 

Do. 
Belgium-Luxembourg 379; France 165. 
9 States 72: France 37: West Germany 21; 
United 9 14,880; Brazil 3,727; Greece 


Japan 30; United States 6. 
West Germany 308; Belgium Luxembourg 159. 
Switzerland Yugoslavia 15 


$1,151; United States $595. 
All to Central Africa. 


Belgium-Luxembourg $2,083; Australia $1,011. 
United States $7,547; West Germany $2, 971. 


Switzerland $288; United States $130; Thai- 
land $82; United Kingdom $79; Hong Kong 


$15. 
Thailand $4. 
All to Belgium-Luxembourg. 


All to United States. 
Sweden 292; France 139. 
All to Central Africa. 


lOwing to the lack of available official 1 data pu blished by Zaire, this table should not be taken as a complete 


preo aration of Zaire’s mineral exports. These data 


ations information and data published by the trading partners. 
2Unless otherwise specified, data are compiled from trade statistics of individual trading partners. 
3World Bureau of Metal Statistics. World Metal Statistics, London, November 1980. 


ve been compiled from various sources which include United 
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Table 3.—Zaire: Apparent imports of mineral commodities? ? 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal sources, 1979 
METALS 
Aluminum: 
Oxide and hydroxideM 215 42 United Kingdom 40. 
Metal including alloys, semimanufactures _ _ _ 321 626 Hong Kong 308; Belgium-Luxembourg 150. 
Copper metal including alloys, semimanufactures_ 148 154 Belgiu m-Luxembourg 90; Italy 60. 
Iron and steel metal including alloys: 
lI PX 8888 — 43 All from United States 
go iron MON rg HR UN 5,271 97 France 51; Belgium-Luxembourg 46. 
Ferroalloys 2.2.5. 96 117 Italy 95. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 7,870 11,105 Belgium-Luxembourg 8,215; Spain 1,393. 
Plates and sheets 22,028 23,758 Belgium-Luxembourg 10, 134; apan 8, 482. 
Hoop and strip _________________ 904 151 Belgium-Luxembourg 638. 
Rails and accessories 58 2,325 Belgium-Luxembourg 2, 244. 
Wire = te 125 577 Belgium-Luxembourg 445; Ital 5 8 
Tubes, pipes, fitting 9,213 5,817 Belgium-Luxembourg 1, 493; t Germany 
1,202; France 824. 
> Castings and forgings |... 1,780 428 Italy 315; Belgium-Luxembourg 53. 
ad: 
Oxide Ls eon rune AA 40 46 France 30; United Kingdom 16. 
Metal including alloys: 
e 280 433 Belgium- Luxembourg 363; United States 50. 
Semimanufacture s 6 20 West Germany 11: Belgium-Luxembourg 6. 
Magnesium metal including alloys, 
semimanufactures __________________ NA 5 All from United Kingdom. 
Manganese oxides ______§______________ 801 103 All from United States. 
Nickel metal including alloys: 
Unwroughggnt aes 1 All from Belgium-Luxembourg. 
Semimanufactures ________________- as (3) All from Switzerland. 
Platinum-group metals including alloys, 
worked or partly worked value, thousands_ . $1 $7 Do. 
Silver metal including alloys, worked or 
partly worked ________________ do... $147 $98 Switzerland $90. 
Tin metal including alloys, unwrought ------- 1 1 Do. 
5 oxides `—_—_———--------------—- 1 4 All from United Kingdom. 
inc: 
Oxide and peroxide  . . 58 20 United States 10; Belgium-Luxembourg 7. 
on including alloys, semimanufactures . _ _ 39 21 All from Belgium-Luxembourg. 
er: 
Metalloids_ - - -- ----------------——-—- 143 251 All from France. 
Base metals including alloys, all forms, n.e.s _ — NA 2 Belgium-Luxembourg 1; United Kingdom 1. 
NONMETALS 
Abrasives: 
Pumice, emery, natural corundum, ete 1 7 Italy 6. 


Dust and powder of natural and synthetic 
precious and semiprecious stones 


value, thousands A" $2 All from Belgium-Luxembourg 
Grinding and polishing wheels and stones 76 56 Italy 21; ; Belgium-Luzembourg 15; West Ger- 
many 
Asbesto c nc gee ic ie A APUL oen eid 929 554 All from Canada. 
Barite and witherite___________________ 15 2,500 All from Morocco. 
Jal WR %» es Be ee 1,914 1,282 Belgium-Luxembourg 1,225. 
PP.. A ⁰kymß 88 49 175 Belgium-Luxembourg 59; Italy 59; France 57. 
Clays and clay products: l 
rude: 
Bentoniltte 50 272 All from United States. 
Ale. ee ee 8 12 All from Belgium-Luxembourg. 
Products 
Refractory c cot E es, Be 2,605 2,695 Austria 1,843; West Germany 533. 
55 F mem" 2911 2,645 Spain 995; Italy 840; Belgium-Luxembourg 500. 
iamon 
Gem, not set or strung ... value, thousands. . $136 $5 All from France. 
Industrial__________________ do_ ___ S $3 All from United States. 
Diatomite and other infusorial eart nn 84 91 France 82. 
Feldspar and fluorspar _________________ 50 440 United Kingdom 250; Spain 110. 
Fertilizer materials: 
Crude, phosphatic __ c NA 151 All from Belgium-Luxembourg. 
Manufactured: 
Nitrogenous______________-___~- 8,481 6,586 pand 7 ag West Germany 1,003; Nether- 
an 
Phosphaticqacqaca 396 5 All from Belgium-Luxembourg. 
CCôôÄÄöê;of ]¾²₄Aic g m er 85 484 Do. 
Other including mixe 10,365 5,135 West Germany 2,423; Belgium-Luxembourg 
1,194; France 1,119. 
A/ 127 124 Belgium- Luxembourg 118. 
Gypsum and plasters s 5,436 4,761 Morocco 4, 7 
Lime: ³ A Baer no pl ad. 1,750 1,661 Belgium-Luxembourg 1,647. 
Magnes ite 3 120 Austria 90; Canada 28. 
Mica, crude_______________________ _ 7 5 All from United States. 


See footnotes at end of table. 
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Table 3.—Zaire: Apparent imports of mineral commodities! ? —Continued 
(Metric tons unless otherwise specified) 


NA Not available. 


1 Owing to the lack of available trade data published by Zaire, this table should not be taken as a complete presentation 
These data have been compiled from various sources which include United Nations 


of Zaire’s mineral imports. 


Commodity 1978 
NONMETALS —Continued 
Pigments, mineral: Processed iron oxides _ _ _ _ _ — 84 
Salt xu t rar wm 888 908 
Sodium and potassium compounds, n.e.s.: 
Caustic sda 1,858 
Caustic potaasss3s3çe·» 215 
Soda ass 1,938 
Stone and sand and gravel: 
Dimension stone, worked 156 
Gravel and crushed ro,cec k 22 
s and quartzite ui Um DE 10 
nd excluding metal- bearing 3,089 
Sulfur: | 
Elemental, other than colloidal - - -------- 114 
Sulfuric acid -------------------—- 356 
Tale nea a ³˙»¹wmA ͤ K 55 
Other nonmetals, n. e. s.: 
rr ĩð2˖ a te 18 
Hes ³ĩðVAſſ 86 3 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural- ------------ 74 
Carbon blackcknkknknkn -_~ - 718 
Coal, anthracite and bituminous including briquets 549 
Lignite and lignite briquets s 16 
Petroleum: 
Crude or partly refined 
thousand 42-gallon barrels. — 1,481 
Refinery products: 
Gasoline ___________-__ _ _ do... 542 
Keros ne do- 609 
Distillate fuel olli do. _ __ 913 
Residual fuel oil! do____ NA 
Lubricants... --- do...- 294 
Other: 
Liquified petroleum gas 
42-gallon barrels. _ 58 
Mineral jelly and wax do... 4,336 
Bitumen and other residues. do 25,451 
Bituminous mixtures do. .. 12,218 
Mineral tar and other coal-, petroleum-, or gas- 
derived crude chemicals 95 


information and data published by the trading partners. 
ese data are compiled from trade statistics of individual trading partners. 


Less than 1/2 unit. 


1979 Principal sources, 1979 
45 All from West Germany. 
1,100 Portugal 627; West Germany 200; Spain 120. 
4,122 Spain 1,442; West Germany 1,150; Belgium- 
Luxembourg 711. 
11 Pelgium Axe mpotk 8; France 3. 
851 France 600; United Kingdom 251. 
164 Italy 88; Portugal 71. 
28 West Germany 23. 
2 All from West Germany. 
33 Netherlands 26. 
30 West Germany 23. 
135 Belgium-Luxembourg 131. 
131 Belgium-Luxembourg 43; West Germany 38; 
Israel 30. 
25 West Germany 20. 
1 All from United Kingdom. 
52 Belgium-Luxembourg 40. 
482 United Kingdom 238; Netherlands 156. 
89 All from Italy. 
52 All from United States. 
(*) All from Saudi Arabia. 
126 Brazil 720. 
1,135 Brazil 1,134. 
1,136 Brazil 1,135. 
10 All from Ivory Coast. 
167 France 132; Belgium-Luxembourg 14. 
35 All from Belgium-Luxembourg. 
2,668 West Germany 992; United Kingdom 803; 
Belgium-Luxembourg 724. 
12,072 Spain 11,120. 
4,818 Spain 3,848; Belgium-Luxembourg 861. 
111 Belgium-Luxembourg 77; Portugal 20. 


“Value only reported at $23,549,000; the 1978 quantity was valued at $21,830,449. 


COMMODITY REVIEW 


METALS 


Copper, Cobalt, Zinc, and Associated 
Metals (Shaba Region).— Gécamines in- 
creased its production of cobalt, copper, 
zinc, and byproduct silver during 1980, and 
reported a generally good year, although 
metal prices declined on the international 
market, diminishing Gécamines’ and 
Zaire’s foreign exchange earnings. Commis- 
sioning of the Dikuluwe and Mashamba 


open pits was completed, including the in- 
stallation of primary crushers at both pits 
and conveyors to the new Dima concentra- 
tor at Kamoto. The Dima oxide mill was 
started up on March 1, 1980, at 50% capaci- 
ty and was later completed to full capacity, 
as was the Dima sulfide mill. The flash- 
smelter, and other units of the Luilu refin- 
ery, near Kolwezi, were still incomplete, but 
were scheduled to be onstream by mid-1982 
when the Inga-Shaba powerline was due to 
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be energized. During the first 9 months 
after the May 1978 invasion of Kolwezi, 
Gécamines was able to recruit only 100 
expatriate employees, most of them unwill- 
ing to bring their families to Zaire. Since 
then, another 100 recruits have arrived, 
some accompanied by wives and children. 
By the end of 1980, at least 200 posts 
remained unfilled, and supervision of on- 
the-job training of Zairian staff was far 
behind schedule. 

Sodimiza improved its mine and mill 
production by approximately 14% over the 
1979 throughput, and improved its recovery 
of copper slightly. Its staff was reduced from 
3,071 to 3,019 African and from 94 to 86 
Japanese employees during 1980, but was 


increased by yearend because of expansion 


of the Kinsenda Mine. Increased production 
of the higher-grade Kinsenda ore was ex- 
pected to improve the copper content of 
Sodimiza’s concentrate. During 1980, the 
Kinsenda and Musoshi Mines produced a 
total of 1,305,256 tons of ore from which the 
Musoshi mill produced 93,286 tons of con- 
centrate, with an average copper content of 
36.78%. The concentrate was railed through 
Zambia, Zimbabwe (formerly Rhodesia), 
Botswana, and the Republic of South Africa 
to the port of East London for shipment to 
Japan. 

Following reorganization of the Société 
Miniére de Tenke-Fungurume (SMTF) in 
mid-1979, the new French managers, 
Bureau de Recherches Géologiques et 
Minières (BRGM), conducted viability- 
feasibility studies to determine if the com- 
pany might recoup part of its investment by 
mining some of the more accessible ore, and 
upgrading it to a marketable product 
through Gécamines' facilities: BRGM was 
also planning to exploit high-grade copper 
mineralization at Dikulushi near Kapulo, 
northeast of Lake Mweru. 

Gold.—The State agency, Office des 
Mines d'Or de Kilo-Moto, continued as 
Zaire’s chief producer of gold. Other produc- 
ers included Société Minière et Industrielle 
de Kivu (SOMINKD and Gécamines. Kilo- 
Moto operated a number of mines near the 
Ugandan and Sudanese borders in the 
Haute-Zaire Region of northeastern Zaire. 
Reserves were approximately 90 metric 
tons, or 2.9 million troy ounces of gold. Kilo- 
Moto planned to increase its output from 
about 50,000 to 160,000 troy ounces per year 

by 1985. A new processing facility was 
planned to replace the decrepit Kanga 
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plant, and a new deposit with reserves of 1.3 
million troy ounces was to be developed for 
the Kilo Division. For the Moto Division, 
laboratory staff were testing ores from a 
new sulfide ore body. Kilo-Moto was seeking 
help from the Homestake Mining Co. in 
adapting the Durba facility for Homestake’s 
activated carbon technology. The Zairian 
Ministry of Mines was also seeking outside 
investors to rejuvenate Kilo-Moto. 

Manganese.—The Zairian-owned compa- 
ny, Société Miniére de Kisenge (SMK), has 
successfully shipped 11,000 tons of manga- 
nese ore on the Benguela Railroad to Lobito 
Bay since April 1979. It has also managed to 
achieve a stockpile of 500,000 tons of crush- 
ed carbonate ore, and 700,000 tons of 
uncrushed ore at Kisenge. Reportedly, 
South African Manganese Amcor Ltd. has 
indicated an interest in buying 100,000 tons 
of ore per year, and in mid-1980 was shipped 
246 tons of ore for analysis and bulk testing. 
SMK also planned a dry cell battery facto- 
ry, including a refinery to convert the 
mangnese carbonate into electrolyte man- 
ganese oxide for battery manufacture. 

Tin, Tungsten, and Columbium-Tan- 
talum.—The Société Zairetain continued 
its tin-tantalum operations at Manono in 
northeastern Shaba Region, 400 kilometers 
north of Lubumbashi. The 50% State-owned 
company, managed and 50% owned by the 
private Belgian company, Geomines Cie., 
washed tin oxide (cassiterite) ore from five 
open pit mines through its concentrator 
and separated out byproduct columbite- 
tantalite. The cassiterite concentrate was 
smelted in Zaire’s only tin foundry to pro- 
duce refined tin metal and a marketable 
tantaliferous slag or scoria. Most of the 
near-surface weathered ores have been ex- 
hausted, and the remaining unweathered 
rock was too hard for efficient handling by 
Zairetain’s old earthmoving equipment. 
The company was seeking additional capital 
for equipment more suited to the harder 
ore, and capable of extracting the lithium 
mineral, spodumene, as well as cassiterite. 
A 5,000-ton-per-year lithium carbonate 
plant was proposed. 

The BRGM subsidiary, Compagnie 
Francaise de Mines, was studying the 
feasibility of extracting about 500 tons per 
year of cassiterite from the Kania and 
Kabondo prospects in the northern Shaba 
Region. Another subsidiary, Société Miniére 
de Goma, anticipated producing 100 tons of 
cassiterite per year from the Kalimbi elu- 
vial deposit in the Kivu Region. 


1136 


Tin ore (cassiterite) was also mined by 
SOMINKI; other products included tung- 
sten, columbium-tantalum, gold, and mona- 
zite. Owned 28% by the GOZ and 72% by 
Cogemin of the Belgo-French Empain 
Group, the company was an amalgamation 
of the many smaller operations in the Kivu 
Region, with the largest mine and head- 
quarters at Kalima. Other mines were 
clustered nearby, and still others were 
grouped near Buni in the north and Kami- 
tuga to the east. Transport difficulties ag- 
gravated by shortages of diesel fuel and 
spare parts caused a gradual decline in 
production. 

An affiliated company, SOMIKUBI, was 
90% owned by the New York-based Metal- 
lurgy Mining Group and 10% by the Group 
Empain. On their behalf, SOMINKI was 
investigating the Lueshe carbonatite and its 
potential as a source of the columbium 
mineral, pyrochlore. They have completed 
3,000 meters of underground development 
workings in the deposit and have planned 
construction of a 1.5- to 2-ton-per-hour pilot 
mill at a cost of $2 million for metallurgical 
testing as part of a feasibility study. If the 
results are favorable, full-scale production 
might start in 1984. 


NONMETALS 


Cement.— Cimenteries du Shaba was 
40% owned by Gécamines and 60% by the 
Belgian firm, Société d’Etudes et de Gestion 
de Cimenteries (EGECIM). Renovation by 
the Belgo-German firm, Ateliers Louis Car- 
ton Tournai, was expected to increase pro- 
duction capacity by 40% by the end of 1980 
at its Lubumbashi plant. Gécamines’ other 
subsidiary, Calcaire, Chaux, Ciments of 
Kakontwe, northwest of Lubumbashi, re- 
covered from the effects of breakdowns in 
1979 and, with a third rotary oven com- 
mencing in January 1980, supplied all the 
lime ‘required by Gécamines’ copper and 
cobalt refining plants, plus a surplus which 
was sold on the open market. 

Zaire's largest cement plant, owned 51% 
by EGECIM, and 15% by the GOZ, was the 
Société des Ciments du Zaire plant at Luka- 
la, near Kinshasa. Shortages of fuel oil and 
of paper sacks caused declining production 
in 1980. The second largest manufacturer 
was the Cimenterie Nationale (CINAT) of 
Kimpese, also near Kinshasa. The GOZ 
owned 25% of CINAT, and the 75% equity 
was owned by West German (Klockner), 
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Belgian, and French interests. 

Diamond.—Société Miniére de Bakwanga 
(MIBA), under the management and 20% 
ownership of the Société Géneral de Belgi- 
que and the Oppenheimer group, was still 
searching for new alluvial deposits of dia- 
monds, but gradually shifting to processing 
kimberlite ores, of which they have substan- 
tial reserves. The company planned to modi- 
fy and expand its concentrator to handle 
the harder material and was negotiating 
with IBRD to finance the renovation which 
was to be completed by 1983 or 1984. MIBA 
officials again calculated that about 5 mil- 
lion carats of industrial diamonds were 
smuggled out of its concession area in 1980, 
and most were marketed at Bujumbura in 
Burundi, and at Brazzaville in the Republic 
of the Congo. Alluvial diggings near Tshika- 
pa and towards the Angolan border contin- 
ued to be the source for additional diamonds 
sold by small “diggers” to buying offices 
maintained by BRITMOND and MELTAX 
in Tshikapa, Ilebo, and elsewhere in the 
area. Until early in 1980, the GOZ allowed 
the diamonds to be bought at a jspecial 
exchange rate that removed the incentives 
for smuggling, but this was phased out 
and the buyers now have to pay for the dia- 
monds in hard currency (dollars). Produc- 
tion from the Bakwenga deposits consists of 
70% ordinary industrial stones, 27% high- 
grade industrial stones, and 3% gems. The 
Tshikapa deposits include as much as 50% 
gem-quality stones. 


MINERAL FUELS 


Petroleum.—Production from Gulf Oil’s 
offshore wells during the early part of 1980 
was slightly above 19,000 barrels per day, 
but on May 27, the Cometra Oil Company’s 
two wells at Mibale-Est and Kinkasi 
commenced production and were expected 
to contribute at least 2,000 barrels per day 
during the latter part of the year. 

On June 1, 1980, the Zairian papers 
reported that Esso-Zaire, an affiliate of 
American Exxon Oil Co., had signed an 
agreement with the Executive Council for 
oil exploration and drilling in Zaire’s Cen- 
tral Basin. The joint undertaking with Tex- 
aco will include construction of roads and 
an airstrip in the equatorial jungle and 
approximately 18 months of preliminary 
drilling. 


1Physical scientist, Branch of Foreign Data. 


The Mineral Industry of 
Zambia 


By Miller W. Ellis! 


The mineral industry of the Republic of 
Zambia provided more than 90% of the 
country’s foreign exchange credit and sup- 
ported its position as the world’s fifth larg- 
est producer of copper and the second larg- 
est in mine output of cobalt during 1980. 
Despite the reopening of the southern rail- 
road routes following the elections in newly 
independent Zimbabwe in February-March 
1980, transport charges continued to be 
an expensive part of the cost of deliver- 
ing copper and cobalt metal to the world 
markets. After being closed for nearly 7 
years, the Victoria Falls rail and road 
bridge over the Zambezi River was reopened 
to all traffic on February 2, 1980, and the 
road bridge at Chirundu, downstream from 
Kariba, was opened for maize-hauling 
trucks and road traffic on February 11. 
Road traffic to Botswana was also resumed 
early in February when the pontoon ferry 
at Kazungula was repaired and restored to 
service. 

The railroad bridge over the Chambeshi 
River in northeastern Zambia—destroyed 
by a military raid in late 1979—was repair- 
ed at an estimated cost of $6.5 million by 
Chinese engineers and hundreds of Tan- 
zania-Zambia Railway (Tazara) workers be- 
tween August 1980 and the rainy season 
flooding at yearend. Tazara engineers, who 
had initially deviated the railway line to 
cross the nearby road bridge, restored a 
large measure of rail traffic to the Tanza- 
nian port of Dar es Salaam before the end of 
February 1980. 

The 16th session of the conference of 
Ministers of Conseil Intergouvernemental 
des Pays Exportateurs de Cuivre (CIPEC) 
was held in Lusaka, Zambia, on July 21 to 
23, 1980. Full member countries were Chile, 
Indonesia, Peru, Zaire, and Zambia, but the 


associate member countries of Australia, 
Papua New Guinea, and Yugoslavia were 
also represented. Delegates-observers from 
Canada, China, Finland, Japan, Mexico, 
Romania, Sweden, Uganda, the United 
Kingdom, the United States, and Zimbabwe 
also attended. The conference noted that 
marketing of cathode copper was replacing 
the wirebar demand and that payment of 
premiums for higher quality products was 
now a feature of the world market. It passed 
various resolutions in favor of the market- 
ing and price stabilization policies of the 
organization, and others for improving tech- 
nological training at all levels of the indus- 
try. It expressed disapproval of the new U.S. 
law authorizing exploration of seabed min- 
erals beyond the limits of national jurisdic- 
tion and agreed to present declarations of 
its stand on this subject to the Secretary 
General of the United Nations and to the 
Chairman of the Third United Nations 
Conference on the Law of the Sea. 

Also in July, the Government of the 
Republic of Zambia agreed to contract for 
the sale of copper metal to the German 
Democratic Republic against the utilization 
of a commercial credit of about $51 million 
signed last year between the two countries 
for rural development and agricultural pro- 
duction. On August 23, 1980, officials from 
Romania and Zambia signed a joint invest- 
ment agreement to reopen the Mokambo 
copper mine, closed by flooding in 1976. 
Zambia was to supply $2.4 million of the 
$3.8 million required to capitalize the proj- 
ect, and Romania agreed to provide the 
remaining $1.4 million and supply technical 
staff to reopen and operate the mine. A 
final agreement, signed on November 11, 
1980, included a pact for the exploration 
and exploitation of coal, nickel, phos- 
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phate, and uranium deposits in Zambia and 
provided for agricultural assistance. Ro- 
manian experts were to expedite the raising 
of cotton, maize, and sunflower oilseed on 
20,000 hectares of land and would barter 
tractors, fertilizers, and other commodities, 
thus widening the scope of technical cooper- 
ation in trade and economy between the two 
countries. No mining operations had been 
started at Mokambo by yearend 1980 be- 
cause of the uncertain availability of fi- 
nances. 

In May 1980, Zambia drew its final allot- 
ment from the $400 million International 
Monetary Fund (IMF) loan negotiated in 
1978. This resulted in a shortening of the 
country's pipeline of payments arrears to 
about 13 months. Total arrears were reduc- 
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ed to $355 million by mid-May, at least $86 
million below the level for yearend 1979. In 
December 1980, the World Bank approved a 
loan of $15 million to the Development 
Bank of Zambia that was scheduled to 
result in the creation of some 1,800 new jobs 
and total investments of more than $48 
million. The loan was for 20 years including 
a grace period of 5 years, with interest at 
9.25% per year. The last World Bank loan 
to this institution was for $15 million in 
1976. Officials of the IMF continued to 
study Zambia’s complex financial situation 
and restricted the issue of letters of credit 
during the latter months of the year. They 
were expected to provide the country with a 
large credit facility and an arrangement for 
debt servicing early in 1981. 


PRODUCTION AND TRADE 


Zambia’s production of copper increased 
by about 5% during 1980 and cobalt produc- 
tion rose by nearly as much. An increase of 
8% in refined copper output reflected great- 
er use of excess Roan Consolidated Mines 
Ltd. (RCM) refining capacity by Nchanga 
Consolidated Copper Mines Ltd. (NCCM). 
RCM’s Ndola plant for treatment of tank- 
house slimes was largely responsible for the 
increase of 30% in gold and 14% in seleni- 
um byproduct recovery. The 16% drop in 
silver output was due in part to diminished 
production from NCCM’s Broken Hill Mine 
at Kabwe, to the exhaustion of high-grade 
sulfide ore at RCM’s Kalengwa Mine, and to 
the shutdown of the Kalengwa open pit. 


Table 1 shows details of Zambia’s mineral 
production. 

One of the factors maintaining the price 
of copper was the U.S. strike of copper- 
producing workers on July 1, 1980. Settle- 
ment of the strike started with Kennecott 
Copper Corp. on September 9 and continued 
until The Anaconda Company and ASAR- 
CO Incorporated settlements on November 
12, 1980. Despite the fact that the strike cost 
U.S. producers an estimated 400,000 short 
tons of copper, its effect on copper price was 
not sufficient to lift copper from the 90-cent- 
per-pound price on the U.S. market. 

The dollar values of Zambia's 1976-79 


trade and currency are shown in the follow- 


ing tabulation: 

1976 1977 1978 1979 

$1050.3 $893.8 $818.4 $1412.0 
965. 818.7 760.3 1167.8 
791.9 791.9 718.8 904.3 
-- 258.4 +95.9 +99.6 + 507.7 
1.4019 1.2675 1.2307 1.2621 


Source: International Financial Statistics. V. 34, No. 6, June 1981, p. 430. 


The balances do not indicate an accumu- 
lation of foreign exchange because of repay- 
ments, servicing of loans, and other dis- 
bursements. 

On July 26, 1980, the Zambian President 
announced the banning of essential imports 
from Europe and the United States in favor 
of those from apparently cheaper sources in 


Zimbabwe and South Africa. Some effects of 
this order on trade routes, as well as rail- 
way availability, are shown in table 2. Table 
3 shows exports of copper by type and 
destination. The latest available data about 
Zambia's exports and imports were tabulat- 
ed in the chapter for 1978-79. 
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Table 1.—Zambia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979 1980P 
: METALS 
Cadmium meta). 7 4 25 NR 1 
Cobalt: 
Mine output, metal content of concentrate 3,262 3,677 3,741 4,280 4,400 
Metals 2342.2 See ee eas 2,175 1,704 2,063 3,176 3,310 
Copper: 
Mine output: 
Total content of ore 849,642 819,176 766,561 123,978 760,200 
W content of concentrate 708,867 656,000 642,972 588,334 595,751 
Blister and anodes, Cu content 711,188 "658,487 653,856 582,082 609,985 
Wines. 694,157 648,043 627,744 561,940 607,592 
Gold nllo o euet un troy ounces. . 10,955 el 1,250 8,457 7,933 10,576 
Iron ore: Magnetite *100 100 41 50 378 
Mine output, metal content of ore 15,549 13,542 15,853 17,640 *13,900 
Metal, smelter and refined... 13,583 13,109 12,878 12,758 10,047 
Selenium, elementaal kilograms_ — A 15,974 30,881 19,980 22,104 
Silver |. thousand troy ounces. . 1,065 *1,450 1,069 914 164 
Tin concentrate, gross weight (8) 3 (9) 1 ($) 
inc: 
Mine output, metal content of ore 48,777 45,018 50,000 46,600 *35,500 
Metal, smelter plus electrolytic - - - --- ---- 36,327 40,114 42,462 38,213 32,686 
NONMETALS ; 
Cement, hydraulic... -- thousand tons 885 *400 123 200 160 
Clays, building, not further speciſied -- do- NA NA NA 772 8,992 
(CCC - - - -------------------—— 1,027 832 334 500 475 
Fluorppaõ⸗;rrr „ 3 10 76 e E 
Gem stones: 
Smet 3333 NER kilograms_ _ 25,878 10,252 9,487 4,860 3,360 
Emerald do... 18 91 429 *400 M 
)0GCö;ð vx 4,650 4,634 1 2426 138 oe 
Lime, hydraulic, and quicklime — thousand tons 144 250 250 250 182 
Nitrogen: N content of ammonia ~~ - -------- *20,000 20, 000 20, 000 20, 000 19,600 
Pyrite, gross weight 20,643 20,501 2,515 3,002 300 
ae constructioůnnn NA NA NA $194,955 $196,797 
tone: 
Limestone___________-_ thousand tons 565 *600 221 416 545 
Phyllite - - - ---------------- do— 6 13 10 7 8 
Miscellaneous, for building NA NA NA $216,136 $335,147 
Sulfur, elemental basis (produced as sulfuric acid): 
From pyrite- - - . a mee 8,773 8,385 991 1,234 123 
From copper oreess €89,236 86,915 108,784 73,903 92,232 
From lead-zinc ores ~- —— -------------- 1,991 i se n E 
TOL s ae ducc E EE ret *100,000 95300 109,7 75 75,137 92,355 
7/ööĩÜ5¹dtowuwW K ee eee 106 100 100 ae 258 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous. - -------- thousand tons 773 708 1,169 599 569 
Petroleum refinery products:“ 
Gasoline thousand 42-gallon barrels. 1,530 1,597 1,658 1,700 NA 
e oe eee 02322 320 294 360 400 NA 
Kerosine -- do— 155 167 200 220 NA 
Distillate fuel oil do- 2,611 2,551 2,686 2,830 NA 
Residual fuel oil do— 1,332 1,233 1,399 1,400 NA 
G AAA do... 134 110 152 110 NA 
Refinery fuel and losses do... 374 383 194 128 NA 
Total -uneca a d ae do... 6,456 6,335 6,649 6,788 6,800 


*Estimated. Preliminary. "Revised. NA Not available. 

1Table includes data available through Aug. 3, 1981. 

2Includes leach cathodes. 

3Primarily contained in blister copper and refinery muds. 

*For all practical purposes, Zambian output of crude lead and refined lead are regarded as equal; the latter is reported, 
and inasmuch as no impure lead is marketable, no attempt had been made to estimate the trivial difference between the 
two stages of processing. 

5Refined silver and silver contained in blister copper and refinery muds. 

Less than 1/2 unit. 

7Converted from figure reported in cubic meters; believed to represent only a small part of total output. 

Figure for 1979 reported as cubic meters, while that for 1980 reported as metric tons; it is believed that both figures 
actually represent metric tons. 
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Table 2.—Zambia: Exports and imports by trade routes, 1980 


Exports to Zaire 
Dar es Salaam (road) |... 
Dar es Salaam (rail) 
Malawi- Mozambique 
Zimbabwe -South (road)... 
Zimbabwe-South (rai |... 
Air freight! ----------------—-- 


Total Zambian exports ---------- 
Zaire's exports in transit? 


Total export traffic 


Imports from Zaire 
Dar es Salaam (road 
Dar es Salaam (rail) 
Malawi -Mozambiq UO so oe ee ee 


Zimbabwe-South (rail) 
Air freight __-_______~._____-_~_ 


Total Zambian imports... 
Zaire's imports in transit .. 


Total import traffic _ 


„Includes cobalt metal. 


2Includes an average of 9,480 tons per month of concentrates to port of East London for shipment to Japan. 


(Metric tons) 


Quarter 1 


208,705 
83,507 


292,212 


Quarter 2 


17,301 
55,862 
88,697 

90 


51,996 
693 


216,439 
90,588 


307,027 


395 
44,454 
58,014 

777 
27,649 


92,572 
4.939 


228, 800 
109,505 


338,305 


3Does not include any significant amount of traffic with Dar es Salaam. 
*Does not include 744,289 tons of crude oil imported by Tazama pipeline. 


Quarter 3 


190,434 
82,280 


212,114 


357,775 


Quarter 4 


170,330 
101,932 


212,262 


180,961 
102,030 


282,991 


Table 3.—Zambia: Exports of copper, by type and destination 


(Metric tons) 


Type of copper and country of destination 


Blister: 


5 Federal Republic of 


Denmark 22-4 dd dd y ss FS eA one ee ces 


FFI!!! ³Üwſͤ ³ ue eere K Aie cee ve ce 


pan 
Korea, Republic oů Pf 
Netherlands. ss a tees 75777000 ie e 


See footnotes at end of table. 


1977 


1978 


34,895 


51,672 
133,292 
679 
3,999 
18,706 
2,589 


Total, 1980 


185,908 
358,307 


1,144,215 


1880,383 
404,635 


1,285,018 
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Table 3.—Zambia: Exports of copper, by type and destination —Continued 
(Metric tons) 


Type of copper and country of destination 


Refined —Continued 
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1977 1978 1979 

FF 6,097 - a 
5 xs ce 2,852 
„ 101,621 79,699 71.329 
„ 76,475 53.771 23,453 
5 4.000 17.852 10.835 
„„ 291 869 3.655 
. 647.086 549,887 625,781 


Source: World Bureau of Metal Statistics. World Metal Statistics. London, September 1980, p. 72. 


In March 1980, it was widely reported 
that Zambia had negotiated a trade of 
cobalt to the U.S.S.R. for about $85 million 
worth of military aircraft (MiG-21) and 
other weaponry. This represented less than 
1,542 tons of cobalt, or about half the 


country’s annual production of that metal, 
and could have been transported readily as 
cargo on the scheduled Lusaka-Moscow air- 
line flights during the remainder of the 
year. 


COMMODITY REVIEW 


METALS 


Copper, Cobalt, Byproduct Gold, Seleni- 
um, and Silver.— Zambia’s two major min- 
ing companies treated about 32 million tons 
of ore containing more than 750,000 tons of 
copper. Estimates of ore milled by RCM 
during 1980 and the RCM ore reserve fig- 
ures as published in the RCM annual report 
for the yearend March 31, 1980, are shown 
in table 4. RCM noted that 1980 was the 


10th anniversary of its existence following 
the acquisition by Zambia of a 51% interest 
in the operating subsidiaries of Roan Selec- 
tion Trust Ltd. on January 1, 1970. During 
the decade, expansion of production was 
achieved by the acquisition and develop- 
ment of the Baluba Mine and the expansion 
of Chambishi. Minor expansion programs 
included deepening and equipping the ser- 
vice shaft at Mufulira to allow stoping 
below the existing facilities by 1986. 


Table 4.—Zambia: RCM copper production and ore reserves 


Ore mined and treated Ore reserves 
Gross Gross 
; ; Copper : 
Mine weight Co weight 
pper content Copper Cobalt 
eee (percent) (metric sprang (percent) (percent) 
tons) 

tons) tons) 
Mufulira UG _____________~_ 6,181 2.12 131,037 115,000 3.09 fe. 
Luani UG- oaeen a 4,358 1.32 57,526 57,000 2.48 8 
Baluba UW 1,855 1.90 35,245 62,000 2.58 0.15 
Chambishi 0UWG 2,229 1.74 38,785 34,000 2.85 "— 
Chibuluma [GW 558 2.93 16,349 7,600 4.03 20 
Kalengwa Op!!! 204 2.35 4,194 LS Bot iE 
Total or average __________ 15,385 1.84 283,736 275,600 2.85 .042 

OP Open pit. UG Underground. 


1Stockpiled ore was used for Kalengwa mill feed. 
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The Chibuluma West main hoisting shaft 
was completed early in 1980 and new ore 
and waste rock passes were raise-bored to a 
1.8-meter diameter for a distance of 365 
meters. A connection between the new shaft 
and the 385-meter level of the 5A subinclin- 
ed shaft was to be the main extraction level 
for Chibuluma West ore. The Chambishi 
shaft and underground workings were com- 
pletely readied for maximum ore extraction 
down to the 500-meter level, and planning 
and feasibility studies for extracting the ore 
below the 500-meter level were started. 
Construction of additional copper tank- 
house and cobalt refining facilities at Cham- 
bishi was started in the latter half of 1980. 
At Baluba, deepening of the rock hoisting 
shaft was completed, and lateral develop- 
ment was proceeding from some of the 
completed station installations while other 
stations were being installed. Extensions to 
the concentrator and expansion of the engi- 
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neering services continued, and housing 
and transportation were provided for the 
additional labor needed to maximize output. 
The recovery of gold and selenium at RCM’s 
Ndola refinery set records for this recently 
constructed plant. 

NCCM’s estimated ore production of 17.1 
million tons included some 5 million tons of 
Rokana ore containing 87,000 tons of copper 
and 5,490 tons of cobalt. Table 5 lists the 
estimated tonnage of ore treated and held 
in ore reserves at NCCM’s mines for 1980. 
Delays in the delivery of spares and lack of 
skilled and experienced maintenance staff 
have caused a general and gradual deterio- 
ration of plant and equipment throughout 
Zambia's Copperbelt. Reduced production 
rates were also the result of reduced ex- 
penditure because of lowering copper prices 
in the latter part of the year. Cobalt prices 
remained unchanged at $25 per pound. 


Table 5.—Zambia: NCCM copper production and ore reserves 


Ore mined and treated Ore reserves 
Gross Gross 
: . Copper . 
Mine weight weight 
(thousand „Copper content (thousand „Copper Cobalt 
metric (percent) (metric metric (percent) (percent) 
tons) 
tons) tons) 
Nkana UW 4,996 1.75 87,430 117,988 2.35 0.11 
Bwana Mkubwa OP _________- 817 3.04 24,837 3.61 MEME 
Chingola UG-OP ___________- 9,185 3.23 296,676 281,431 3.14 2 
Konkola UG. ... 1,875 2.88 54,000 185,845 3.68 m 
Kansanshi OP... 231 2.97 1,039 16,980 2.58 e 
Total or average __________ 17,110 2.75 469,982 602,967 3.14 022 
OP Open pit. UG Underground. 


At the Chingola Division, the shortage of 
spares for open pit vehicles caused a contin- 
uing shortfall of overburden stripping at 
the Nchanga open pit. The rehabilitation of 
the Chingola West Mill was completed and 
resulted in improved performance. Produc- 
tion from the tailings leach plant remained 
high despite the constraints caused by inter- 
mittant shortages of acid. Drilling indicated 
that cobaltiferous ore in the lower orebody 
of the Nchanga underground mine was 
richer in both copper and cobalt than pre- 
viously estimated. 

At the Rokana Division, good ore grades 
continued from both South Orebody and 
Central Shaft production. Big hole blasting 
techniques were extended in the Mindola 
section stopes and the technique was intro- 
duced in suitable areas at the South Ore- 
body. At the concentrator, the first bank of 
12 new 300-cubic-foot flotation cells was 


completed. Rehabilitation and enlargement 
of the cobalt plant and the copper tank- 
house were started, as was construction of 
the new roast-leach-electrowin cobalt plant. 
Water extraction at the Konkola Division 
continued at an average rate of 399,478 
cubic meters per day or 79 tons of water per 
ton of ore. NCCM’s Bwana Mkubwa Mine 
near Ndola was declared likely to close by 
1982 although a small production was 
scheduled if a feasible process was found for 
treating tailings and old dumps. Bwana 
Mkubwa was one of Zambia’s scenes of 
prehistoric copper mining when it was dis- 
covered in 1902. Its high-grade malachite 
ores were found the following year, but 
commercial exploitation awaited the arrival 
of the railway extension north from Broken 
Hill, and production was started in 1913. 
Production was halted several times before 
an open pit operation commenced in 1926. 
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The mine was soon closed because of unprof- 
itability and sold to Rhokana Corp. Ltd. in 
1931. The Rokana Division of NCCM operat- 
ed the mine in the 19708. 

The NCCM plan for increased cobalt pro- 
duction was reportedly designed to triple 
Zambia's output of that metal to 10,000 tons 
per year by a two-stage development pro- 
gram. A new cobalt refinery was to be 
established at Kitwe to produce 5,700 tons 
of cobalt metal per year on completion of 
the second phase of the project in 1985. The 
first stage was due to come onstream in 
1982 with 2,600 tons per year capacity. A 
small-scale project to recover 700 tons per 
year initially from Rokana copper smelter 
slag was designed and would presumably be 
enlarged for the additional 2,400 tons capac- 
ity envisaged for stage 2. Production at 
NCCM’s Nampundwe pyrite mine west of 
Lusaka was curtailed by the deepening of 
No. 1 shaft to ensure future ore production 
at the rate of more than 1,000 tons of ore 
per day to provide concentrates for the 
planned new acid plants. 

Lead, Zinc, and Byproduct Cadmium.— 
Ore and concentrate production dropped 
during the year, finished lead metal declin- 
ed 21%, and finished zinc metal was 14% 
lower than in 1979. Excessive plant down- 
time for repairs and the exhaustion of coke 
stocks were major reasons for reduced out- 
put. Byproduct cadmium output totaled 
1.385 tons. Exploration by diamond drilling 
at NCCM’s Broken Hill Mine revealed an 
additional 300,000 tons of lead and zinc ore 
that was to be reached by sinking the 
present subvertical shaft to a depth of 1,650 
feet at a cost of $4 million. These reserves 
were estimated to extend the life of the 
mine by about 5 years. The managing direc- 
tor of the Metal Marketing Corp. of Zambia, 
Ltd. (MEMACO), reported that exports of 
lead and zinc to Zimbabwe customers were 
resumed after April 1980 and were expected 
to reach a rate of about 2,000 tons of each 
metal per year by the end of the year. 


NONMETALS 


Cement.—Cement Ltd. of Dublin, Ireland, 
has agreed to provide management and 
training of technical skills for local person- 
nel both in Zambia and in Ireland. Chilanga 
Cement Ltd., south of Lusaka, continued to 
operate its coal-fired plant. 
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Fertilizer Materials.—In mid-1980, it was 
announced that Mitsubishi of Japan had 
won a contract and was to build a 100,000- 
ton-per-year sulfuric acid plant at the Ka- 
fue fertilizer factory. The plant was sched- 
uled to have a turnkey cost of $40 million 
and to be onstream by 1983. This was an 
addition to the $400 million plus fertilizer 
complex of Nitrogen Chemicals of Zambia 
(NCZ), the commissioning of which was 
started by Klockner-Werke AG in Novem- 
ber 1980. The complex included a 60,000- 
ton-per-year ammonia plant and facilities to 
upgrade Zambia's fertilizer capacity from 
50,000 to 200,000 tons per year. Klockner 
agreed to back up NCZ’s technical staff 
during commissioning and a trial run, 
which was expected to take from 8 to 10 
months. 

Gem Stones (Amethyst and Emerald).— 
Production of amethyst declined 31% in 
1980, but preparation of rough amethyst 
cutting material for export continued as did 
fabrication into cut and polished stones and 
jewelry. A new company, Gem Industries 
Ltd., reportedly was successfully marketing 
Zambian gems at shops in Ndola and at the 
duty-free Lusaka International Airport, as 
well as on Zambia Airways international 
flights since August 1980. Production of 
Zambian emeralds was not specifically re- 
ported in 1980. 


MINERAL FUELS 


Production of bituminous coal from 
Maamba colliery declined to 569,000 tons of 
washed material. The Government of Aus- 
tria agreed to grant Zambia $1.3 million to 
construct a coal reclamation plant and stor- 
age facilities at Maamba and also arranged 
to convert an earlier loan of the same 
amount to a grant. 

A new company, Lublend, composed of 
Mobile Petroleum Co. Inc. (40%), the Zam- 
bia Industrial and Mining Corp. (ZIMCO) 
(835%), and Zambian National Energy Ltd. 
(ZNEL) (25%) was to construct a new $7.6 
million plant at Bwana Mkubwa, south of 
Ndola. The plant was to produce some 
100,000 barrels of lubricating oils and 
greases per year, and construction was to be 
completed about June of 1982. 


1Physical scientist, Branch of Foreign Data. 
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The Mineral Industry of 
Zimbabwe 


By George A. Morgan! 


In March 1980, national elections were 
held and a new Government came into 
power, achieving internationally recognized 
independent nation status with the name 
Zimbabwe (formerly Southern Rhodesia). A 
prior cease-fire among hostile factions in a 
7-year war led to the termination of trade 
sanctions. Trade sanctions had been im- 
posed against the country by the United 
Kingdom, the United States, and other 
countries following the Unilateral Declara- 
tion of Independence (UDI) in November 
1965. In April 1980 the U.S. Liaison Office 
in Salisbury was elevated to Embassy status 
and the country became the beneficiary of 
the U.S. General System of Preferences 
(GSP) trade benefits. Provisions of the GSP 
allowed for duty-free status for a number of 
mineral commodities. The Government has 
indicated that foreign investment in new 
plants and mining ventures can be repatri- 
ated after 2 years, and 50% of aftertax 
profit can be sent abroad. It had also en- 
couraged joint ventures and has reserved 
the option to participate in major invest- 
ment projects. A 10% surcharge on income 
tax was instituted in early 1980 to help 


balance the budget, and all foreign ex- 
change transactions had to be approved by 
the Reserve Bank of Zimbabwe. 

The mining industry prospered substan- 
tially during the past 15 years, with fund- 
raising for capital investment and the main- 
tenance of equipment carried on internally. 
Only in the field of exploration was there 
significant reduction of activity because of 
the withdrawal of survey teams from inse- 
cure areas. The Mines and Minerals Act of 
1961 continued to be the legitimate mining 
law in Zimbabwe, and it was administered 
through the Ministry of Mines and Energy 
Resources. The country was divided into 
four mining districts, each governed by a 
district mining commissioner who reported 
directly to the Minister of Mines. The man- 
agement and safety of all operating or 
abandoned mines in Zimbabwe was govern- 
ed by the Mining (Management and Safety) 
Regulation of 1974. A depletion allowance of 
5% was allowed on all minerals. About 
61,000 people, or 6% of all wage earners in 
Zimbabwe, excluding peasant agriculture, 
were employed in the mining and quarrying 
industry. 


PRODUCTION AND TRADE 


Mineral production was valued at $614 
million? in 1980 compared with $466 million 
in 1979. However, the index of volume of 
crude mineral output declined for the 
fourth consecutive year from a high of 206 
(1964=100) in 1976 to 182 in 1980. The 
mining and quarrying sector of the economy 
accounted for about 7% of the gross domes- 
tic product (GDP), which was estimated at 
$2,750 million in 1980, up 12% from the 


previous year. The index of volume of pro- 
duction for manufactured nonmetallic min- 
eral products increased 16.6%, and the in- 
dex for metals and metal products increased 
11%. The manufacturing sector, which in- 
cluded production of metal and nonmetal 
products, made up about 25% of the GDP. 
Zimbabwe's input to the Central African 
Power Corp. (CAPC), which was the source 
for the major portion of electric power 
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Table 1.—Zimbabwe: Produc 


(Metric tons unless 


Commodity? 1965 1966 1967 1968 
METALS 
Aluminum: Bauxite, gross weight | _--.----------------------- 1,615 943 490 472 
Antimony, mine output, metal content ___-_.___------------+---- 252 252 512 562 
Arsenic, ,,,... 46 11 141 370 
Beryllium: Beryl concentrate, gross weight. - - - ------------------ 83 77 128 278 
Cesium minerals: Pollucitmmmdgdqgdadu u 122 ae 38 HER 
Chromium; Chromite, gross weight thousand tons 586 586 558 433 
t: 
Mine output, recoverable metal content >% a Ss zie 
Metal (including content of refinery sludges ) mS NM = uias 5 
Columbium-tantalum minerals, gross weight: 
/ Lut Ld LE e 2 ] 21 10 
c ee NR ͤm yd e LE A EE e 39 34 39 27 
Copper: 
Mine output, metal contetltlktkttktlukd/ ~~~ __ eee 18,000 16,000 22,200 ` 21,000 
Metal? 
Smelter, primary* PP aa ³ðͤ pel a 15,000 15,100 17,600 19,300 
Refinery, mi,, 8 14,812 15,019 17,578 19,274 
Gold, mine output, metal content thousand troy ounces. . 550 541 493 467 
Iron and steel: 
Iron ore: 
Gross weight `- -----------------------—- thousand tons 1,287 869 1,228 1,028 
Metal content? _________________ ~~ ieee do... 772 521 737 617 
Metal: 
FFI õ ² ̃ ⁵ .. E i do- 350 350 400 300 
Ferroalloys:* 
Ferromanganese ___________-- ~~~ „„ iH p PS E 
Ferrochromium- ~~... ~~. ~~~ nnn 30,000 30,000 30,000 30, 000 
/i REPRE: 30, 000 30,000 30,000 30,000 
Crude steel . eee eds thousand tons *140 140 130 140 
Nickel: | 
Mine output, metal content - — - - - - ---- ------------------—-— 470 e500 400 441 
Metal, smelterddzʒF i zm NS 2a ue 
Silver, mine output, metal content thousand troy ounces_ . 83 87 113 202 
in: 
Mine output, metal content!!! „ 710 960 1,210 1,290 
Metal, smelter 2.2 22 oe ee ee eee eee ee ee ee 511 689 875 928 
Tungsten, concentrate output: 
ir ð 29 27 190 210 
Metal content 14 13 90 100 
NONMETALS 
Abrasives: Natural corundum- _____ Mõ ~~ c2 222 l2o 4,045 1,880 7,618 8,864 
PIOS ee ha be lee eh thousand tons 160 163 1 
EE E em a ct na Ld ß P 8 1,532 1 420³ 963 946 
Cement F; See oe eee thousand tons 187 200 *300 339 
la 
Bentonite (montmorillonite). / ᷣ„tI För «„ A 24,598 74,635 
IJ! ⁰.A dd. ere eee 17,991 14.678 3,857 12.231 
KBOl A uos ß . ß — s 
F ep pc" 176 816 542 933 
FIUOPSDAE eem eme ciue yd ee e E tee ee 178 797 1.437 746 
Gem stones, precious and semiprecious:* 
Amethyst - ß ee EIE kilograms. . 752 964 116 13,014 
amol c oon t e c ccu nei EIL ME v do... 2,111 3,766 1,365 1,686 
Topal -odena Ü. : [˙ . D e do... 14 
Tourmaline- culo ̃ ñ mwq½y ß eed ed do- 9 11 10 49 
Graphite o oce notices da oic Ee RT LE E — 425 3,110 2,150 
"ll, MISERE HER 1,085 5,599 1,852 1,327 
Lithium minerals, gross weigngnlldgdl 53,865 36,383 48,946 94,032 
Maknane Eo oou necu UL DL ME c M d 35,608 i A ,154 
e P AET Vr y eh Lye ę yx eh en 8 1,889 2,893 1.827 4.560 
Nitrogen: N content of ammonia? aa thousand tons 20 20 20 20 
Phosphate rock, marketable concentrate do. __ 19 68 15 91 
Pyrite, vd us ö ³˙·A a Ze Ne ng ei do... 78 73 71 80 
quarc ))ãõͤãĩ] 8 39,016 10,221 9,263 22,010 
ne: Limestoorrnn))!n)!n! kl thousand tons 606 3 694 795 
Sulfur: 
S content of pyri tee do— 33 31 30 3⁴ 
Byproduct of coal and metallurgy? - ------------------—- do- 2 2 2 2 
777/C§˖;—P aA ⅛⁵] A ͤ ⁊ m le Lee EE do- 35 33 32 36 
Tales ess e UE E LL. 433 691 1,094 1,785 


See footnotes at end of table. 
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tion of mineral commodities! 
otherwise specified) 

1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 
399 2350 2350 *300 337 94 156 13,099 13,276 4,818 5,076 4.281 
141 2140 2300 *380 381 120 400 279 551 121 158 150 
279 | *250 2100 s e. 2 n M 139 201 129 un 79 
280 *250 2100 e100 42 35 291 94 108 35 28 9 

> e e e50 56 M 81 281 Ex m De I 
371 504 672 755 790 703 876 864 677 478 542 552 
NA NA NA 43 23 28 18 NA NA 17 210 120 

ae Nt P 43 23 28 18 e uh 17 204 115 

5 Sh a 8 EM ate E ee = zc AT TN 
18 e20 *30 e20 67 18 23 19 30 31 30 41 
28,700 30,000 34,400 46,500 51,652 47,481 47,579 "48,186 134,767 33,848 29,724 26921 
22,300 24,700 27,300 35,000 35,000 35,000 34,800 30,700 732,500 "32,200 28,500 26,100 
21,148 23,700 *26,300 23,000 23,000 3,000 3,000 9000 eg, 000 23,000 3,000 3, 100 
446 438 399 349 338 335 354 388 402 399 388 368 
749 813 818 723 735 715 1,246 1,352 1,176 1,123 1,201 1,622 
449 488 491 434 441 429 748 811 706 674 721 973 
260 280 280 290 290 300 310 310 310 600 600 600 
TEN E NE TT PE D = M 2.400 2.400 2,400 2.400 
30,000 100,000 100,000 100,000 100,000 180,000 180,000 185,000 ! 200,000 j 260,000 
30,000 100,000 100,000 100,000 100,000 180,000 180,000 185,000 202,400 202,400 202,400 262,400 
300 350 439 462 485 491 524 733 7 77 740 80 
5,747 8585 9,278 10,115 10,330 10,694 9,121 713,616 16,671 15,701 14,591 15,075 
500 000 000 f 10,000 000 000 10,000 f 3,000 13,200 14,100 
167 210 252 211 210 240 242 200 1,109 978 954 
1,350 1,520 1,550 1,975 1,580 1,510 1,380 1,270 1,280 1,310 1,340 1,300 
972 1094 1,118 990 1,138 1,089 997 915 920 945 967 934 
270 420 °420 317 380 274 229 248 252 219 224 194 
128 200 200 170 180 130 110 118 120 130 110 90 
8,855 1,800 e500 VN L2 1,302 5,429 14,849 14,846 7,366 16,628 18,681 
179 188 206 206 262 261 262 281 273 249 260 251 
1,523 21,700 1, 800 2, 000 2,189 2,280 1,272 1,480 2,798 878 449 195 
382 474 529 626 673 754 677 540 492 408 396 e400 
61,665 100,000 200,000 €300,000 372,063 113,477 109,302 81,701 58,529 53,319 54,320 69,153 
16,754 17,000 17,000 17,000 17,252 17,339 17,559 14,448 13,113 12,430 16,745 17,005 
261 1,000 €2,000 3,000 3,678 4.542 2.628 4,946 4,543 1,017 2.686 4,450 
1.024 €1,200 *1,300 €1 400 1,470 2.206 1,499 3,029 896 726 1,085 1,263 
340 300 350 *350 474 919 585 690 522 312 HE MR 
6,910 NA NA NA 2,073 3,164 3,566 4,524 6,828 3,491 3,228 4,001 
1,774 NA NA NA 2.454 4,132 __ 18.900 Be 133 2.000 125 
3 NA NA NA 38 150 310 M 8 2 PM __ 
188 NA NA NA 82 er 2 "n 523 98 5 
4,614 °4,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 5,000 5,786 5,800 
489 400 1,000 , 000 4,637 6,807 8,045 9,520 6,389 1,835 oa 716 
35,599 25,000 10,000 10,000 12,989 37,865 40,722 8,050 16,688 13.197 21,030 
84,830 85,000 85,000 85,000 87,194 88,803 99,360 95,051 54,204 65,756 84495 78217 
3,868 4,000 4,000 4,000 72 3,010 5,945 1,832 3,670 2,764 1,275 1,022 
50 50 50 50 50 50 70 70 70 60 60 60 
92  *100 °%100 *100 101 148 151 111 105 107 136 130 
80 70 e60 e50 50 76 67 51 53 56 66 68 
23,054 50,000 €100,000 €150,000 175,784 167,813 193,179 178,234 166,208 95,588 143,688 166,407 
825 900 1,000 €1,200 1,313 1,173 1,368 1,349 1,299 1,087 1,057 1,218 
34 *30 e25 e20 21 32 28 21 22 24 28 29 
2 2 2 2 2 2 2 5 5 5 5 5 
36 32 27 22 23 34 30 T26 r97 129 33 34 
231 2500  *1,000 °1,800 2,060 918 1,500 1,909 1,415 758 1,170 456 
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Table 1.—Zimbabwe: Production of 


MINERAL FUEL AND RELATED MATERIALS 


Coal, bituminous __________________________ 
Coke, metallurgical? _______________________. 


*Estimated. Preliminary. 


(Metric tons unless 

1965 1966 1967 1968 
thousand tons. _ 3,509 3,103 3,206 3,203 
„ do____ e100 e200 205 221 


"Revised. NA Not available. 


Table includes data available through July 7, 1981, and provides all data available to the U.S. Bureau of Mines on the 


Zimbabwe). 


2In addition to the commodities listed, a few others were occasionally reported. These, with quantities in metric tons, 


1979—1,632. 


3Smelter copper includes impure cathodes produced by electrowinning in nickel processing. Output of fire-refined 


date include only electrolytic copper output by 
Includes Ni content of nickel oxide and nickel fonte. 


rsyn Consolidated Mines at the Inyati Mine. 


Other gem stones were sporadically produced, as follows, in kilograms: Amazonite: 1965—2,532, 1966—2,259, 1967 — 
Includes rough and ground quartz as well as silica sand. Quartz crystal was also produced in the amount of 3 metric 
"Data represent output by the Wankie Colliery for years ending Aug. 31 of that stated; additional output by the Radcliff 


generation for Zambia and Zimbabwe, in- 
creased 7.8%. Total electricity usage by 
Zimbabwe was up 8.5% to 7.3 billion 
kilowatt-hours. In addition to coal and hy- 
droelectric power, the first ethanol plant 
was commissioned in April to supplant 
imports of gasoline and diesel fuel. 

The new Government expressed commit- 
ment to the needs of the mining industry, 
with the Ministry of Mines and Energy 
Resources responsible for supplying advice 
and financial assistance. The Gold Mining 
Act was repassed in September to provide 
financial assistance to miners in case of 
declining prices. The Government also indi- 


cated interest in furthering its control of 
the mining industry by supporting a 35%- 
equity participation in current operations 
and a 950%-equity participation in new 
mines. At yearend, the Government propos- 
ed the creation of a central marketing 
agency for all mineral industry products. 
Overall costs increased substantially for 
the mining sector. Mines also suffered from 
a severe shortage of skilled workers either 
because of prior military callups or emigra- 
tion. A minimum wage, passed in late 1980, 
mandated statuatory wage increases. One 
company reported that salaries and wages 
accounted for 55% of total costs, while 
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mineral commodities'—Continued 


otherwise specified) 
1969 1970 1971 1972 1973 1974 
3,299 3,520 3,360 2,908 3,536 3,105 
243 €245 245 297 237 267 
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1975 1976 1977 1978 1979 1980P 
3,300 3,593 3,029 3,065 3.188 3.188 
: 227 194 179 201 235 


mineral output of Zimbabwe following the Unilateral Declaration of Independence by Southern Rhodesia (now 


were as follows: Bismuth: 1967—1 and 1968—1; diatomite: 1965—355 and 1968—98; and mineral pigments (ocher): 


copper by Messina (Transvaal) Development Corp. apparently was terminated in 1972. Refined copper output from that 


13,161, and 1969—91; chrysoberyl: 1965—28, 1966—insignificant, 1968—23, and 1969—5; and cordierite: 1965—1. 


tons in ! 


plant of Risco Ltd. may total 250,000 metric tons per year of metallurgical coke and coke breeze. 


working costs increased 38% mainly be- 
cause of adjustments in salaries and wage 
scales. Taxes increased on gold produced 
because of a reduction in the depletion 
allowance to 5% from 1596.* 

Trade data relating to individual mineral 
commodities by recipient or source country 
continued to be unavailable. However, 11 
months of data for 1980 indicated that 
mineral-related products accounted for 56% 
of the total value of all commodities export- 
ed. Among individual mineral commodities, 
gold made up 7196 of the total value of 
mineral products exported and thus was the 
principal foreign exchange earner. Exports 


of iron and steel ingots, rods, and sections 
amounted to nearly 500,000 tons for the 
period, while over 245,000 tons of ferroal- 
loys were exported. The major import items 
by value were energy related, with refined 
petroleum products accounting for the larg- 
est portion. 

Prior to closure of rail routes through 
Mozambique, about two-thirds of Zim- 
babwe's rail traffic was to the ports of Beira 
and Maputo. By 1980, nearly 90% of all 
Zimbabwe's export and import traffic used 
the Republic of South Africa rail system, 
with limited use of Mozambique ports. 
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Table 2.—Zimbabwe: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1978 1979 
Asbestos tig a sca cg foe eee ae od Ä ³·Üw-m ⁵⅛ðiꝛ-—. u Pe ca et a 212,437 285,021 
%)) pa es UM ag meee ce eee Bk ⅛ oti Se Lg Mn ei at) 36,416 41,595 
r mcum reas ae de a ti ape ME ce mI La 216,614 195,952 
Cobalt oxideese s 35 value, thousands. . "M 3,423 
Coke and semicoke ________________________~___ ALAS LLL2c 110,528 131,629 
Copper metal including alloys, all form 35,856 6,635 
Gold metal including alloys, all form!) value, thousands $68,311 $98,788 
Iron and steel metal: 
FFF 2 scp a ie desee ⁰˙ A ee a ee LE 101,548 170,951 
Steel, primary forms _____________________~ ~~ LLL 324,466 237,891 
Semimanufactures: 
Bars, rods, angles, shapes, sectioeoen-n-nnssasaéôæœòem 234,748 225,397 
JJ NN EUR GN PERENNE PRETEREA 20,085 17,773 
Other raa a a ²ꝛ·ꝛ·⅛ m cle hn Ne D alg ES es hae value, thousands $15,697 $19,164 
Lithium ores —— o sume ok en ⁰ St G 8 do- 81.394 $1,479 
Nickel metal including alloys, all formen - - „ 534 13,891 
Precious metals, wastee‚é Ss222s22o22L value, thousands $1,243 $2,610 
Precious and semiprecious stones, worked or unworked __—--------------——- do... $1,100 $1,872 
r ³˙Ü, Sts eS ⁰;ut; mt é do- $55 $2,772 
Tin metal including alloys, all form - - - -- ---------------------————-- 748 865 
Tungsten ore and concentrate value, thousands $2,365 $1,909 
1Data represent sales. 
Table 3.—Zimbabwe: Imports of mineral commodities 
(Thousand dollars) 
Commodity 1978 1979 
Aluminum metal including alloys, semimanufactures _ - - - - -----------------—-— 2,682 3,720 
Building materials, refractory —-—-------------------------—----—-—-———— 5,744 6,954 
Fertilizer materials: 
Manufactured: 
Nitrogenoüs -ze nanasa die us M a es 1,832 1,946 
) %% ³⁰ ¹w ĩͤ st eg ſyd mr; ⁰ ay a gk dte 5,203 3,889 
All:: Ll lg ³ꝛ -- ö ð yd ð ⁰⁰ʒ ee gd 2,571 2,031 
Iron and steel metal: 
„ d ñ ß t ee ed ee e 1.543 2,020 
Semimanufactures: 
Bars, rods, angles, shapes, sections - - - - - - -------------------——--——- 2,761 4,176 
Universals, plates, sheet 17,591 „506 
Rails and accessories 1,378 147 
Lead metal including alloys, semimanufactureees̃q½x 535 1,285 
Petroleum and related products _------------------=-—----—---—---——-—— 116,178 218,096 
1 ĩ˙¹àA ⁵ ↄ ⁵ Pd a eit PET 8 1.39 1.529 


COMMODITY REVIEW 


METALS 


Chromite.—Production of chromite in 
Zimbabwe was fram both podiform and 
stratiform deposits. Production from an elu- 
vial chromite deposit ceased in 1956 with 
the closure of the Feoch Mine, west of 
Motorshanga Pass. Union Carbide Corp. 
operated the Selukwe Peak and Railway 
Block Mines in podiform deposits through 
Zimbabwe Mining and Smelting Co. Ltd., 
formerly Rhodesia Chrome Mines Ltd. Out- 
put from the two mines accounted for about 
10% of the country’s total production. 
Rhodall Ltd., formerly Rhodesia Alloys Ltd., 
a subsidiary of Anglo-American Corp., op- 
erated a number of mines in the Salisbury 
district. About 30 mines were estimated to 


be producing chromite in the stratiform 
deposits of the Great Dyke, with output 
from mining operations on the Great Dyke 
accounting for about 25% of the total pro- 
duction. Chromite seams ranged in thick- 
ness from several centimeters to 40 centi- 
meters. Mining of productive seams was by 
resue stoping, with waste rock removed 
prior to handpicking of ore. Total mine 
capacity for production of chromite in 
Zimbabwe was about 1 million tons per 
year. 

Rhodall Ltd. had five ferrochromium fur- 
naces operating at Gwelo, with a total 
capacity of 70 megawatts or about 113,000 
tons per year of high-carbon ferrochro- 
mium, low-carbon ferrochromium and fer- 
rosilicon chromium. A new 30-megawatt 
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furnace, scheduled for completion in 1982, 
was expected to increase production capaci- 
ty of high-carbon ferrochromium by 50,000 
tons per year. The Zimbabwe Mining and 
Smelting Co., Ltd., had four furnaces in 
operation at Que Que, with a total capacity 
of 50 megawatts or about 90,000 tons per 
year of ferrochrome. Two new furnaces of 
24-megawatt capacity each were under con- 
struction and scheduled for completion in 
1981 and 1982. They would each add about 
45,000 tons per year of ferrochromium ca- 
pacity to the plant at Que Que. 
Cobalt.—Byproduct production of cobalt 


from nickel was initially solely from the. 


Bindura smelting plant of Bindura Nickel 
Corp. (BNC), formerly Rhodesian Nickel 
Corp. (Rhonick). A cobalt recovery plant 
was added to the nickel smelter at Eiffel 
Flats in 1979 to process residue from the 
Empress Mine. About 50 tons of cobalt 
sludge was produced by BNC from Trojan, 
Madziwa, and Epoch nickel mine concen- 
trates, and 31 tons of cobalt in sludge was 
produced from Shangani nickel concen- 
trates in 1979. The remainder was from Rio 
Tinto (Zimbabwe) Ltd.’s (formerly Rio Tinto 
Rhodesia Ltd.) Empress Mine. Future out- 
put was expected to stabilize below 200 tons 
per year due to the exhaustion of stockpiled 
material. 

Copper.—Production of copper continued 
to decline despite a mild recovery in price in 
early 1980. Approximately 30 mines pro- 
duced copper either as a primary metal or 
as a byproduct or coproduct of other metal 
output. About 3,000 tons of copper was 
produced as a byproduct of nickel mining, 
mainly from the Empress and Madziwa 
Mines. Impure copper cathodes from nickel 
electrowinning plants were refined outside 
the country.’ M.T.D. (Mangula) Ltd. was the 
leading producer, with output of 14,500 tons 
in 1980 compared with 16,600 tons in 1979. 
The principal copper deposits in Zimbabwe, 
along with reserves and grade, are listed in 
the following tabulation: 


Reserves Grade 

Deposit (thousand (percent 

tons) copper) 

Alaska ______________ _ 579 1.11 
Avon dalle 320 1.14 
Copper Ques 15,000 1.40 
Inyati a ae apie a eas tah os ele ets 870 1.54 
Miriam 14, 000 1.27 
Norah. ng 3,000 1.35 
Shackleton- n 837 1.26 


A number of mines were on a care and 
maintenance basis, such as the Shamrocke, 
Alaska, and Gwai River Mines. The Mangu- 
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la operation, which includes the Miriam 
and Norah Mines, was the leading copper 
producer. In the year ending September 30, 
1980, ore production was 1.2 million tons 
grading 0.86% copper at the Miriam Mine 
and 509,000 tons grading 1.08% at the 
Norah Mine. Data available on copper mill- 
ing operations in 1980 are listed in the 
following tabulation: 


Through Grade Copper in 
Mill put (percent concen- 

(thousand trates 

tons) copper) (tons) 
Inyati ______ 193 1.54 2,964 
Miriam 1,203 86 9,641 
Muriel 63 NA 348 
Nora 534 1.07 5,332 
Shackleton 466 1.05 €4,800 


“Estimated. NA Not available. 


Mangula began commissioning its 20,000- 
ton-per-year refinery in November. Full 
capacity was expected to be online in April 
1981. Financing for the project was from 
local borrowing, with Zimbabwean labor 
and materials used for most of the construc- 
tion. The Lonrho Investments Group’s sub- 
sidiary, Coronation Syndicate, operated the 
Inyati and Muriel Mines through Corsyn 
Consolidated Mines. A smelter and refinery 
existed at the Inyati Mine for treating a 
portion of the mines’ output for production 
of 3,100 tons per year of refined copper. 
Refined copper produced at Inyati was used 
locally for the manufacture of copper cable, 
most of which was exported. Lonrho gained 
full ownership of Nyaschere Copper (Pvt.), 
in which it already controlled 50%. The 
company was the operator for the Ny- 
aschere and Shamrocke Mines. 

Gold.—About 260 gold mines were opera- 
tional in 1980, with 22 mines accounting for 
nearly 78% of the total output.* The princi- 
pal mining concerns were Lonrho, Falcon 
Mines Ltd., Falconbridge Nickel Corp., 
Homestake Mines (Pvt.) Ltd., and Rio Tinto 
Zimbabwe Ltd. Lonrho was the largest gold 
producer with eight mines, five of which 
were opened since UDI. Lonrho’s subsid- 
iary, Coronation Syndicate, owned Corsyn 
Consolidated Mines, which operated the 
Arcturus, Mazoe, Muriel, and Inyati Mines. 
Another subsidiary, Attica Mines (Pvt.) 
Ltd., operated the Shamva and How Mines. 
Independence Mining (Pvt.) Ltd. also a 
Lonrho affiliate, operated the Old West and 
Redwing Mines near Umtali. The group’s 
Mashona Kop Mine near Salisbury ceased 
operation in early 1980 due to depletion of 
ore reserves.” Assets remaining from the 
operation were transferred to the Arcturus 
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Mine, which was one of the leading gold 
producers in Zimbabwe, employing 730 per- 
sonnel. Production in the year ending Sep- 
tember 30, 1980, was 19,000 troy ounces. 
Crosscut extensions made on number 10 
level during what was expected to be the 
last month of mine life intersected new ore. 
As of June 30, 1980, proved reserves were 
501,000 tons grading 0.28 troy ounce of gold 
per ton. Modifications of the mill were also 
under way to allow processing of weathered 
ore by 1981. In the year ending September 
30, 1980, Corsyn Consolidated Mines had a 
total mill throughput of 462,000 tons, with a 
production of 56,600 troy ounces of gold, 
68,700 troy ounces of silver, and 3,300 tons 
of copper. The company expected to im- 
prove recovery of gold, silver, and copper, 
with a slight increase in mill throughput. In 
addition, 14,700 meters of primary develop- 
ment and 700 meters of shaft sinking were 
planned in the new year.* 

Falcon Mines Ltd. was the second largest 
producer of gold in Zimbabwe after Lonrho. 
The company operated the Arlandzer, Dal- 
ny, Mascot, Turkois, and Venice Mines. The 
company also had a 40% share in Olympus 
Consolidated Mines Ltd., which operated 
the Commoner Mine in Gatooma and the 
Old Nic and Dawn Mines near Bulawayo. 
Falcon Mines Ltd. placed its recently ac- 
quired Golden Oriole Mine into production 
in May 1980. However, results were below 
those expected because of metallurgical 
problems. A new concentrator was being 
built at the Venice Mine, along with a new 
shaft to supply the 6,000-ton-per-month ca- 
pacity of the plant. This production will be 
in addition to the 5,000 tons per month 
supplied to the Dalny plant, which also was 
to be expanded to 7,000 tons per month. The 
Dalny Mine was the largest gold producer 
in Zimbabwe, employing over 1,500 person- 
nel. The company reported a total mill 
throughput of 241,550 tons in 1980, yielding 
47,900 troy ounces of gold. Reserves were 
reported at 2 million tons, averaging 0.29 
troy ounce per ton. Working costs increased 
38% in 1980, mainly due to salary and wage 
scale adjustments. Additionally, the taxa- 
tion charge increased due to reduction of 
the depletion allowance from 15% to 5%. 
Capital expenditures of $6.7 million were 
planned for the new year, mainly for the 
Venice and Dalny Mines. 

Iron and Steel.—Rhodesian Iron and 
Steel Co. Ltd. (RISCO), the country's sole 
iron and steel producer, expanded its export 
markets with increased sales of billets to 
other African nations having rerolling 
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facilities. With only about 25% of produc- 
tion used locally, RISCO was capable of 
supplying 100,000 tons per year of billets for 
export. A $148 million expansion plan was 
under way to double this capacity. In addi- 
tion to Kenya, overseas markets included 
Bangladesh, the Republic of Korea, Saudi 
Arabia, and several members of the Europe- 
an Communities.“ 

Iron ore feed to the four blast furnaces at 
the steel plant was from the Ripple Creek 
Mine at Redcliff and the Buchwa Mine, 
about 200 kilometers southeast of Redcliff 
near Shabani. Buchwa was the principal 
source and supplied about 1 million tons of 
hematite ore grading 43% iron. Reserves 
were 20 million tons. Production at Ripple 
Creek was 300,000 tons per year of manga- 
niferous iron ore grading 51.4% iron and 
2.1% manganese. Proved reserves at Ripple 
Creek were 44 million tons, with an addi- 
tional 100 million tons indicated. A study 
was under way to determine the feasibility 
of building a sintering plant at Redcliff to 
treat Ripple Creek ore. If successful, blast 
furnace feed would be 80% sinter in the 
ratio of 4 tons of Ripple Creek ore to 1 ton of 
Buchwa ore and 20% of lump ore. 

Nickel.—Nickel has been found in 
Zimbabwe in five different geologic environ- 
ments: Hydrothermal shear-zone deposits, 
lateritic ore deposits, ultrabasic lava depos- 
its, unlayered mafic intrusions, and layered 
mafic intrusions.'! Output from hydrother- 
mal shear-zone deposits terminated in 1957 
with closure of the Noel Mine southeast of 
Bulawayo. Lateritic deposits, such as the 
Musengezi complex in the northern part of 
the Great Dyke, and layered mafic intru- 
sions in the Great Dyke itself were under 
investigation for development. Nickel in 
ultrabasic lava flows at the Trojan Mine 
was in talc and serpentinite host rock, 
which was easy to mine, but costly to 
beneficiate. Nickel in unlayered mafic in- 
trusions at the Madziwa Mine was in gab- 
broic or dioritic rock, which was difficult to 
drill and had erratic mineral distribution. 
Ore reserves in Zimbabwe were 60 million 
tons grading 0.6% to 1.2% nickel. Possible 
reserves of 2,000 million tons grading 0.25% 
nickel, 0.25% copper and 3 to 5 grams of 
combined platinum and palladium per ton 
of ore existed at the Hartley and Wedza 
complexes of the Great Dyke. In addition, 
nickel mineralization at Hunters Road near 
Que Que has been put at 15 to 20 million 
tons grading 0.75% nickel. 

Primary nickel production was from six 
mines by three companies. BNC owned 
three mines, as well as the smelter at Bin- 
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dura operated by Bindura Smelting and 
Refinery Co. BNC was partly controlled by 
Anglo-American Corp. Rio Tinto (Zim- 
babwe) Ltd. owned two mines and a refin- 
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ery at Eiffel Flats, Gatooma. The following 
tabulation gives primary nickel mines by 
year of development, as well as owners and 
operators. 


Mine Startup Owner Operator 
Trojan oe MER S 1964 Bindura Nickel Cor Trojan Nickel Ltd. 
Madziwa.. ------------——- 1969 J 86 Madziwa Mines Ltd. 
Empress 1971 Rio Tinto Zimbabwe Ltd Empress Nickel Mining Co. 
Perserverancgt/ee _ 1972 %%% ĩ ĩͤ VVT Do. 
Shang ani 1975 Johannesburg Consolidated Invest- Shangani Mining Corp. Ltd. 
ment Co. Ltd. (49%); 
Bindura Nickel Corp. (37%). 
EDOCh- i ³² ma ee eei 1976 Bindura Nickel Corp- - Trojan Nickel Ltd. 


Delays in development work at the Em- 
press Mine because of poor ground stability 
as well as dilution and support problems 
encountered in early pillar removal result- 
ed in a decline in tonnage and grade of ore 
produced. Production was also affected by 
a strike of 1,350 laborers in May. Mill 
throughput of 840,000 tons was planned for 
1981 compared with 880,000 tons in 1980 
and 934,000 tons in 1979. Rio Tinto (Zim- 
babwe) Ltd. acquired the remaining shares 
of Empress Nickel Mining Co. in what was 
essentially a rationalization of its interest 
in Zimbabwe. 

Mining operations at the Shangani Mine 
have been highly sensitive to metal prices 
over the period of operations since 1976, and 
financial losses have been significant. The 
fiscal year ending June 30, 1980, was its 
first profitable year. Mill throughput was at 
the rate of 5 tons of open pit ore to 1 ton of 
underground ore following an underground 
development program. Production at both 
the Shangani Mine and the Trojan Mine 
was halted in November because of strikes. 

Tin.—The Kamativi Mine east of Wankie 
continued to account for nearly all the tin 
output of Zimbabwe in 1980. The Industrial 
Development Corp. of Zimbabwe had a 91% 
controlling interest in Kamativi Tin Mines 
Ltd., which owned and operated the mine. 
Mill throughput was 60,000 tons per month 
of underground ore. averaging 0.18% tin. 
New analytical equipment was being in- 
stalled to enhance identification of tantalite 
bearing tin ore for exploitation. An explora- 
tion program aimed at documenting higher 
grade ore was under way. Development 
work was also being carried out for an 
opencast mine, which was to be brought 
into operation to reduce demands made on 
the underground workings.'? 


NONMETALS 


Asbestos.—Shabani and Mashaba (Pvt.) 
Ltd., a subsidiary of Turner and Newall, 
operated the largest asbestos mining oper- 
ation in Africa at Shabani, employing 4,300 
people. 1s It also operated the Gaths, King, 
and Temeraire Mines east of Fort Victoria, 
which together with the Shabani Mine 
accounted for 90% of the country's total 
output of 260,000 tons in 1979. Chrysotile 
deposits at Shabani were located at the 
center of a 15-kilometer-long ultramafic sill, 
forming over 30 irregular shaped podlike 
ore bodies. Numerous minor faults and rock 
fractures cut the ore bodies and surround- 
ing rock with considerable effect on rock 
competency. Both block caving and sublevel 
caving were the preferred mining methods, 
while the vertical crater retreat system of 
mining was being evaluated. Ore was ac- 
cessed by two main shafts with a multi-level 
hoisting system employed to avoid gravity 
loading of asbestos ore through long ore 
passes. Initial rock assessment tests were 
initiated 11 years prior to main access 
development of a given ore block, with 
actual development of the block based on 
data from previously monitored blocks, 
rather than mathematical models. A new 
mill was activated at Shabani in September, 
built almost entirely by indigenous compa- 
nies using locally supplied materials. Total 
mill throughput at Shabani was 2.4 million 
tons per year of new ore and 720,000 tons 
per year of reclaimed ore. Sizing and clean- 
ing stages of asbestos fiber processing, fol- 
lowed by fluffing and blending, yielded a 
low-iron product for volume reduction and 
bagging. The Gaths and King mills had a 
combined throughput of 2.16 million tons 
per year, and the Temeraire mill had a 
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throughput of 480,000 tons per year of 
reclaimed material. 

The Boss, Rex, Pangani and Vanguard 
Mines were operated by Pangani Asbestos 
Mines (Pvt.) Ltd., a subsidiary of Asbestos 
Investments Pty., Ltd. The Kudu Mine, an 
opencast mining operation, had a mill 
throughput of 360,000 tons per year. It was 
operated by Kudu Mines (Pvt.) Ltd., a sub- 
sidiary of Essexvale Asbestos (Pvt.) Ltd. The 
Thornwood Mine was owned and operated 
by A.D. Theron and Sons (Pvt.) Ltd., and the 
D.S.O. Mine was owned and operated by 
D.S.O. Asbestos (Pvt.) Ltd. The Ethel Mine, 
originally owned by Swedish interests, 
ceased operation in 1966 when markets for 
the mines' output were terminated. At the 
time of termination, the operating company 
had 11 production levels laid out, with each 
level having 4 years of ore supply. 

Corundum.—Zimbabwe was the leading 
world producer of natural corundum, with 
output from only two mines. The major 
portion of output was in the form of boulder 
corundum produced at the O'Brien Mine 
near Concession. Reserves at the O'Brien 
Mine were reported at 60,000 tons, includ- 
ing both quarry and alluvial corundum. The 
alluvial deposit, with generally higher 
grade corundum, covered 72 acres and was 
mined by hand. Crystal corundum was pro- 
duced at the Andrew alluvial claim, east of 
Chiredzi. Other deposits of corundum were 
located in the areas of Fungwi, Wedza, 
Mrewa, Beit Bridge, and Belingwe. 

Graphite.—The Lynx Mine northwest of 
Karoi was the sole graphite producer, with 
an output of 5,760 tons in 1979. Operated by 
Rho German Graphite (Pvt.) Ltd., produc- 
tion had begun in 1966 at the rate of 4,800 
tons per year. À new plant was under 
construction to increase output to 1,000 tons 
per month. The deposit was reported to 
contain high-grade flake graphite, with 
26% to 28% carbon in ore. The final product 
after flotation was 90% to 92% carbon. 
Reserves were equivalent to 50 years at 
current levels of output, with 98% of pro- 
duction exported, mainly for use in foundry 
facings.'* Other deposits have been found, 
as in the Dett area near Wankie, but have 
not been mined because of marketing prob- 
lems. 

Limestone.—Production of limestone, in- 
cluding dolomite and calcite, exceeded 1 
million tons and was valued at nearly $4 
million. Deposits were widely distributed 
throughout the country and were found 
mainly as lenticular masses in close con- 
formity with banded ironstones of the Bula- 
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wayan Group. The most important source 
was the Early Worm Mine at Concession 
with vast reserves and high grade. A sub- 
stantial portion of high-grade metallurgical 
limestone was consumed by the ferro- 
chrome industry. Numerous other deposits 
were mined for local consumption. The 
Rushinga dolomite near Mount Darwin was 
reported as high grade, with reserves ex- 
ceeding 100 million tons. The Sternblick 
deposit near Salisbury and the Colleen 
Bawn deposit near Gwanda were both used 
exclusively for cement manufacture. In the 
Mazoe Valley, the Pioneer lime works pro- 
duced high-grade agricultural lime, and the 
Risco limestone was mined to supply the 
country’s sole steel plant at Redcliff. The 
generally high iron content of domestic 
supplies required the importation of about 
$740,000 worth of burnt limestone. Expan- 
sion of the agricultural sector was expected 
to require about 500,000 tons of limestone 
annually. 

Lithium.—Bikita Minerals (Pvt.) Ltd., a 
subsidiary of Selection Trust, operated the 
principal lithium deposit in Zimbabwe at 
Bikita, 67 kilometers east of Fort Victoria. 
Reserves at the deposit were reported at 8.1 
million tons grading 1.4% lithium. About 
230 people were employed at the site which 
produced petalite, spodumene, lepidolite, 
eucryptite, bikitaite, and amblygonite. Min- 
ing was concentrated in the Al Hayat quar- 
ry where the predominant mineral mined 
was petalite. Production was about 10,000 
tons per month, with about 4,500 tons per 
month of salable product hand-sorted and 
stockpiled at the sorting plant. The remain- 
ing quantity was classed mainly as petalite 
rejects of low concentration and was stock- 
piled for possible future use as a chemical 
feed. A dry grinding plant employing a 
semiautogenous process was installed in 
1978 to meet individual customer size speci- 
fications for marketable products.!5 

Magnesite.—Zimbabwe produced over 
84,000 tons of magnesite in 1979, most of 
which was exported for production of refrac- 
tory brick for use in the steel and copper 
industries. A small portion was calcined 
and ground for local use by Sable Chemical 
Industries Ltd. to produce fertilizer. All 
output was mined underground from a sedi- 
mentary deposit at Barton farm, southeast 
of Gatooma. Other occurrences included the 
Mat Mine, near Beit Bridge and the Calac 
deposit in the Nuanetsi area. 
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Coal.—The International Finance Corp. 
was assessing a loan requirement of $148 
million to expand coal production at Wan- 
kie, the country’s sole coal producer. Output 
was to be increased from the current level 
of about 3 million tons per year by the 
opening of a new mine producing high-ash 
coal. The major portion of the additional 
output, which was to commence in 1982, 
was planned to supply the first stage of a 
new coal-fired powerplant at Wankie, with 
an initial capacity of 480 megawatts. New 
coal production amounting to 4.5 million 
tons may be required from Wankie upon 
full completion of the powerplant with a 
capacity of 1,280 megawatts. 

Strikes affected coal production in May 
and November, with as many as 4,000 of the 
5,735 people employed at the site refusing to 
work. Limited quantities of coal were im- 
ported from the Republic of South Africa in 
May to make up the loss of coal supplied to 
steam engines caused by the strike.“ Pro- 
duction from individual mines and sales in 
tons is listed in the following tabulation for 
years ending August 31 of the year stated: 


1979 1980 
Underground mines: No. 3 1.126, 430 1,122,248 
Opencast mines: 
N ee ee 164,668 99,309 
N 259,656 524,926 
No. 2A cei 384,689 "—- 
; eet 1,324,194 1,423,246 
Totals eee 3,259,637 3,169,729 
iscardss 491,655 617,393 
Salable products ________ 2,767,982 2,552,336 
Used internally 85,783 1,032 
Total coal sales 2,382,199 2,221,304 


The No. 4 underground mine was to be 
opened in anticipation of depletion of No. 3 
underground mine reserves. The No. 2 
opencast mine reached the limit of overbur- 
den removal and was being replaced by No. 
2A. Output from No. 1 opencast mine was 
used solely to supply customers with low 
phosphorus coal requirements. Total sales 
of coke were 235,168 tons compared with 
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201,471 tons in 1979.17 

Petroleum.—The country’s sole petrole- 
um refinery at Umtali was evaluated for 
refurbishing and recommissioning, perhaps 
by 1982. The refinery remained inactive 
since the closure of its supply line, the Beira 
pipeline, in 1967. It originally processed 
light Iranian crude oil, with a capacity of 
900,000 tons per year. Changes in feed 
material as well as product yield were 
anticipated as new fuel requirements were 
to be met. Output of regular gasoline from 
the Feruka refinery was expected to be 
blended with ethanol produced from sugar- 
cane at Triangle. Zimbabwe, Mozambique, 
and seven oil companies were shareholders 
in the Feruka refinery. 

The first ethanol plant in Zimbabwe went 
into production at Triangle in April 1980, 
using sugar as a feedstock. Fuel from the 
plant was blended with gasoline to produce 
a 15% ethanol-85% gasoline mixture. 


1Physical scientist, Branch of Foreign Data. 

2Where necessary, values have been converted from 
Zimbabwe dollars (Z$) to U.S. dollars at the rate of 
Z$1.00 = US$1.48. 

3Monthly Digest of Statistics (Salisbury). February 1981, 


pp. 

‘Falcon Mines Ltd. 71st. Annual Reports and Accounts 
For the Year Ended 30 Sept. 1980. 9 pp. 

5Chamber of Mines Journal (Salisbury). Copper Re- 
sources of Zimbabwe. V. 23, No. 1, January 1981, p. 39. 

Harrison, N. M. Mineral Resources of Zimbabwe—an 
Overview. Zimbabwe Econ. Conf., Salisbury, September 
1980, 19 pp. 
go ening Annual Review—1980 (London). Zimbabwe, pp. 

1-502. 

®Coronation Syndicate Ltd. Annual Report. Sept. 30, 
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9The Financial Gazette (Salisbury). RISCO Drives for 
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The successful expansion of crude oil 
production begun in late 1977, led to prom- 
ising development of the nonfuel minerals 
sector. Although actual production of non- 
fuel minerals was limited both in variety 
and in percentage of output on a world 
scale, the potential for expansion with a 
rapidly developing infrastructure was sig- 
nificant. The energy base was expanding 
with construction of two new hydroelectric 
powerplants in addition to the existing 
plant near Edea. The Song Loulou plant 
will have a 240-megawatt capacity, and a 
hydroelectric plant under construction in 
the northern part of the country by main- 
land China will have 72 megawatts of in- 
stalled capacity. 

Inflation of between 15% and 20% result- 
ed in a real gross domestic product (GDP) of 
$2.8 billion? in fiscal year 1980 (July 31 to 
June 1), up 6% from that of the previous 
fiscal year. Petroleum became the leading 


export item in terms of value, surpassing 
coffee and cocoa exports. Mineral exports as 
a whole increased eightfold in value, mainly 
because of oil sales. Oil exports also caused 
a reduction in the trade deficit by nearly 
one-third, and the Government expected its 
1980-81 budget to be balanced at $1.17 
billion. The Port of Douala accounted for 
about 3 million tons of cargo, or 9396 of total 
maritime traffic for Cameroon. Expansion 
plans for the port call for an initial increase 
to 5 million tons, and a cargo handling 
capacity of 7.5 million tons in 1985 and 10 
million tons by 1990. The Port of Victoria 
will gain importance with the startup of an 
oil refinery. The country’s third seaport at 
Kribi was used solely for timber shipments, 
and capacity at the Port was to triple by 
1981. The Government operated its own 
shipping line with six oceangoing freight- 
ers. France was the dominant trading 
partner, accounting for 29% 
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and 45% of the value of Cameroon’s exports 
and imports, respectively. The United 
States imported $186 million worth of crude 
oil from Cameroon in fiscal year 1980. 

The aluminum smelter at Edea, operated 
by Campagnie Camerounaise de |’ Alumi- 
nium Pechiney-Ugine, had a capacity of 
62,000 tons per year. Alumina for the smelt- 
er was imported from Fria, Guinea. The 
facility utilized about 65% of the hydroelec- 
tric power generated, mainly from the 
powerplant at Edea. Proposals have been 
made to expand capacity to 80,000 tons per 
year at a cost of $120 million. The Interna- 
tional Finance Corp. of the World Bank was 
to provide $100 million for the project. 
Power requirements for the expansion 
would be provided by a new hydroelectric 
plant nearing completion at Song Loulou 
with a capacity of 240 megawatts. Develop- 
ment of an estimated 1 billion tons of 
indigenous bauxite resources near Minim- 
Martap, about 100 kilometers south of 
Ngoundéré, was hampered by the continued 
lack of adequate transport capacity. Several 
international concerns have been interested 
in the deposits. A recently completed study 
indicated a cost of $300 million for upgrad- 
ing the railroad and port system. The poten- 
tial construction of an alumina plant at 
Kribi has also been considered in conjunc- 
tion with exploitation of the deposits. 

Small-scale tin production from alluvial 
deposits continued at Mayo Darlé in north- 
west Cameroon. Output has declined to less 
than 10 tons of tin in concentrate for export 
from the early 1940’s when several hundred 
tons of tin in concentrate were produced. A 
feasibility study began on tin mining and 
the exploitation of other nonferrous met- 
als in southwest Cameroon by the Bureau 
de Recherches Géologiques et Miniéres 
(BRGM) of France. The French Government 
and the European Development Fund were 
financing the project. 

The fertilizer plant at Bonaberi, operated 
by Société Camerounaise des Engraise, re- 
sumed operations following several years of 
inoperation. Full production capacity was 
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90,000 tons per year of various fertilizer 
products, using imported raw material. 
About 200 people were employed at the 
plant. 

Natural gas resources underwent ap- 
praisal for utilization in a liquefied natural 
gas (LNG) plant. Kribi has been proposed as 
the site of the project, as well as for a LNG 
shipping terminal. Sea floor studies were 
underway to determine the most favorable 
coastal channel for LNG tankers. Five off- 
shore gas areas were converted from explo- 
ration permits to production concessions 
based on their commerical viability: Sandy- 
gaz, Kita-gaz, Kolé-gaz, Ekundu-gaz, and 
Bravo-gaz. Gulf Oil Co. announced the dis- 
covery of a large natural gas deposit near 
Douala. Additional drilling continued in the 
area to determine the deposit’s commercial 
viability. 

The Government established the state- 
owned Ste. Nationale de Hydrocarbures 
(SNH). SNH had a 60% share in offshore 
operations and 50% interest in all explora- 
tion permits. All production was by Société 
Nationale Elf Aquitaine, which completed 
development of two offshore fields. Output 
averaged 56,767 barrels per day in 1980, 
compared with an average of 34,466 barrels 
per day in 1979. Average daily production in 
1981 was projected to be about 81,000 bar- 
rels. All crude oil output has been exported. 
An oil refinery, under construction since 
October 1978 near Victoria, will have an 
initial capacity of about 30,000 barrels of 
throughput per day. SNH will be the sole 
supplier of the refinery’s feedstock, which 
will be about one-half of the company’s 
share of total production. The remaining 
portion of the Government’s allotment of 
crude oil will be available for export. SNH 
has 66% equity in the refinery and France 
has 10%; the remainder was divided evenly 
among four separate companies. Commis- 
sioning of the refinery, planned for 1981, 
will make Cameroon self-sufficient in re- 
fined products. Sales of refined products to 
the Central African Republic and Chad 
were also planned. 
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Table 1.—Other countries of Central Africa: Production of mineral commodities! 


Country,” commodity,’ and unit of measure 1976 1977 1978 1979 1980* 
CAMEROON 
Aluminum metal, primary- - ---- metric tons 51,124 55,593 48,620 43,200 43,000 
Cement, hydraulic do... 298,909 362,953 *350,000 489,560 500,000 
Gold, mine output, metal content _ troy ounces. _ 251 182 200 147 150 
Petroleum, crude . thousand 42-gallon barrels. . "M 277 4,700 12,482 14,600 
5 RERO SER metric tons. _ 17,880 *17,880 17,500 NA NA 
tone: 
Limes tone do- 60, 463 91.135 79,180 80,000 NA 
Marble do... 638 678 €700 665 NA 
Tin ore and concentrate: 
Gross weight ~- -------------- do... 19 21 20 12 12 
Metal content do. ..- 10 14 14 8 8 
CENTRAL AFRICAN REPUBLIC 
Diamond: 
Gt! ndn ee carats. _ 171,604 178,145 198,953 220,500 245,000 
Industrial do- 114,403 118,764 85,266 94,500 105,000 
Total eee a sete do... 286,007 7296909 284219 315,000 350,000 
Gold - ↄo»wꝛ»»» m le os i the t troy ounces. . *400 *100 *965 2,181 2,000 
Uranium ore, metal content kilograms. _ Bind PD 150 1; 1,500 
CHAD 
Sodium carbonate, natural (natron), slabs (plaques) 
and broken metric tons - 5,000 €11,000 11,000 €11,000 8,000 
CONGO 
Cement, hydraulic... --------- do... 52,000 *50,000 *50,000 *50,000 50,000 
Copper, mine output, metal content do- 408 1,011 800 1,000 1,300 
Gas, natural: 
ross? |. = =k million cubic feet. 13,000 1,600 7,500 9,000 10,000 
Marketed _____________-_--- do... 533 310 *300 €350 350 
Gold, mine output, metal content* _ troy ounces. - 6,900 1,000 1,000 7,000 7,000 
Lead, mine output, metal content metric tons_ _ 2,544 2,368 4,235 r e7 000 7,000 
Petroleum, crude _ thousand 42-gallon barrels_ — 14,274 12,045 4,500 19,546 22,500 
Potash, crude K20 equivalent ---. metric tons 256,521 135,500 ae sates ee 
Zinc, mine output, metal content do____ 5,301 5,266 4,800 (4) 
*Estimated. Preliminary. Revised. NA Not available. 


Includes data available through Oct. 12, 1981. 

2In addition to the countries listed, p pegar Guinea and Sao Tomé e Principe, covered textually in this chapter, 
presumably produce modest quantities of a variety of crude construction materials (clays, stone, and sand and gravel), 
and may produce minor amounts of other mineral commodities (most notably gypsum, lime, and salt), but output is not 

reported quantitatively and available information is inadequate to make relia ice estimates of output levels. 

In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, 

stone, and sand and gravel) presumably are produced, but output is not reported quantitatively and available information 
is inadequate to make reliable estimates of output levels. 


Revised to none. 
Table 2.— Cameroon: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Destinations, 1979 
Commodit 1978 1979 : 
" 1 Other (principal) 
METALS 

Aluminum metal including alloys: 

Un wrou gt 7.244 30,518 "TS France 22,571; Japan 5,096. 

Semimanufactures ö 5,976 10,011 -- Ivory Coast 5,625; Gabon 1,358. 
Copper metal including alloys, scrap 57 210 Mn Belgium-Luxembourg 99; Nether- 
Iron and steel metal: 

SCIBDa ol ⁰ Se eta 801 2,552 ete Italy 2,514 

Semimanufactures 267 588 em Italy 351; ub 184. 
Lead metal including alloys, all 

J˙!Sdddd 0 eee oS 21 38 es All to Italy. 
Tin ore and concentrate oe 16 m All to Spain. 
Zinc metal including alloys, all forms 51 41 xa Belgium-Luxembourg 30. 

NONMETALS 

p 172, 326 2,742 RFA 


00 ns Central African Republic 
Clays, crude - - - -- --------—-- 2 ae ui 
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Table 2.— Cameroon: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 ; 
TIE cee Other (principal) 
NONMETALS —Continued 
rien materials: iod 
Man 43 61 Gabon 39; Chad 22. 
vie Ammonia EE E es es BS 2 A All to Chad. 
Salt and beine 5-7 7005 nee 1,753 741 -. Chad 658; Nigeria 79. 
Sodium and potassium compounds, 
n.e.s.: Caustic sda S 118 "n Gabon 117. 
Stone, sand and gravel... de 168 8 All to Chad. 
Sulfur: Sulfuric acid, oleum_ _ _ _ _ _ Ho 4 cu Gabon 3. . 
Other: Crude ______________ 106 8 TS All to Chad. 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. _ 1,803 13,303 9,715 Spain 1,392; France 1,349. 
Refinery products: 
Gasoline 
42-gallon barrels. _ 68 9,716 m Chad 4,904; Netherlands Antilles 
2,278; France 1,284. 
Kerosine and white "unt 
E 372 5,936 Pee Chad 5,789. 
Distillate fuel oil _ do PAS ae 4,073 oak Chad 3, 879. 
Lubricants ______ do ... 7,959 14,805 "RS Gabon 11, 613; Chad 2,366. 
Unspecified do— 35 196 fas Gabon 147. 


Table 3.— Cameroon: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 ; 
d Sues Other (principal) 
METALS 
Aluminum: 
Oxide and hydrox ide 81,783 67,366 HS Guinea 67,183. 
Metal including alloys: 
„ fe ee Ete em 14 Bc Gabon 6; Congo 5. 
Unwrought ------------- 97 755 — France 750. 
Semimanufactures 910 1.234 NS France 636; Ivory Coast 280; 
United Kingdom 175. 
Chromium oxide and hydroxide 1 3 = West Germany 2. 
Cobalt oxide and hydroxide 
value, thousands_ _ $4 $5 _. All from Netherlands. 
Copper: 
Matte do— ae $1 as All from France. 
Metal including alloys, all forms 162 423 1 185 Kingdom 242; France 
136. 
Iron and steel: 
Ore and concentrate excluding roasted 
iron pyrites --------------- ee 42 a All from China, mainland. 
eta 
SCIBD Lo oc Ernie 44 8 oes Nigeria 5. 
Pig iron including cast iron 185 588 100 France 487. 
Sponge iron, powder, shot _ _ _ _ _ 18 28 EN All from France. 
Ferroalloys- - - - --- ------- 11 8 A Do. 
Steel, primary forme 14,006 18,836 NON West Germany 10,644; France 
Semimanufactures: 
Bars, rods, angles, shapes, sec 
h ux et e 28,975 32,487 1 France 19,023; Canada 4,604. 
Universals, plates, sheets _ _ 11,516 20,881 488 France 14,898; Ja 2,676. 
Hoop and strip - - ------- 2,070 790 74 West Germany 277; United 
Kingdom 195; France 105. 
Rails and accessories 783 1,734 Ev France 1,659. 
II/!!! 4.915 6,134 ES France 5,844; West Germany 72. 
2 Tubes, pipes, fittings _____ 28,258 35, 165 62 France 27,369; Japan 3,109. 
a 
OxId6 hie . ]ĩÜ ˙¹ m 68 80 eoe France 70. 
Metal including alloys, all forme 10 11 S22 France 10. 


Magnesium metal including alloys, all 
forms can Sh ee 123 269 226 France 43. 
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Table 3.— Cameroon: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Manganese: 
and concentrate EERE ah ate 


Oxide 
Nickel metal including alloys, all forms 


Platinum-group metals including alloys, 

unwrought and partly 8 

value, thousands 

Silver metal including alloys, any rouEnt 

and partly wrought _______ do. 
Tantalum metal including alloys, all 

forms os 8E 8 
Tin metal including alloys, all forms 
Titanium oxide 
Tungsten metal including alloys, all 


forme value, thousands  .. 
Zinc: 
Oxide and perox ide 


1 including alloys, all forms 

er. 

Ores and concentrates 

Ash and residue containing nonfer- 
rous metals 


NONMETALS 


Abrasives, n.e.s.: 
oe Pumice, emery, corundum, 
Aitificisledrundum «os 
Grinding and polishing wheels and 
stones no ee 


Boron materials: 
Crude natural borates__________ 
Oxide and hydroxide 
Cement ..— — ]oÜ²˙i mur md 
Chal 


briek eene Z M 
Nonrefractory ji 


Diamond: 
Gem, not set or strung 
value, thousands_ _ 
Industria do— 
Diatomite and other infusorial earth _ _ _ 


Feldspar, fluorspar, ete .. - 
Fertilizer materials: 
Crude, potassic ______________ 
Manufactured: 
Nitrogenous _____________ 


Other including mixed 
Ammon ia 
Graphite, natural 
Gypsum and plasterrrr 


“Crude including splittings and waste _ 
Worked including A lomerated 
splittings - - - value, thousands. _ 


See footnote at end of table. 


1978 


$28 


1979 


2,016 


United 
States 


Sources, 1979 
Other (principal) 


All from Gabon. 

France 2. 

Mainly from Belgium- 
Luxembourg. 


Hong Kong $14; France $7. 
France $13; United Kingdom $3. 


All from West Germany. 
United Kingdom 37. 
United Kingdom 30; France 27. 


France 31. 
France 27. 


All from Sweden. 
Gabon 6; Congo 5. 


France 15. 
All from France. 


France 33. 

Austria 3. 

Morocco 11,300; Ireland 6,917; 
Italy 4, 008. 


All from France. 

France 10. 

France 312,618; Italy 35,092. 
France 5, 184. 


Spain 3,157; France 1,336. 


Pane 3,058; West Germany 


Italy 2,118; France 1,100; China, 
mainland 518. 


All from France. 
Japan $5; France $2. 
France 501; Belgium- 

Luxembourg 0. 
All from France. 


Spain 8,700. 


Spain 10,618; Finland 7,500, 
Netherlands 5,000. 

West Germany 1 „750: France 
350: Spain 1, 

Spain 3, ,000; West Germany 

All from France. 

France 72; Netherlands 46. 

Austria 6. 

Spain 6,622; Morocco 5,200. 

France 2,195; Spain 480. 


All from France. 


France 25; United Kingdom 10. 


All from France. 
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Table 3.— Cameroon: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
á aa Other (principal) 
NONMETALS —Continued 
Pigments, mineral: 
| Natural, crude ___________--- 16 41 -- Nigeria 22; France 19. 
Iron oxides, processed 53 85 TEM West Germany 37; France 33. 
Precious and semiprecious stones, except 
Among 353 value, thousands. . S $21 _. Switzerland $26. 
"E EURO 25 4 TN ll from West Germ 
Salt and bri ne 29,455 43,296 PN Senegal 29,415; Spain 9. 131; Italy 
Sodium and potassium compounds, n.e.s.: 
Caustic soda _ - - - - - ---------- 5,525 7,316 -- Francs 1,940; Italy 1,360; Spain 
Caustic potash _____________- 216 217 _. United Kingdom 185. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 551 200 Sas Italy 186. 
Worked. -------------- 147 724 A Italy 370; Greece 156; China, 
mainland 118. 
Calcareous stone 541 592 ias All from France. 
Dolomite, chiefly refractory-grade .. _ 808 881 ate: Do. 
Gravel and crushed rock |... 70 126 — France 74; Italy 52. 
uartz and quartzite. |... 53 23 MN Belgium-Luxembourg 20. 
8015 nd excluding metal- bearing 190 461 an France 282; Netherlands 176. 
ulfur: 
Elemental, all form 26 11,207 m All from France. 
Sulfuric acid, ol eum 288 394 ES Belgium-Luxembourg 192; 
etherlands 181. 
gaio steatite, soapstone, pyrophyllite _ _ 346 297 apse France 259. 
er: 
Cridè lc ⁵³ð A 731 1,044 36 Chad 740; Sweden 188. 
Slag, dross, and similar waste, not 
metal-bearing ------------- 108 2 _. All from China, mainland. 
Oxides, hydroxides, peroxides of stron- 
tium, magnesium, barium .....— (1) 2 m All from France. 
Building materials of id ey asbestos 
and fiber cements, and unfired 
nonmetals_ ______________ _ 622 128 2s France 392; Austria 102. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 98 389 -- United Kingdom 361. 
Carbon black 522 370 D France 357. 
T all grades including coke and 
ine 8 260 332 196 France 76: Poland 45. 
Peto roleum and refinery products: 
Crude and partly refined 
42-gallon barrels. _ 30 15 - All from Nigeria. 
Refinery products: 
Gasoline 
thousand 42-gallon barrels.. _ 653 1,432 ERE na nd Netherlands 247; 
ta 
Kerosine and white spirit dis 
8 742 1.005 E Netherlands 399; Netherlands 
Antilles 153; France 149. 
Distillate fuel oil do. ___ 1,059 1,995 EN Gabon 804; Netherlands 381; 
Netherlands Antilles 258. 
Lubricantss do- 112 57 (1) France 21: Spain 16. 
Mineral jelly and wax do. _ _ — 4 4 (1) West Germany 1: Netherlands 1. 
Liquefied petroleum gas 
do... 41 59 (1) Italy 18; France 16. 
Unspecified do_ ___ 203 221 18 West Germany 125; Netherlands 
Antilles 69. 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 232 383 ae United Kingdom 350. 


1Less than 1/2 unit. 


CENTRAL AFRICAN REPUBLIC 


Mineral production in 1980 was limited to ued to dominate the overall economy in 
diamonds and a small output of gold and 1980. In 1979, nearly 41% of the value of 
mainly test shipments of uranium ore. Dia- exports, or $43 million, was provided by 
monds replaced coffee as the country’s prin- diamonds. The high ratio of gem to industri- 


cipal export commodity in 1978 and contin- al diamonds significantly affected the value. 
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The national debt increased to $287.8 
million, and the Government was heavily 
dependent upon foreign loans and grants. 
The 1980-81 recovery plan was comprised of 
investments totaling $200 million, of which 
the mining sector was allocated $5.4 mil- 
lion. Of this amount, $4.8 million was to 
cover the cost of a pilot plant in France for 
the treatment of uranium ore mined from 
the Bakouma deposit.“ The Société de 
Uranium Centrafricain, formed in 1975, 
had exclusive uranium mining rights in the 
Central African Republic. 

Diamond production increased by 11% in 
1980. Diamond Distributors International of 
the United States operated the domestic 
diamond cutting industry in conjunction 
with the Government of the Central African 
Republic through Comptoir National du 
Diamant. The Central African Mining Ex- 


ploitation Co. was granted exploration and 
exploitation permits for gold and diamonds 
in several regions, including the western 
diamond-bearing region. Prospecting per- 
mits were valid for 5 years; exploitation 
permits were issued for 4 years. 

Financing was being sought for develop- 
ment of the Fatima-Bobosa limestone depos- 
it. Limestone from the deposit would be 
used to supply the country’s first cement 
plant. Proposed development of an iron ore 
deposit in Bogoin was postponed in view of : 
the current state of disarray of the economy 
and was expected to be reexamined in the 5- 
year plan for 1982-86. 

Continental Oil Co., which had oil discov- 
eries in Chad, continued exploration in the 
northern region close to the Chadian bor- 
der. 


Table 4.—Central African Republic: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 ; 
* 1 Other (principal) 
Aluminum metal including alloys, 
semimanufactures. . . . 2 ae 
Diamond: Gem, not set or strung 
value, thousands $26,881 $35,019 $6,492 Belgium-Luxembourg $16,577; 
nited i AM $1,564; Nether- 
lands $1,072. 
Industrial do. .. $89 aa 
Hydrogen, helium, rare gases 14 5 __ All to Chad. 
Iron and steel metal, semi- 
. value, thousands $1 ae 
De or .. 8 AE 
Sodium and potassium compounds, 
n.e.s.: Caustic sda A 47 M All to Chad. 


Table 5.—Central African Republic: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1978 


METALS 


Aluminum metal including alloys, 
unwrought and semimanufactures _ _ _ 21 
Copper metal including alloys, 
unwrought and semimanufactures .. _ _ 7 
Iron and steel metal: 
ig iron, ferroalloys, similar materials 
Semimanufactures 


See footnotes at end of table. 


Sources, 1979 
Bus d Other (principal) 
21 — All from France. 
1 c Do. 
940 ( France 894: Spain 21; Italy 12. 
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Table 5.—Central African Republic: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Lead: 
OR IGG se cae ee reU 
Metal including alloys, unwrought 
and semimanufactures 
Silver metal including alloys, unwrought 
and partly wrought 
value, thousands. _ 
Tin metal including alloys, unwrought 
and semimanufactures do— 
Titanium oxide 
Zinc: 
Oxide and per oxide 
Metal including alloys, unwrought 
and semimanufactures 


NONMETALS 


Abrasives, n. e. s.: Grinding and polishing 
wheels and stones 


seira tory including nonclay 
brick: 2.25 i 
Nonrefractory TT 
Diatomite and other infusorial earth _ _ _ 
Fertilizer materials: 

Manufactu 
Nitrogenous 
e FFC 

Potassi cc 
AmmoninkKkk 
Gypsum and plasters s 
Lime "———— Á———— ͤ ⁰ hs 


Sodium and potassium compounds, n. e. s.: 
Caustic sda 
Caustic potash ______________ 

Stone, sand and gravel: 

Dimension stone, worked 
Dolomite, chiefly refractory- grade 
Gravel and crushed rock |... 

Sulfur: Sulfuric acid, oleum —_______ 

Talc, steatite, more PY yrophyllite .... 

Other: Building materials of asphalt, as- 

tos and fiber cements, and unfired 
5 Be Fah eg Sh E hee ed EON 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 


Coal, all grades including coke and 
briquets MERE: value, thousands. _ 
Hydrogen, helium, rare gases do. |... 
Petroleum refinery products: 
Gasoline 42-gallon barrels _ 
Keros ine do- 
Distillate fuel oil do____ 
Lubricant ---------- do— 
Mineral l jelly and wax do- 
Liquefied petroleum gas do- 
Unspecified do— 


Mineral tar and other coal-, petroleum-, 
or gas- derived crude chemicals ___ __ 


1978 


9,933 
63 


162 
4,008 
2.102 


19 
1,496 


1,211 


1979 


United 
States 


Sources, 1979 
Other (principal) 


All from France. 


All from France. 


France $1. 
Netherlands 17; France 7. 


All from France. 


Do. 


Mainly from France. 
All from France. 
Zaire 8,172; France 21. 
France 18; Zaire 17. 


France 223; Italy 53; Spain 17. 
All from France. 


9888988 


Guinea-Bissau 3,072; France 646; 
Portugal 457. 


All from France. 


France 31. 
All from France. 
Do 


France 7; Netherlands 6. 
All from France. 


Do. 


Do. 


Mainly from Hong Kong. 
France $2. 


Netherlands 5,449; France 1. 

All from France. 

France 3,178; Trinidad and Toba- 
gol 000; Brazil 798. 

Ivory Coast 2,800; France 665; 
United Kingdom 476. 


France 766; Italy 557; United 
Kingdom 70. 

Spain 13,153; France 189; 
Netherlands Antilles 140. 


NA Not available. 
1Less than 1/2 unit. 
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CHAD 


The only mineral production of signifi- 
cance in 1980 was natron, a hydrous sodium 
carbonate derived from brines and evapo- 
rite deposits at Lake Chad. Output of salt, 
clays, and building materials occurred in 
limited quantities for local consumption. 
Open civil war between several factions 
disrupted the major portion of the country, 
and heavy fighting in the capital led to 
evacuation by large numbers of Chadian 
citizens and most foreign personnel. The 
war continued to forestall development of 
the country’s fledgling petroleum industry, 
which was expected to be capable of supply- 
ing local demand through the construction 
of a small refinery. Oil has been discovered 


at Kanem, north of Lake Chad, and near 
Moundou in southwestern Chad. The area 
south of the Chari River continued to be an 
oil exploration target. Consumption was 
about 1,100 barrels per day of refined oil 
products. Diesel fuel was the main fuel 
import item to power generators located in 
Ndjamena, Sarh, Moundou, and Abeche. 
The fuel supply to Chad was mainly from 
Nigeria, passing overland through northern 
Cameroon. Because there was no refinery, 
pipeline terminal, or national stocks, sup- 
plies of fuel oil amounted to only about 2 
months’ stocks located at power generator 
sites. Fuel transport was generally nonex- 
istent during the rainy season. 


CONGO (PEOPLE’S REPUBLIC OF THE) 


In 1980, output of crude oil again increas- 
ed and was the country’s principal export 
item. The GDP was estimated at $1.3 
billion. Government revenue amounted to 
$567 million, of which petroleum accounted 
for 60%. The economy in general was in 
poor financial condition. Production and 
distribution of products, which were the 
responsibility of state organizations with 
import monopolies, were erratic. Marketing 
of cement was paralyzed at times. Produc- 
tion of nonfuel mineral commodities was 
relatively insignificant, but several mining 
projects were slated for rehabilitation. 

The ABF Mining Co. of the United States 
negotiated with the State Mining Corp. for 
reopening the Holle potash mine. Potash 
production would be exported to the United 
States. The mine was closed in June 1977 
following flooding because of a rupture of 
the overlying dolomite aquifer. Output from 
the mine has been as high as 240,000 tons of 
crude potash, KO equivalent, per year. The 
lead and zinc mining sector was to receive 
assistance from the U.S.S.R. A new lead- 
zinc find was reported near Mfouati, which 
was the location for existing production. 
The concentrator at Mfouati was only op- 
erating at 25% of its 30,000-ton-per-year 
rated capacity. Soviet assistance was also 
expected for development of an iron deposit 
at Zanago, which contained 1 billion tons of 
ore grading 50% iron. 


A strike by workers of the manganese 
mine at Mbinda in Gabon in February led to 
a decline in transport earnings by Chemin 
de Fer Congo in 1980.¢ Shipment of oth- 
er mineral-related commodities included 
44,000 tons of cement and 178,000 tons of 
mixed fuels. The European Economic Com- 
munity granted a loan of $8.9 million for 
completion of modernization and realine- 
ment of the railroad. 

Crude oil was produced from four areas in 
1980. Production from Pointe-Indienne, the 
only onshore deposit, was small, and the 
deposit was nearly exhausted. Main produc- 
tion was from Emerande, where 1.4 million 
tons was recovered. Of a total recoverable 
amount of 17 million tons at Emerande, 13 
million tons had been produced by yearend 
1979. Output at Loango was 1.3 million tons, 
and production from Lekouala Marine, 
which commenced output in April, was 
estimated to be 500,000 tons in 1980. Two 
companies produced oil in the Congo, Elf 
Congo and Azienda Generale Italiani Petro- 
li S.p.A. The state-controlled Hydro-Congo 
held 20% of the capital of both companies. 
Government participation was to increase 
with higher production levels. A grant of $5 
million was received from the International 
Development Association for.the services of 
petroleum specialists as well as a training 
program and survey. 
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Table 6.—Congo: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum metal including alloys, scrap_ 
Copper metal including alloys, scrap _ _ _ 
Iron and steel metal: 

Serap i ns m ß a 


NONMETALS 


Diamond: Gem, not set or strung 
value, thousands_ _ 


Fertilizer materials, manufactured 
Sodium an compounds, n.e.s.: 
Caustic soda 


MINERAL FUELS AND RELATED 
MATERIA 


LS 
Petroleum and refinery products: 
Crude thousand 42-gallon barrels 


Refinery products: Kerosine _do_ _ _ _ 
NA Not available. 


1977 


NA 
NA 


NA 
623 


9,656 
176,824 


$5,051 
282,702 
NA 


8,981 
96 


1978 


4 
37 
87 


133 
1,546 


$8,824 
37 
40 


8,208 
26 


United 
States 


Destinations, 1978 
Other (principal) 


es France 2. 
one West Germany 28; France 9. 


PER Mainly to Benin. 
Un Italy 85; Netherlands 46. 
ic: All to Switzerland. 


$86 Belgium-Luxembourg $4,948; 


etherlands $2,795. 


z All to France. 
" Do. 


803 may t ia Brazil 2,243; Spain 


1,259. 
= All for bunkers. 


Table 7.—Congo: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum metal including alloys, all 
forme oe REPE E 
Copper metal including alloys, all forms 
Iron and steel metal: 
IAD-. ue AAA is 
Pig iron, ferroalloys, similar 
materials 
Steel, primary form 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections . L5 


Lead: 

Oxidé ³ A 
Metal including alloys, all form 
Nickel metal including alloys, all forms 
Platinum- group metals including alloys, 

unwrought and partly wrought 
value, thousands 
Silver metal including alloys, unwrought 
and partly wrought ||... O_.___ 
Tin metal including alloys, all forms 
Titanium oxide 
Zinc metal including alloys, all forms 


NONMETALS 


Abrasives, n.e.s.: Grinding and polishing’ 


wheels and stones 
Barite and wither ite 


Clays and clay products: 
Crüde. eit eG eee 


See footnotes at end of table. 


1977 


46,254 
NA 
NA 


1978 


309 


United 
States 


Sources, 1978 
Other (principal) 


Netherlands 37; France 20. 
France 15; West Germany 1. 


Mainly from Italy. 


All from France. 
Do. 


DUE 3,002; Italy 959; Mozambique 
45. 
France 2,582; Japan 901. 
France 33; Italy 6. 
France 1,272; United Kingdom 43. 
Senegal 182; Belgium-Luxembourg 
100; France 40. 
France 1,377; Italy 120. 
All from France. 
Do. 


Do. 


Do. 
Do. 


Do. 
All from Netherlands. 
All from France. 


France 18; Switzerland 8. 

All from France. 

ri E Belgium-Luxembourg 
France 204; Zaire 105. 


France 650; Senegal 152. 
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Table 7.—Congo: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1978 
Commodit 1977 1978 f 
d oe Other (principal) 
NONMETALS —Continued 
Clays and clay products —Continued 
Products: 
Refractory including nonclay 
TT UE 96 333 ncs All from France. 
Nonrefractory j 465 798 m 5 oe Italy 171; China, main- 
an f 
Diatomite and other infusorial earth _ _ — NA 152 ae Mainly from France. 
Fertilizer materials: 
Gee eee ee NA 123 East Germany 100; France 20. 
Manufactured NA 1.240 toe Romania 1,200; France 40. 
Ammoniiaaaa NA 8 ss France 7; Ivory Coast 1. 
Gypsum and plasters |... NA 203 M Mainly from Zaire. 
Life .. sce NA 127 T France 97; Belgium-Luxembourg 30. 
Pigments, mineral: Processed iron oxides NA 13 et France 7; Italy 5. 
Salt and br ines 2,806 4,285 -. West eran 1,317; Senegal 992; 
Portugal 859. 
Sodium and potassium compounds, n.e.s.: 
Caustic sda NA 1,404 Pi France 1,163; United Kingdom 140. 
Caustic potash, sodic and potassic per- 
Id 88 NA 7 as Mainly from East Germany. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked NA 4 ts All from Zaire. 
Worked. --------------- NA 28 — Mainly from Italy. 
Gravel and crushed rock NA 5 PS All from France. 
Sand excluding metal- bearing NA 123 ates All from Netherlands. 
Sulfur: Sulfuric acid, oleum . ...... NA 68 i France 35; Italy 14; West Germany 9. 
P rai steatite, soapstone, pyrophyllite _ _ NA 69 aes All from France. 
er: 
f c ̃ ͤ e Le NA 208 NET Mainly from Zaire. 
Building materials of asphalt, asbestos 
and fiber cements, and unfired 
non metals NA 58 MA France 54; Netherlands 2; United 
' Kingdom 2. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural NA 4 -— All from France. 
Coal, all grades including coke and bri- 
"Dr MED" NA 104 Ma Mainly from France. 
Petroleum and refinery products: 
Crude 42-gallon barrels_ _ NA 560,942 _. All from Italy. 
Refinery products: 
Gasoline do- 8.628 106,633 a All from Brazil. 
Kerosine |... do. ... 6,022 90,760 ae Mainly from Brazil. 
Distillate fuel oil. do. .. 53,645 213,199 e 
Residual fuel oil do- NA 17,862 ds All from Brazil. 
Lubricants - -------- do- 8.141 16,163 133 Netherlands 10,990; France 2,674; 
U.S.S.R. 1,428. 
Liquefied petroleum gas 
3 NA 14,198 ae France 12,957; Netherlands 1,241. 
Unspecified do. ___ 6,006 973 231 Italy 371; Netherlands 273. 
NA Not available. 
1Less than 1/2 unit. 
EQUATORIAL GUINEA 


The economy, in a state of collapse in 
1979, stagnated in 1980 while a new Govern- 
ment attempted to bring stability to the 
country. Substantial foreign assistance was 
required for rehabilitation of the transpor- 
tation, farming, and electric power sectors. 
Although no mineral production was offi- 
cially recorded for Equatorial Guinea, out- 
put of small quantities of materials such as 
clays, sand, and possibly salt presumably 
occurred. The prospects for future mineral 
industry development were under evalua- 


tion through the efforts of several foreign 
entities. BRGM conducted exploration 
studies in Rio Muni, particularly for urani- 
um. France was also financing a hydroelec- 
tric powerplant for the country and had 
provided $2.4 million by late 1979 to pro- 
mote development of fishing, mineral pros- 
pecting, and repair of the port facilities at 
Molabo. Mineral-related activities included 
the training of local personnel and provid- 
ing technical mineral prospecting expertise. 

The U.S.S.R. supplied oil to Equatorial 


1168 


Guinea at below world prices. Empresa 
Guineo Espafiola de Petróleos (GERSA), 
controlled equally by Hispanoil of Spain 
and the Government of Equatorial Guinea, 
was granted four sectors on the Continental 
Shelf northeast of Bioko Island for oil explo- 
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ration. GERSA was to invest $24.25 million 
over the next 3 years for oil exploration. 
New petroleum and mining laws were being 
formulated. All mineral deposits, including 
petroleum, were expected to be the property 
of the state. 


SAO TOME E PRINCIPE 


In 1980, both foreign aid and domestic 
economic policy were directed at the agri- 
cultural sector, primarily for the purpose of 
reducing expensive food imports. French, 
Portuguese, and Chinese aid has been main- 
ly in the areas of agriculture and medicine. 
The U.S.S.R., Cuba, and the German Demo- 
cratic Republic have provided political and 
military assistance to the country's single 
political party. The German Democratic 
Republic was also constructing a ceramic 
factory. No new developments occurred in 
the oil and gas exploration sector, where 
there was only one permit holder. 

In July 1980, Decree Law No. 30-80, relat- 
ing to foreign investment in São Tomé e 
Principe, went into effect.“ Many sectors 
were excluded from foreign ownership or 
participation, such as foreign trade, tele- 
communications, insurance, and news me- 
dia. Private enterprises, mixed companies, 
and partnership associations were allowed 
to form. Mixed enterprises, with few excep- 
tions, had to be 51% owned by São Tomean 
principals. Associations could be formed for 
the purpose of importing capital, equip- 


ment, or technology, but they would not 
have the status of a corporation. The trans- 
fer abroad of annual profits was allowed. 
The decree law did not rule out nationali- 
zation of an enterprise. However, indemnifi- 
cation of the enterprise was guaranteed and 
could not be less than the value invested 
less the portion of the value already re- 
imbursed. Exemption from taxes on earn- 
ings during the first few years of activity 
and reduction in or exemption from cus- 
toms duties was possible. Both the exporta- 
tion and importation of products and equip- 
ment were to be conducted in close associa- 
tion with the State Foreign Trade Enter- 
prise. 

! Physical scientist, Branch of Foreign Data. 

2Where necessary, values have been converted from 
Communité Financiére Africaine francs (CFAF) to US. 
dollars at the rate of CFAF225.80 = US$1.00 for 1980, and 
CFAF201.00=US$1.00 for 1979. 

‘See footnote 2. 

‘Industries et Travaux D'Outre-Mer, Paris. Details of 
Economic Recovery Plan 1980-1981. June 1980, pp. 354-355. 

5See footnote 2. 

Industries et Travaux D'Outre-Mer, Paris. Congo. April 
1981, p. 228. 


"Diario Da Re ublica, Sao Tomé. Regulations on Foreign 
Investment Pub ished. Aug. 5, 1980, pp. 264-267. 
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BURUNDI 


The mineral industry in Burundi contin- 
ued to be a minor contributor to the 1980 
gross domestic product (GDP) estimated at 
$293 million in constant 1970 prices.? Min- 
eral export revenues, primarily from cas- 
siterite, increased by a factor of 15 be- 
tween 1979-80, reaching approximately 
$430,000 by yearend 1980. Gold, bastnäsite, 
colombite-tantalite, and wolframite contin- 
ued to be exploited on a small scale, using 
manual and semimechanical methods. De- 
spite a sharp decline in mining activities 
during 1979, attributed to a lack of profit- 
ability and shortage of construction materi- 
als, the mining sector exhibited signs of 
recovery during 1980. 

The mineral exploration budget grew 
32% over 1979 levels and was equivalent to 
approximately $42,000 in 1980. In addition, 
the Burundi Geographical Institute (IGE- 
BU) was created in September 1980 and 
given responsibilities to collect cartograph- 
ic, topographic, hydrogeologic, and other 
geomorphological data. SONIBUROM, the 
Burundian and Romanian Government 
joint mineral corporation, conducted miner- 


al deposit inventories during 1979-80 and 
has been charged with exploiting some of 
these as yet unspecified resource areas. 
Another Burundian-Romanian effort, called 
Mabaya-Butahana, was initiated to search 
for gold deposits. Meanwhile on the Ruzizi 
plain, alluvial gold prospecting, with an 
estimated grade between 0.2 to 1.0 gram per 
ton, was carried out on a small scale. 

Remote sensing surveys have identified 
possible iron, titanium, and vanadium de- 
posits near Kinganda, in the Buhoro region. 
In the Butara-Bubanza-Masango area, po- 
tential uranium mineralization was investi- 
gated and drilling programs were planned. 
Drilling was initiated in the Matongo- 
Bandaga area in the Ngozi Province to 
evaluate limestone and phosphate deposits. 
Plans were made by the Burundi National 
Lime and Cement Making Co. to expand 
production capacity through the installa- 
tion of a 50-ton-per-day lime kiln. 

Progress was made on the nickel laterite 
project, and prefeasibility studies were pre- 
pared. The deposit with the greatest exploi- 
tation potential was located in the Buhinda 
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sector at Musongati. The nickel ore reserves 
were estimated to contain 73 million tons 
with an average grade of 1.6% nickel, 0.1% 
cobalt, and 0.3% copper. Approximately 30 
million tons were thought to be higher 
grade ores, averaging 2% nickel. Develop- 
ment of a 2-million-ton-per-year open pit 
mining operation was under consideration, 
and metallurgical processing alternatives 
were investigated. 

Large infrastructure costs were projected 
for the nickel project, and the construction 
of new transportation and port facilities 
required the cooperation of at least one 
neighboring country. Potential energy from 
hydroelectric or peat resources was consid- 
ered available in the Musongati area. Devel- 
opment of a 500-million-ton peat deposit in 
the Akanyaru region, 110 kilometers away, 
was being considered. The nickel project 
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was expected to enter the detailed feasibili- 
ty phase during 1981. 

Several multilateral and unilateral aid 
programs have helped to finance Burundi 
development projects. The average external 
aid granted over the period 1977-81 was 
estimated at $57 million. The United Na- 
tions and World Bank programs were esti- 
mated to provide nearly 30% of the total. A 
slight decrease in aid was projected for 
1980, and by yearend, both the Government 
deficit and balance-of-trade deficit increas- 
ed to approximately $18 million and $92 
million, respectively. This was largely 
attributed to bottlenecks caused by crane 
difficulties at the Port of Bujumbura, a 
concurrent decline in coffee and cotton 
export revenues, and the near doubling of 
the petroleum import bill to $25 million by 
yearend 1980. 


Table 1.—Other countries of East Africa: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Country and commodity 1976 1977 1978 1979 1980° 
BURUNDI? 3 
Clays: Kaolin -- -------------------—- 2,362 $2,500 €2,750 €2,750 2,750 
Columbium and tantalum ores and concentrates 
kil 2 4,000 *4,000 = 2,100 2,100 
// ete eee troy ounces. _ 26 450 *450 133 180 
Line 2 en e i edu LE 622 *600 *200 e200 
Pest. luo ³¹A yee ee ee eS a a 2,000 9,000 9,000 
Rare-earth metals: Bastnüsite concentrate, gross 
Ü ³ cec ERE Mes 189 e140 NA 30 30 
Tin ore and concentrate: 
Gross weight |... LLL -_- 26 *30 *30 17 20 
Metal content ____________________ 17 e20 e20 8 10 
Tungsten, metal content ~- -—------------- 2 e2 e2 I xs 
ETHIOPIA? 
Cement, 5 Jö;öi 8 148,500 r 7g, 000 86,000 92,757 95,000 
Clays: Kaolin: - - - - --- eee eee 45,000 €40,000 31,750 30,000 30,000 
Coal: Lignite® TR ROTE ee SS DE EEE SA 200 200 En PIE EN 
r: 
ross weiggnlt! 1,900 aa 8 zu NN 
Metal content ____________________ €400 8 a E ET 
Gold, mine output, metal content... troy ounces. . 11,253 7,125 *8.000 7,970 9,000 
Gypsum and anhydrite, erulle NON 6,552 932 925 900 
Petroleum refinery products: 
asoline thousand 42-gallon barrels. .. 672 733 782 683 700 
Jet fuel and keros ine do 198 es 240 210 200 
Distillate fuel oil do-..- 1,451 ,586 1,470 1,095 1,100 
Residual fuel oil |... do— 1,471 1.498 1,698 2,021 2,000 
Other s o cnn eee do--.- 91 152 152 114 100 
Refinery fuel and losses do. __ 454 601 453 265 300 
M/, C ceux er do- 4,337 4,570 4,795 4,888 4,400 
Platinum, mine output, metal content | 
troy ounces. . 145 100 123 108 120 
3 JJ 8 cubic meters NA 5,000 NA 4, 590 4, 600 
Rock ceu Aic eT. 10,000 5,000 10,000 15,000 15,000 
Marie .—--. V—.ẽᷓ h LL eri: 88,000 915,000 ,000 92,737 ,000 
Stone, sandi = gravel: 
A ig ee ee 8 8,500 *8,500 7,000 7, 308 8,000 
Sand ----------—---——- cubic meters... NA 219,471 *90,000 ; 100,000 
Glenn um do... NA 959,180 *280,000 383,940 375,000 


See footnotes at end of table. 
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Table 1.—Other countries of East Africa: Production of mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


. Country and commodity 1976 1977 1978 1979" 1980° 
LESOTHO? 
Diamond: 
Gam os bee eee carats _ 891 7,576 *14,833 910,484 10,743 
Industrial do— 4,125 84,514 €57,332 €41,987 42,971 
C nee eee do... 5,016 42,090 71,665 52,421 458,714 
eis... cubic meters NA 18,572 25,000 €25,000 25,000 
MALAWI? 
Cement, hydraulic thousand tons 85 94 108 118 492 
Gem and ornamental stone: A gate 4 4 4 6 NA 
Kyanite 222 ²³˙mmmꝛ amu y 8 e90 250 100 E 3 
/;§; ß . eee 250 ee — = — 
Stone: Limestone ____________________ 149,254 116,653 155,229 168,604 4122,814 
MAURITIUS? 
Limes 2e A 2d 8 7,300 7,500 8,000 *8,000 8,000 
Sal... e 5A ec 5,500 6,000 6,000 6,000 6,000 
Stone: Basalt, not further described 400,000 1,574,000 1,154,885 970, 000 1,000,000 
RWANDA? 
Beryllium: Beryl concentrate, gross weight 46 e55 58 46 4108 
Columbium and tantalum ores and concentrates: 
Columbite-tantalite, gross weight 45 64 48 47 *60 
Gas, natural 
Gros8_ - - ---------- million cubic feet 6 7 7 zum € 
Marketed |... . do 6 7 7 aus ass 
Gold, mine output, metal content 
troy ounces. — 936 1,814 1,125 472 4944 
Lithium minerals: Amblygonite 30 30 28 28 NA 
Tin, mine output, metal content 1,605 1,598 1,502 1,500 “1,600 
Tungsten, mine output, metal content 432 568 385 401 354 
SEYCHELLES? 
Guano -------------- sue ence 5,670 5,211 5,505 *5,600 5,600 
SOMALIA? 
Salt, marine... „ 2,000 2,000 2,000 2,000 2,000 
SWAZILAND? 5 
Asbestos: Chrysotile. - - - --- ------------ 41,847 38,046 36,957 34,294 432,833 
Barte cocco eee ee cee 369 "oS TT — is 
Clays: Kaolinssz̃ 989 s a s tem 
8 Bituminoununs igh 3 154,525 128,990 165,874 168,409 4175, 984 
ron ore, direct- shipping grade, gross weight 
: thousand tons. _— 1,744 1,441 1,266 T EA 
Stone: Quarry produe cubic meters 50,618 93,490 452,494 241,090 474,045 
Tin, mine output, metal content 2 2 1 = PE 
UGANDA 
Beryllium: Beryl concentrate, gross weight 154 45 NA ae A 
Bismuth, mine output, metal content* 
kilograms.. — 5,000 3,000 1,000 5,000 NA 
Cement, hydraulic 87,600 80,000 €80,000 50,000 NA 
Columbium and tantalum ores and concentrates, 
8 weight kilograms. — 2,100 2,100 2,058 2,260 NA 
Conran, output, metal content 7,000 4,000 — AT 8 
Metal, blister, primary - - - - ---------- 7,000 8,277 on EN SUN 
Iron and steel: Crude steel _______________ 712,000 15,000 15,000 "e E 
Lime, hydrated and quickline „ 20,000 20,000 25,000 28,000 27,000 
Phosphate minerals: Apatite LLLI 15,000 5,000 5,000 ae m" 
Salt, evaporated" %%% 86 500 500 500 500 515 
xin, mine output, metal content 120 120 120 60 50 
Tungsten, mine output, metal content 110 110 110 *55 50 


*Estimated. Preliminary.  'Revised. NA Not available. 

1Table includes data available through Oct. 12, 1981. 

3[n addition to the commodities lia listed; modest quantities of unlisted varieties of crude construction materials (clays, 
stone, and sand and gravel) presumably are 5 but output is not reported quantitatively and available information 
is inadequate to make reliable estimates of output levels. 

Limited quantities of other pegmatite minerals may also be produced, but SUNG is not reported. 

*Reported figure. 

5Data represent sales; actual production is not reported. 
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DJIBOUTI 


Stategically located between Somalia and 
Ethiopia, Djibouti controlled the coastal 
access to the Bab el Mandeb Strait, which 
connects the Red Sea with the Indian Ocean 
(Gulf of Aden). Djibouti was not endowed 
with natural resources, and only small 
amounts of construction materials were 
exploited. During 1980, Iraq granted Djibou- 
ti a loan worth $25 million to establish a 
cement facility. France was installing a 
solar pump for irrigation purposes at year- 
end 1980. Future solar energy and possible 
hydroelectric applications were being con- 
sidered for Assual Lake and Goubed Bay. 
Additional expenditures were expected to 
improve and modernize the Port of Djibouti 
and increase water, health, and education 
services. 


Djibouti depends on foreign economic and 
technical assistance, and roughly $120 mil- 
lion was committed during 1979-81. France, 
Saudi Arabia, Iraq, and Kuwait were the 
major unilateral aid donors. The European 
Development Fund has consistently provid- 
ed the largest share of financial and techni- 
cal assistance since the country’s indepen- 
dence in 1977. Increased aid has allowed for 
the near 25% expansion of the 1981 propos- 
ed budget. Additional revenues were pro- 
jected to be furnished through direct taxes 
(25%) and indirect taxes (75%). The public 
debt was estimated to comprise only 2% of 
the Government expenditures in 1980. The 
current and proposed budgets emphasized 
infrastructure development. 


ETHIOPIA 


Ethiopia’s mineral industry contributed a 
modest 1% to the gross national product 
(GNP), estimated at $4 billion during 1980.“ 
Salt, cement, and gold continued to be the 
most valuable commodities, accounting for 
approximately 90% or $40 million of the 
total value of minerals produced in 1980. 
Cement production accounted for nearly 
one-half of the mineral industry revenues 
realized by fiscal yearend 1980.5 The value 
of other mineral products grew by approx- 
imately 35% over that of the previous fiscal 
year, Owing primarily to increased salt and 
gold production and high world market 
prices for precious metals. 

A cement plant contract was concluded in 
September 1980 for the construction of a 
1,000-ton-per-day facility at Mugher, in the 
Menagesha Province. The Ethiopian Build- 
ing Materials Corp. was constructing the 
plant and projected a startup date of 1984. 
The cost of the project was estimated at $96 
million with joint financing by Ethiopia 
(60%) and the German Democratic Republic 
(40%). Plans were made to minimize cement 
imports (approximately 1 million tons in 
1979) by expanding cement production ca- 
pacity to 300,000 tons per year. Long-range 
plans included the construction of a fifth 
cement plant near Dire Dawa, during which 
time the three existing, 30-year-old plants 
would be updated or phased out. 

There was a 50% increase in gold produc- 
tion between 1979 and 1980, owing primari- 
ly from the increased workings of the Adola 


alluvial deposits. During the same period, 
the gold washing pilot plant located at Nejo 
in western Ethiopia and under the supervi- 
sion of a United Nations consultant, in- 
creased the number of sluiceways from four 
to nine. The annual output from the pilot 
plant was approaching 2 kilograms of placer 
gold by yearend 1980. 

Mineral prospecting was conducted for 
gold, copper, nickel, potash, raw materials 
for construction and glass industries, petro- 
leum, and other energy resources. Potash 
prospecting in the Dalol area of Tigre was 
carried out by the Ralph M. Parsons Co. An 
attempt was made to construct a deep mine, 
utilizing the room-and-pillar method. A 92- 
meter shaft was sunk and drives were made 
totaling 805 meters. The ore body was 
described as a mixed potash-salt evaporite 
with reserves of about 80 million tons. The 
deposit site had good transportation poten- 
tial since it was 70 kilometers from the Red 
Sea port of Mersa Fatima. 

Copper prospecting was conducted in the 
Nejo area of Welega during 1980 and over 
the past decade in the Debarwa area. The 
main copper minerals found included bor- 
nite and covellite, with minor amounts of 
chalcopyrite. One of the 1981 proposed proj- 
ects of the Eastern and Southern African 
Mineral Resource Development Center 
(ESAMRDO) included increasing copper ex- 
ploration and updating a 1974 copper feasi- 
bility study. ESAMRDC was also expected 
to carry out a feasibility study and recom- 
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mend a method for the exploitation of 
diatomite resources in the Ethiopian Rift 
Valley. 


Geothermal exploration and deep drilling 


preparations were made, with financial as- 
sistance expected from the European Eco- 
nomic Community and the United Nations. 
Exploration work was also targeted for the 
Alufu Volcanic Center in the Rift Valley 
Lakes area and in the Dallol-Danekil De- 
pression. 

Intensive petroleum exploration was con- 
ducted in the Ogaden area, southeast 
Ethiopia, and along the Red Sea coast. A 
total of 14 deep holes were drilled in the 
Ogaden and 16 in the Red Sea, with approx- 
imately one-half of the total drillings show- 
ing oil and/or gas. A most promising hole 
was drilled at Calub in the Ogaden. The 
penetrated gas reservoir was estimated to 
extend 19 kilometers long, 8 kilometers 
across, and contain 45 billion cubic meters 
of gas, 75% of which was thought to be 
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recoverable. 

Large crude oil imports of approximately 
3,310,000 barrels in 1980 consumed roughly 
one-half of the Nation’s export revenues. 
Coffee and, to a lesser extent, other agricul- 
tural products were the principal foreign 
exchange earners. Ethiopia’s overall 1980 
trade deficit was approaching $200 million, 
and the Government budget deficit was 
projected to exceed $450 million. The budget 
was expected to be financed 49% by inter- 
nal borrowing and 51% by external loans 
and grants. 

During 1980, Ethiopia received approxi- 
mately $3 billion in mostly military aid 
from the Soviet Union and approximately 
$220 million from the Western industrializ- 
ed nations for infrastucture development. 
The mining sector of fhe economy contin- 
ued to be underexploited and hampered by 
the country’s poor political, economic, and 
investment climate. 


Table 2.—Ethiopia: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 


Destinations, 1979 


1979 United 


States Other (principal) 
METALS 
Copper metal including alloys, scrap ß NA 50 _. All to United Kingdom. 
Iron and steel metal, scrap - zd NA 69 ae Italy 54; Belgium-Luxembourg 
Zinc metal including alloys, unwrought .. .. — — NA 100 a All to Spain. 
NONMETALS 
Cement. nitum a p, Seo 1,720 iis 
Clay products: Refractory including nonclay 
brick. C ec F 171 are 
SEU. 6 ta ese ere ee NA 4,100 Congo 2,100; Rwanda 2,000. 
Stone, sand and gravel: Dimension stone, 
wor kee Eum 
Other: Slag, ash, and similar waste, not metal 
bearing 222mm Rem NA 200 -— Japan 100; United Kingdom 100. 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products: 
Distillate fuel oil 
thousand 42-gallon barrels. _ 1,859 1,478 Ja Djibouti 933; Arab Republic of 
Yemen 495. 
Liquefied petroleum gas 
42-gallon barrels - 58 oie 
Mineral jelly and wa do... 31 pons 


NA Not available. 
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Table 3.—Ethiopia: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


1174 
Commodity 
METALS 
Aluminum: 
Oxides —. es eh et 


Metal including alloys, semimanufactures 
Chromium oxides ____~____~_~_~_____- 


Matte 33 se ie EENE kil 8 
Metal including alloys, 5 
Gold metal including alloys, unwrought 


troy ounces. _ 
Hon an and steel metal: 


Pigi iron including cast iron ~~ 
nge iron, 5 shot kilograms. - 
erroalloys: Ferromanganee — 
Steel, primary form 


Semimanufactures: 
Bars, rods, angles, shapes, sections 


Universals, plates, Bheetss _ 
Hoop and strip _____________- 


Tubes, pipes, fittings... - ----—- 


Cast and fo , rough ______ 
Lead: ings rgings, roug 
Oxides nfl ee 


LLLA E mE M ——¾ EJ 


Manganese oxides |... ss 


N Ke metal including alloys, semimanu- 
ee c LA ELLE 
Tin metal including alloys, unwrought and 
semimanufactures Scl 


Titanium oxides |... .. s 


Zinc: 
Oxides and peroxides .. _ 


Metal including alloys: 
SCIADus te Sn E 


Unwrought ________________ 
Semimanufactures ____________ 
her: 
Alkali, alkaline-earth, ae metals 


ograms.. _ 
Metalloids.___________________ 


Abrasives, n.e.s.: 


Natural: Pumice, emery, corundum, etc. 


ograms_ _ 
Grinding and polishing wheels and ai stones_ 
Asbestos, crude... - -- ------------ 


(( ³·˙ö AAA 
Chalk- ac ⁰˙ y a 
Clays and clay products: 

Crude clays - s 


Products: 
Refractory including nonclay brick 


Nonrefractory / FFF 


See footnotes at end of table. 


1978 


8,381 


3,341 
41,491 
420 


2 
623 
2,875 


1979 


588 
159 


United 
States 


Sources, 1979 
Other (principal) 


uw Germany 82; Netherlands 


Japan 237; Italy 63. 
West Germany 2; United King- 


dom 1. 
Japan 46; Netherlands 2. 


Japan 8 53 China, P WR 26; 
est Germany 23 


"Y a ins e 5 

rom United 
8 400; Netherlands 100. 
zapen 55; Belgium-Luxembourg 


West Germany 4,714; Poland 
2,014; Japan 1 321. 


West Germany 2,669; Italy 1,170; 
Japan 202. 
Ja apan 21,623; West Germany 
408. 
Italy d East Germany 76; Ja- 


pan 27. 
France 12; Italy 1. 
r Kingdon Romania 100; United 


dom 83. 
India 802; Japan 638; West Ger- 


many 189. 
All from Italy. 
Sweden 40; West Germany 10. 
NA. 
Belgium-Luxembourg 6; India 1. 
West Germany 314; United 


Kingdom 215; Israel 90. 
Italy 6; United Kingdom 2. 
Ja 46; Netherlands 2; West 


rmany i. 
United Kingdom 110; East Ger- 
many 1. 


West Germany 81; United King- 
dom 57; Japan 25. 


West Germany 419; Finland 191; 
Tanzania 110. 
piang 352; Congo 249; Japan 


Mainly from Belgium- 
Luxembourg. 


All from Netherlands. 


Italy 200; Switzerland 10. 
Denmark 217; Italy 5. 
Botswana 300; Italy 26. 


Kenya 10; Djibouti 8. 
Mainly from United Kingdom. 


West Germany 203; United 
Kingdom 40; Japan 33. 


wae SOCIAL 956; 

erg Run 89; ; Italy 76 

West s many 60; Spain 58; Tai- 
wan 2 
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Table 3.—Ethiopia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
2 1 75 Other (principal) 
NONMETALS —Continued 
Diamond: Gem, not set or strung 
value, thousands. . - $3 zl 
Diatomite and other infusorial earth ....... APE 2 _. All from Netherlands. 
Fertilizer materials: 
Mansi poesis l 20,116 13,903 Bulgaria 3,978; Netherlands 
itrogenous ; ; € etherlan 
25905 Republic of Korea 910. 
Phosphati ck... 1.469 87,788 66, 446 Republic of Korea 21.269; West 
rmany 72. 
Pot assi ccc ae 120 ae All from France. 
Other including mixed 826 27,241 22,599 Republic of Korea 4,591; Nether- 
an f 
Ammonia -—----------——----——— 56 28 m West Germany 16; Italy 11; 
United Kingdom 1. 
5 natural —-. EE 1 1 _. All from Italy. 
ACCENDI EIOS See NOE SN NN 369 10 3 All from United Kingdom. 
Magnesite DEGERE ;! z 44 ar y from Japan. 
Mica, worked kilograms_ _ NA 5 — All from Kenya. 
ene mineral: Processed iron oxides _ _ — NA 25 _. West Germany 13; S 12. 
Jö -;; 88 866 55 — United Kingdom 30; enya 14. 
Sodium and potassium compounds, n.e.s.: 
Caustic potash __—--------------- -— 80 _. West Germany 60; Spain 20. 
Caustic soda... 2L -_- 3,149 2,717 _. Italy 1,008; N ve sca 913; 
nited Kingdom 380. 
Soda 89D. —— ----------------—- 916 195 _. United om 140; West Ger- 
many 45; Italy 10. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
kil » 5 10 _. All from West Germany. 
Worked... 5m en eese. 1 ae 
Dolomite, chiefly refractory grade 51 58 -— All from Italy. 
Gravel and crushed rock |... s 10 —— All from United Kingdom. 
eee excluding metal- bearing 2 4 4 
Elemental, colloidlllk 1,325 761 9 West Germany 738; United 
Kingdom 9; Belgium- 
Luxembourg 5. 
Sulfuric acid, oleum __ - ----------— 381 820 s ien 93 United Kingdom 149; 
y 73. 
bd steatite, soapstone, pyrophyllite 3 -— 
Oxides, hydroxides, peroxides of strontium, 
magnesium, barium—— - 21 108 _. All from West Germany. 
Building materials of as halt, asbestos and 
fiber cements, and unfired nonmetals _ _ 629 88 1 PA 40; Israel 
23; Japan 1 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural .. kilograms — "e" 3,575 — West come 3,000; United 
Kingdom 475; Japan 100. 
Carbon black . ----------------—-- 840 699 146 s 112 Germany 207; 
88 including briquets |... _ 86 13 NA 
semicoke. _-—-—------------ a 54 NA NA 
. helium, rare gases 5 5 ES Mainly from West Germany. 
Petroleum and refinery 5 
Crude and partly refined 
42-gallon barrels_ — 8,745,522 4,894 "rM Kuwait 4,025; U.S.S.R. 369. 
Refinery products: 
Gasoline do- 56,908 98,812 20,528 Arab 58 R 15 886 of Yemen 26,588; 
Kerosine and jet fuel do... 63,442 88,180 1,844 Bahrein 40, 083. Saudi Arabia 
16,508; France 16,376. 
Distillate fuel oil do- 152,751 215,736 13, 331 Bahrain 93, 086; Arab Republic of 
Yemen 23,902; U.S.S.R. 22,348. 
Residual fuel oil do— 693 579 Italy 433; West Germany 120. 
Lubricants - - - --------—- do— 22,372 64,519 574 United Kingdom 21,784; Italy 
Mineral jelly and wasn do— 8,106 15,425 (1) China, mainland 8,004; Romania 
a 18 5 1 574. 
Bituminous mixtures do— 661 609 518 dom 91. 
Liquefied petroleum gas do- 58 23 M "ias 11; West Germany 11. 
Mineral tar and other , petroleum-, or 
gas-derived crude chemicals 8 20 88 14 United Kingdom 18; Italy 1. 
NA Not available. 


!Less than 1/2 unit. 
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LESOTHO 


The Kingdom of Lesotho, one of the 
world’s least developed countries, continued 
to be heavily dependent on the remittances 
of Lesotho workers in South African gold 
and coal mines. Earnings from abroad com- 
prised 41%, and foreign assistance consti- 
tuted approximately 30% of the 1980 GNP. 
The value of mineral production, primarily 
from diamonds, was approximately 6% of 
the GNP, estimated at $544 million during 
1980. Stone, sand and gravel, and bricks 
continued to be produced on a smal] scale. 

De Beers Consolidated Mines Ltd. (South 
Africa) produced approximately 51% of Le- 
sotho’s diamonds at the Letseng-la-terai 
Mine. The number of carats recovered by 
the De Beers operation increased by 15%, 
and the volume of rock undergoing treat- 
ment increased 12% between 1979 and 1980. 
The grade fell from 3.09 to 2.82 carats per 
ton, but there was an increase in the aver- 
age diamond size. The plant throughput 
was near capacity at 150,000 tons per 
month, and roughly 1346 of the production 
was hand sorted. The ore reserves were esti- 
mated at 9 million tons between the main 
and satellite pipes, and the mine life was 
projected to be about 8 years. 

The Government was considering the es- 
tablishment of another diamond pipe mine 
at Kao, just west of the Letseng-la-terai 
Mine. The Kao pipe was being worked by 
Lesotho smallworkers. (Smallworker is a 


term used to describe a limited number of 
independent miners, working individually 
and/or in small groups. This number differs 
in various countries.) The Lesotho Govern- 
ment received a 10% diamond export levy 
(equivalent to approximately $2.5 million) 
and owned 25% of the equity in the De 
Beers mining operation during 1980. 

A United Nations team searched Leso- 
tho's Maluti Mountains for uranium. Traces 
of uranium were found and samples were 
sent to the capital, Maseru, for laboratory 
analyses. The final report on the uranium 
finds and confirmed deposits were being 
withheld. 

Lesotho's large and growing trade deficit, 
primarily with the Republic of South Afri- 
ca, was approaching $350 million by year- 
end 1980. External aid was projected to 
total $140 million for fiscal year 1981-82. 
The bulk of Lesotho's new 5-year plan (1980- 
85) was expected to be financed by the 
following major aid donors: The United 
Kingdom, the Republic of South Africa, the 
United Nations, the Commonwealth Devel- 
opment Bank, and the African Develop- 
ment Bank. The 1981-82 budget emphasized 
infrastructure development. The Federal 
Republic of Germany and the Abu Dhabi 
Fund for Arab Economic Development were 
expected to help finance the construction of 
a new airport project. 


MALAWI 


Malawi's mineral industry continued to 
be confined to cement and industrial miner- 
als production. Large-scale exploitation of 
limestone resources; small-scale mining of 
clays, stone, sand and gravel; and small- 
worker lime and gold prospecting were the 
major activities in 1980. Exploration and 
initial analyses were conducted for known 
uranium, coal, phosphate, strontianite- 
monazite, vermiculite, and glass sand depos- 
its. The Malawi Geological Survey con- 
ducted explorations for coal and industrial 
minerals. Private sector exploration for ura- 
nium was halted temporarily during the 
year, pending the enactment of more favor- 
able mining legislation early in 1981. 

Portland Cement Co. (Malawi) Ltd. re- 
ported a 31% decline in 1980 cement pro- 
duction from that of the previous year, 
owing primarily to mill breakdowns. À new 


mill was installed late in 1980 and produc- 
tion was ex to resume to normal 
levels early in 1981. A feasibility study for a 
second cement plant near Kasungu was 
undertaken by Cementia Engineering Con- 
sulting Ltd. (Switzerland). Press Holdings 
Ltd. was awarded the contract for imple- 
menting the cement project. 

The agricultural sector comprised approx- 
imately 40% of the GDP estimated at $700 
million in constant 1973 prices, 90% of the 
export earnings, and 50% of the total em- 
ployment in 1980. The growth rate of the 
economy decreased 0.6% in terms of real 
GDP between 1979 and 1980. This was 
attributed to the declining growth in agri- 
cultural production and depressed interna- 
tional prices for tobacco and tea, the coun- 
try's leading exports. 

The 1980 balance-of-payments deficit 
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represented by net reserve figures worsened 
in 1980 to approximately $55 million. The 
increased budget deficit, increased oil im- 
port bills, and the necessary expansion of 
debt servicing were all contributing factors. 
The large 1980-81 development budget, fi- 
nanced primarily with foreign loans, target- 
ed approximately 50% of the expenditures 
for transportation, agriculture, and educa- 
tion. Malawi's trade deficit, primarily with 
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the United Kingdom, the Republic of South 
Africa, and other Western Nations was 
estimated to exceed $80 million by yearend 
1979. International assistance agreements 
concluded in 1980 included the Internation- 
al Monetary Fund (IMF) 2-year, $65 million 
balance of payments assistance; World 
Bank 1-year, $30 million structural read- 
justment loan; and European Economic 
Community 5-year, $120 million loan. 


Table 4.—Malawi: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1977 


Destinations, 1978 


1978 United 


States Other (principal) 
METALS 
Aluminum metal including alloys: 
nwrou ght kilograms _ EN 671 NA NA. 
8 5 FFC 12 14 NA NA. 
pper metal inclu oys: 
Waste and scrap ____ ~~ __________ 75 52 E All to Republic of South Africa. 
777;ö§ö; 8 kil 8 — 218 a 
Gold, bullion _____.____ - troy ounces . z 32 _. All to Switzerland. 
Iron and steel metal: 
Waste and scrap ____ ____________ 245 600 zi All to Japan. 
Semimanufactures: 
and rods |... __~_______ -— 41 NA NA. 
Angles, shapes, sections 5 NA NA. 
Universals, plates, sheets 58 429 NA Zambia 68 
Hoop and striʒʒꝛʒꝛ 49 Mn 
Rails and accessories FFC 359 108 NA Zambia 91. 
TUE jn 8 604 133 _. All to Zambia. 
ipes, fittings __ _.______ _ - 39 49 NA NA. 
Lead ale inc uding alloys: Waste and scrap | 8 208 NA NA. 
Platinum-group metals including alloys: 
Unwroughhßt troy ounces _ 29 I 
NONMETALS 
Abrasives, n.e.s.: Dust and powder of precious 
and semiprecious stones — — kilograms_ _ 2 —— All to Switzerland. 
Precious and semiprecious stones, rough, un- 
cut, eS eee he oO — 10,124 2,160 NA NA. 
MENOR DCUM 8 182 T3 NA NA. 
Sodium and potassium compounds, n.e.s_ — — _ x 1 NA NA 
Stone, sand and gravel: Dimension stone, 
rough or shaped, n.e.s_ ..... ... 47 m 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black _______________-___- zit: 
Coke and semicoke_ ________.______ — 37 ae 
Petroleum refinery products 
Aviation fuel 42-gallon barrels_ _ (2) =e 
Other motor fue!!! do- 16 
Jet fu! do... eee 
Lubricating oils |... _ ig ae 268 200 NA NA. 
Set ae nT ae aR ar Nes Re o: secs 
Petroleum jelly and wax do... 47 NA NA. 
NA Not available. 


1Less than 1/2 unit. 
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Table 5.—Malawi: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Sources, 1978 
Commodit 1977 1978 ; 
TOSS soe Other (principal) 
METALS 
Aluminum metal including alloys: Semimanu- 
factures 236 227 (1) Japan 61; West Germany 43; 
imbabwe 29. 
cad metal pisei alloys: 
aste and scrap ---------------- 3 T 
Semimanufacturee_ __ - - ---------- 125 57 (1) Republic of South Africa 29; 
N nited Kingdom 20. 
Bullion troy ounces 210 _. All from United Kingdom. 
Metal including alloys, partly wrought 
8 190 zum 
Iron and steel metal: 
Scrap and waste m 188 -. All 1 Republic of South 
Pig iron and similar materials 72 39 .. Mainly from Republic of South 
Powder, grit, shoe 19 80 — All l from Republic of South 
Steel, primary form 46 7877 .. Republic of South Africa 327; 
apan 266; Canada 194. 
= ise ge a shapes, secti 6,605 11,420 Zimbabwe 4,558 bli S n 
es, ons ; ; Él e ublic 
. iin South Africa 4, 1435 al 
Universals, plates, sheets 11,867 17,104 5 Republic of South ADS 848. 
apan 6,522; Zimbabwe 1 1,454. 
Hoop and strie - 69 128 a Republie of South Africa 60; Ja- 
Rails and accessories 2,043 7,625 53 Canada 5, et Republic of South 
; as Se ee 2,871 2,439 20 Rep able of 154 Africa 1,512; 
inpr i 820; United King- 
T'ubes, pi fittings... ~~~ — 2,970 6,864 5 as a of South Africa 8,543; 
ie apan 878; Canada 478. 
Lead metal . alloys: 
Unwroughhgnt ilograms _ NA 204 za sopu iE of South T 154; 
Waste and crab do— NA 136 die i lic of South 
Foil, powder, flakes do— 125 244 UN Do. 
Semimanufacture..... do- 5, 800 7,785 -- Republic of South Africa 7,547; 
nited Kingdom 237. 
Nickel ec including alloys: 
DESDE HEU NER RN do. NA 20,216 e) om Republic of South 
rica. 
Semimanufactures_ - -------- do— 41 121 4 West Germany 70; Canada 42. 
Platinum- group metals: 
Ores and concentrates NA 60 re AN ts Republic of South 
rica. 
Metal includi "anis unwrought and 
partly wrought. . ogramas. .. 18 NA NA NA. 
Silver Metal inc including alloys, unwrought or 
partly wrou ght grama 5,216 5 — Al m Republic of South 
ca. 
Tin metal including alloys: 
Unwrought ~- ----------------- (1) 86 -- Republic of South 58 35; 
ni om 1. 
Waste and scrap ~- --------------- (1) 864 -- Mainly from Republic of South 
Semimanufactures . - ------------ 189 86 e Do. 
Zinc metal including alloys: 
Unwrought ~- ----------------- 24 48 -- All from Republic of South 
Waste and crap kilograms_ _ 2 TT 
Semimanufacture&. LLL LLL () 17 -- Japan Hs Republic of South 
ca 5. 
Other: Ores and concentrates, metallic, n.e.s — 1 ug 
NONMETALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones 9 29 (4) Republic of South Africa 12; 
10; United Kingdom b. 
Cement «ace E EE 159 10,223 — Zambia 10, 002; Republic of 
South Africa 121. 
Clays and clay products... 975 641 us Republi: 24 South Africa 599; 


See footnotes at end of table. 
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Table 5.—Malawi: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1978 
Commodity 1977 1978 ; "s 
uec Other (principal) 
NONMETALS —Continued 
Diamonds, gem, not set or strung 
troy ounces. . 2 NA NA NA. 
Fertilizer materials, natural: 
Nitrogenous. --—--------------—- 69,151 93,738 10 X Israel 27,976; Ji United of South 
Africa 17,301; United King- 
dom 13,51 19. 
Phosphoric ..----------------—- 68 7,142 100 Republic of South Africa 7 ,042. 
POC a Bt NA „550 — France 550; Netherlands 500; 
West — 300. 
Other including mixedJdd NA 600 -— Netherlands Republic of 
South Africa 100. 
Lim ———X—À— ——  —— a 1,645 2,539 -- Zambia 1,990; Republic of South 
Arica 491; United Kingdom 
Mica, worked kilograms. — 114 165 TPE Alf from United Kingdom. 
Precious and semiprecious stone 
excluding diamond .........- grams... 33 NA NA NA. 
Suit. 2 cuc 11,980 8,434 (3) sry d 2,521; United King- 
dom 558. 
Stone, sand and gravel: 
ension stone: worked or partly worked 
kilograms. . 1,580 1,778 — All om in Republie of South 
Marble do NA 481 Be Repub ublie of South 2 ra 895; 
Other stone, sand and gravel, n.es _ _ — _ — 208 939 as E m of South 
ca 99. 
Sodium and potassium compounds, n.e.s.: 
Caustic soda 8 8 671 1,226 -- United m 492; West Ger- 
many iad Netherlands 217. 
Other sodium compounds, n.e.s — ~~ ~~ ~~ 1,187 1,857 --  Spain1,0 nied Kingdom 
471: 1092; Unites 
Sulfur: 
Pyrite  —— ei oe a 6 8 E Fear South ar den 2; 
Elemental 11 10 -- Repu rat v South Africa 7; 
Sulfuric acid 22 ---- 51 82 () Republic of South Africa 58; 
bia 23. 
Other: 
Building materials of asphalt, asbestos and 
fiber cements, and un red nonmetals, 
6I: Li 982 1,887 -- Republic of South Africa 1,558; 
ozambique 189. 
Pyrophoric alloys |... kilograms. _ 40,392 144 ted ides 300; 5 250: West 
rman 
Other crude minerals, n. ea 1,442 594 57 Israel 250; ublic of South Af- 
rica 244; United Kingdom 35. 
MINERALS AND RELATED 
Asphalt and bitumen, natural 5,188 8,931 4 p ree of 92800 Africa 6,144; 
Carbon black ~- -----------------— 8 10 -- Re blc E South Africa 7; 
Coal, all grades including briquets |... 56,529 55,307 -- Re yüblic of South Africa 25,219; 
eer a 24,621; Swazi- 
land 5,461. 
Coke and so micokooo - 10 555 zs erable of South Africa 520; 
imbabwe 35. 
Petroleum: 
Crude and partly refined 
42-gallon barrels_ - NA 65 — All from West Germany. 
Refinery ucts: 
Gasoline, motor do— 308,217 347,957 (1) IST of South Africa 334,833; 
Gasoline, aviation do- 4,060 5,198 () . of "South Africa 5,161; 
etherlands 32. 
Jet fue!!! do. _ 97,420 101,838 1 blic of South Africa 101, 323; 
nited Kingdom 14. 
Kerosine and white spirit do- 1,146 1,469 -- Republic of South / Africa 1,444. 
Distillate fuel olli do... 411,189 522,326 ees "Uk of out Africa 489, 594; 
ran 
Residual fuel oil... do- 22,075 26,303 8 a Republic of South 


See footnotes at end of table. 
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Table 5.—Malawi: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1978 
Commodit 1977 1978 ; 
Po ene 1 Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
Lubricating oils Borm ir 
allon barreli: E 33,348 38,027 276 ^ Republic of South Africa 37,475. 
Paraffin oils do- 68,470 73,523 EM Republie o of South Africa 72, 072; 
Liquefied petroleum gas - do... 3,919 3,459 E. oe 2,838; ; Republic of South 
Mineral jelly and wax |... do- 4, 397 2,466 592 West Germany 640; Republic of 
South Africa 605. 
Petroleum coke do____ 110 6,644 16 Republic of South Africa 6,479; 
nited Kingdom 148. 
Unspecified ___________ do_ ___ 70 544 MOS Republic of South Africa 526; 
nited Kingdom 8. 
Mineral tar and other coal-, petroleum-, or 
gas- derived crude chemicals 21 17 3 United Kingdom 11; Republic of 
South Africa 3. 
NA Not available. 
1Less than 1/2 unit. 
MAURITIUS 


Mauritius, an island of volcanic origin 
located approximately 800 kilometers east 
of Madagascar in the Indian Ocean, was 
severely affected by four cyclones in early 
1980. The country was the world’s 10th 
largest sugar producer, and sugar contrib- 
uted approximately 35% of the GDP, 75% of 
exports, and 30% of employment by year- 
end 1979. Adverse weather conditions re- 
sulted in flooding and a 35% decline in 1980 
sugar production. Floods were also responsi- 
ble for inhibiting the small-scale mineral 
production and transportation of the is- 
land’s mineral resources—stone (basalt), 
salt, and lime. 


The most significant development in the 
Mauritian economy was the October 1979 
23% devaluation of the rupee against the 
IMF Special Drawing Rights. The net effect 
of the devaluation and other restrictive 
monetary and fiscal policies imposed by the 
IMF was to raise domestic inflation to 
approximately 40% at yearend 1979 and 
make Mauritian exports more competitive 
in international markets. The IMF loan of 
$980,000 and $1.8 million worth of aid from 
the Republic of South Africa were expected 
to help the growing balance-of-payments 
deficit, estimated at $126 million by year- 
end 1980. 


REPUBLIC OF COMOROS 


The Comoros island archipelago was clas- 
sified as a low-income developing country 
with an estimated GDP of $50 million. 
There were no known exploitable mineral 
deposits in 1980, and only small amounts of 
sand and gravel were mined for local con- 
sumption. 

The Republic of Comoros became a mem- 
ber of the ESAMRDC in 1977. The first 
ESAMRDC work program was outlined in 
1980 and included among its proposed proj- 
ects the evaluation of geothermal energy 
resources in the Comoros. The United Na- 


tions Development Program (UNDP) re- 
cently completed a geothermal project, but 
no information was available by yearend 
1980. 

The growing balance-of-trade and budget 
deficits were supported primarily through 
unilateral aid programs (France, Kuwait, 
and Madagascar). Most of the assistance 
proposed for 1980-81 focused on improving 
transportation infrastructure. Numerous 
Arab Regional Banks and Development 
Funds have indicated an interest in offering 
financial assistance. 
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REUNION 


The Department of Reunion is a French 
island located approximately 640 kilome- 
ters east of Madagascar in the Indian 
Ocean. Reunion's predominantly agricul- 
tural economy experienced a slowdown in 
1979-80 owing primarily to a decline in 
sugar production. Construction and public 
works also experienced difficulties, which 
resulted in the closing of a number of 
important companies. Unemployment was 
estimated at 31.5%, and approximately 50% 
of the population was under 25 years of age. 
The mineral industry continued to be con- 
fined to the 200,000-ton-per-year clinker 
cement grinding plant at Saint Denis. Pro- 
duction and consumption data were un- 
available for cement and other domestically 
consumed construction materials. 


Reunion's trade deficit, represented by 
the value of imports divided by the value of 
exports, was projected to reach 20% by 
yearend 1980. Reunion imports 80% of what 
the island consumes; however, unlike most 
nonoil-producing developing countries, the 
share of fuel imports have been minimized. 
The island's hydroelectric power potential 
was nearly 500 million kilowatt-hours by 
yearend 1980. The Riviére de l'Est power- 
plant, located at Saint Rose, was completed 
and commissioned during the year. The 
first stage with 44,000 kilowatts of installed 
power was expected to yield an average 
annual production of 380 million kilowatt- 
hours, slightly exceeding 1980 energy con- 
sumption requirements. 


RWANDA 


Rwanda's mineral industry continued to 
be a small yet significant contributor to the 
GDP, estimated at $1.1 billion in current 
1980 prices? During 1980, the value of 
mineral production was second only to cof- 
fee in terms of GDP. Mineral exports pro- 
vided approximately 2596 of the 1980 for- 
eign exchange earnings and when combined 
with coffee, they comprised roughly two- 
thirds of the Nation's total exports. Rwanda 
produced approximately 1.1% of the world's 
output of tin concentrates and also produc- 
ed  cassiterite, beryllium, columbium- 
tantalum, wolframite, and alluvial gold. 
The mineral industry started showing signs 
of recovery in 1980, after the industry's 
downturn and stagnation during the late 
1970's. Cassiterite and tungsten production 
were reported to have moderately increased, 
beryl and columbite-tantalite production in- 
creased by over 25%,and the output of gold 
increased a hundredfold between 1979 and 
1980. 

Société Miniére du Rwanda (Somirwa) 
continued to operate the major mines, em- 
ploying between 8,000 and 9,000 workers 
and accounting for approximately 70% of 
total mineral production. The remainder of 
the output was mined by the tens of thou- 
sands of tributors. These individuals, 
and/or small cooperatives, exploited the 
small valuable mineral pockets scattered 
throughout the country (mostly gold and 
cassiterite). Somirwa had a 5-year develop- 
ment budget of $11.8 million, which was 


depleted by only slightly over 10% by year- 
end 1980. Strong financial support by the 
Government and foreign investment incen- 
tives, including tax holidays and duty-free 
import privileges for new industrial oper- 
ations (5-year maximum), have facilitated 
the growth of the mineral sector of the 
economy. 

Detailed followup studies of UNDP's geo- 
physical and geochemical surveys were un- 
derway. The French Bureau des Recherches 
Géologiques et Miniéres, partly funded 
through UNDP, was concentrating investi- 
gations on 2,100 square kilometers in the 
central northern part of the country. Evalu- 
ations of the Mushunga limestone deposits 
were completed in 1980. Discussions for the 
construction of a 50,000- to 100,000-ton-per- 
year cement facility adjacent to the deposits 
in Cyangunzu were initiated. Construction 
of a 12-megawatt power station near Lake 
Luhonde commenced after the Geological 
Survey completed the evaluation of the 
country’s extensive peat deposits. 

The growing trade deficit of approximate- 
ly $57.4 million in 1980 was a product of 
supply shortages, declining exports, and 
increasing oil import bills. The balance-of- 
payments surplus reported in 1979 was 
attributed to international financial assis- 
tance primarily through the 5th European 
Development Fund (Lome II) and aid pro- 
grams with the Federal Republic of Ger- 
many, France, Japan, and several Arab 
Nations. 
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SEYCHELLES 


The only mineral commodity produced 
and exported in Seychelles during 1980 
continued to be guano. The mineral indus- 
try contributed less than 1% to the 1980 
GDP estimated at less than $100 million.* 
The value and production of guano declined 
by 27% and 35%, respectively, between 
1979 and 1980. Discussions were underway 
between the Seychelles Government and an 
Italian firm to exploit the islands’ valuable 
600-million-year-old granite resources. 

The Assab refinery significantly contrib- 
uted to the availability of domestic oil 
products and exported nearly 75% (1.4 mil- 
lion barrels) of the black naphtha produced 
in 1980. Oil explorations by AMOCO Sey- 
chelles Petroleum Co. continued throughout 
1979-80. By yearend 1979, AMOCO in par- 
ticipation with other foreign oil companies 
possessed the rights for 24 offshore blocks. 
The partners withdrew and AMOCO ex- 
panded their exploration area to 26 blocks. 
The first test well drilled in 1980, was 


Owen Bank No. 1, located offshore Mahe, 
Seychelles’ largest island. The cost was 
estimated to exceed $14 million. Plans were 
made to conduct future drillings on the 
Reith Bank, closer to the Mahe island. 

Seychelles is strategically located off East 
Africa in the middle of the Indian Ocean, 
and the islands have excellent harbor facili- 
ties. Tourism and international assistance 
have largely contributed to the record 
balance-of-payments surplus of approxi- 
mately $7.3 million by yearend 1980. Discus- 
sions were underway with the World Bank 
to lend financial assistance to the Seychel- 
les East Coast Reclamation Project. Nearly 
21% of the country’s 1980-84 development 
budget was allocated for this comprehensive 
road, harbor, and port facility improvement 
plan. A contract was signed in 1980 with 
Zanen Verstoep Co. (Netherlands) to dredge 
and initiate reclamation work at Port Victo- 
ria and Mahe Quay. 


SOMALIA 


Mineral production in the Somali Demo- 
cratic Republic was confined to small-scale 
mining of tin (cassiterite ore), sea salt, 
stone, limestone, and meerschaum (sepio- 
lite). The mineral industry continued to be a 
very small contributor to the Nation’s econ- 
omy. The construction of a 200,000-ton-per- 
day cement facility in Berbera was near 
completion, and discussions were underway 
to construct a fertilizer plant by yearend 
1980. Exploration continued on the prospec- 
tive uranium, coal, and lead deposits in the 
northern part of the country. 

The Somali Arab Mining Co. (a joint 
venture with the Pan-Arab Mining Co.) was 
investigating the economic feasibility of 
uranium mining at Galgudad. Other urani- 
um prospecting continued, including a ra- 
diometric survey of the Nagal area. In 
addition, an 85,000-square-kilometer area 
located between Kolkodo and Modok was 
reported to contain commercial uranium 
deposits. Pilot-scale tests were being plan- 
ned for several sites, and the Arab Commu- 
nity Fund was expected to finance a urani- 
um processing plant. Somalia’s Geological 
Survey continued the search for coal in 
1980. 

Oil explorations were intensified, since 
petroleum imports accounted for $43 mil- 


lion in 1980. During June 1980, the Interna- 
tional Development Administration (IDA) 
granted $6 million in credit for a Petroleum 
Exploration Promotion Project. Agreements 
were negotiated between Somalia and Cities 
Service Co. (United States), Texaco Oil Co. 
(United States and Federal Republic of 
Germany subsidiaries), and Atlantic Rich- 
field Oil Co. (United States) to explore 
nearly 750,000 square kilometers through- 
out Somalia. 

Somalia’s overall energy future looked 
promising in 1980, despite the dependence 
on Iraqi crude oil imports. Producticn at the 
recently completed Magadiscio oil refinery 
was brought close to capacity of 10,000 
barrels per day. Approximately 1.8 million 
barrels of crude oil and oil products were 
imported primarily from Iraq and later in 
the year from the People’s Democratic Re- 
public of Yemen. The completion of the 
Gezia power station increased Somalia’s 
electric power generating capacity by near- 
ly 92% early in 1980. 

Somalia's balance-of- payments deficit 
continued to worsen in 1980 owing primari- 
ly to the influx of refugees and the extended 
drought. Approximately 30% of the GNP, 
estimated at -$407 million in 1980, was 
comprised of livestock and agricultural 
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products. International and bilateral assis- 
tance continued to keep the country afloat 
in 1980, despite the acute lack of foreign 
exchange, near fuel crisis and exorbitant 
rates of domestic inflation. In August 1980, 
the United States agreed to give $40 million 
in military aid and $5 million in economic 
assistance to Somalia over a 2-year period 
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in return for access to the port and airbase 
facilities at Berbera. Approximately $132 
million was provided for refugee and relat- 
ed development assistance in 1980, primari- 
ly through the United Nations and other 
Western and Arab countries’ bilateral assis- 
tance programs.“ 


SWAZILAND 


The value of Swaziland’s mineral indus- 
try continued to decline, contributing less 
than 15% to the 1980 GDP, estimated at 
$385 million. The percent change in min- 
eral revenues between (1979-1980) was nega- 
tive for nearly all mineral commodities 
including iron ore, asbestos, and quarried 
Stone except for anthracite coal. The decline 
in revenues was attributed primarily to the 
cessation of the Ngwenya iron ore exports 
in August 1980, diminished production and 
sales from the Havelock asbestos mine, and 
decreased demand for quarry stone. The 
chrysolite asbestos mine at Bu- 
lembu, northwest Swaziland, became the 
Nation's leading mineral export in 1980, 
despite the mining of lower grades (larger 
proportion of short asbestos fibers over 
higher priced long fibers) encountered at 
increasing depths. 

By yearend 1980, coal appeared to be the 
mineral commodity with the most promis- 
ing future. The majority of the identified 
reserves of approximately 200 million tons 
were considered to be chiefly of the type 
with low sulfur and high energy content. 
Swaziland Coal Corp.'s only existing mine, 
Mpaka Mine, exported roughly two-thirds 
of its production and expansion plans were 
being considered. In addition, two new coal 
mines in eastern Swaziland were proposed. 
Several foreign firms indicated an interest 
in prospecting for tin, gold, diamond, and 
kaolin as well as coal. The regional geo- 
chemical sampling program was completed, 
and a report was published indicating po- 
tential mineral occurrences of copper, lead, 
zinc, manganese, cobalt, nickel, molybde- 
num, and tin. 

The Swaziland Geological Survey and 
Mines Department continued to investigate 
coal deposits in the Lowveld and encourag- 
ed joint venture participation with foreign 
firms. The Japanese and Swaziland Govern- 
ments were negotiating respective financial 


and supervisory roles for the deep coal 
exploration.and drilling project at Libhuku, 
within the Lowveld. Shell Coal Swaziland 
(Pty.) Ltd. submitted a mining rights appli- 
cation, after completing the shaft and un- 
derground mine development work at 
Mhlume. Mining rights were granted to 
Swaziland Coal Corp. for a promising 760 
hectares in the Lowveld. A new Special 
Exclusive Prospecting License for a 115,000- 
hectare area in the southern portion of the 
Lowveld was transferred from Inter-Coal 
Trading A.G. Ltd. to Inter-Coal Mining and 
Trading Ltd. (Switzerland). 

Evaluation of residual tin deposits with 
assistance from the Federal Republic of 
Germany continued in the Makwanekop- 
Motshane and Sinceni areas. À small-scale 
pilot treatment plant was constructed and 
operated at Sinceni during 1980. 

Swaziland's balance-of-payments contin- 
ued to worsen in 1980 owing primarily to 
slow growth in export volume, rapid rise in 
import expenditures, an increasing Govern- 
ment budget deficit (covered by foreign 
financing), and a gradual decline in worker 
remittances from South African mines. The 
economy was expected to be stimulated in 
part by increased capital spending in the 
public sector, expansion of the country's 
hydroelectric power systems, and comple- 
tion of the North-South rail line. A 20- 
megawatt hydroelectric power station with 
a 90-million-kilowatt-hour annual capacity 
was proposed in the Sipocosini area. The 
Swaziland Railroad Co. was awaiting Gov- 
ernment approval for the construction of 
the northern railroad link to Komatipoort. 
The railroad was operating at a loss because 
of the decline in iron ore shipments, but the 
completed rail system was expected to re- 
cover from mineral and agricultural prod- 
uct traffic from the South African Trans- 
vaal and from anticipated Swaziland coal 
shipments from the Tshaneni area. 
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Uganda’s mineral industry and overall disclosed by yearend 1980. 


economy stagnated during 1979-1980. De- 
spite promises made by the transition and 
new Government to rehabilitate the mining 
sector, tungsten, cassiterite, columbite- 
tantalite, phosphate, gold, cement, and as- 
bestos production virtually ceased. The 
three previously operating tungsten mines 
at Bjorda, Luhizha, and Buyaga; the Buhan- 
ga tin mine; gold mining in the Mushanga, 
Busia, and Kigezi areas; the Toros cement 
plant; and the Universal Asbestos and Plas- 
tics Co. manufacturing plant all suffered 
from severe shortages of machinery, equip- 
ment, and replacement parts. These factors, 
combined with transportation difficulties 
through Kenya’s Port of Mombasa and a 
lack of vehicles and/or foreign exchange for 
private road haulage, contributed to the 
sharp decline in mineral production and 
trade during the year. In December 1980, 
the new Government granted full tax holi- 
days for industrial enterprises (over defined 
periods of time) to induce investment in 
mineral and other industrial activities. 

Investigations to rehabilitate the Kilembe 
copper-cobalt mine continued throughout 
the year. The mine’s cobaltiferous tailings 
that have accumulated during the mine life 
(1956-77) were estimated to contain between 
1.41% and 1.44% cobalt, 38% iron, and 
minor amounts of gold and silver.! The 
Ugandan Government, which owns 100% of 
the Kilembe Mine, invited tenders to con- 
tract for both the rehabilitation of the mine, 
concentrator, and smelter facilities and the 
establishment of a cobalt project, including 
downstream recovery of sulfuric acid. 

In December 1980, a memorandum of 
agreement was signed with Falconbridge 
Nickel Mines Ltd. (Canada) to undertake 
two feasiblity studies addressing the mine 
reopening and cobalt concentrate process- 
ing and marketing. The contract specified 
that mineral production would belong to 
the Ugandan Government and Falcon- 
bridge Nickel Ltd. would receive the exploi- 
tation rights only. No other details were 


The Lake Katwe Salt Co. opened a 150- 
ton-per-day salt manufacturing plant in 
June 1980. The main contractor for the 
facility was a West German firm, and fi- 
nancing was provided by the Federal Re- 
public of Germany, the East African Devel- 
opment Bank, the African Development 
Bank, and the Ugandan Development Corp. 
Anticipated annual production included 
45,000 tons of common salt, 15,000 tons of 
potassium chloride, 500 tons of elemental 
sulfur, and other chemicals. The economic 
viability of the salt pan was estimated at 20 
years. 

Uganda's balance-of-payments deficit was 
estimated at $200 million by yearend 1980.12 
IDA financed $8 million worth of technical 
assistance for the Ugandan Government to 
prepare rehabilitation and development 
projects. The African Development Bank 
and Iraq granted approximately $18 million 
primarily for ranch restorations and other 
development projects. Discussions were un- 
derway with the various United Nations 
organizations and the European Common 
Market for additional assistance. 


Physical scientist, Branch of Foreign Data. 
ere n values have been converted from 
Burundi francs (FBu) to to US. dollars at a rate of 
FBu90.0= US$1.00. 
*The IGEBU was promulgated by the Burundi Gov- 
ernment in Decree No. 100/146, Sept. 30, 1980. 


*Where n , values have been converted from 
Ethiopian birr ) to US. dollars at a rate of 

5203550 881.00. 

l 8 n year was from July 7, 1979 through 
July 6, 1980 

6Where n values have been converted from 
Lesotho loti (L) to US. dollars at a rate of 
LO. 5286 = US$1. 00. 


TWhere necessary, values have been converted from 
Rwandan francs (RF) to U.S. dollars at a rate of 
RF91.48 — US$1.00. 

Where necessary, values have been converted from 
Seychelles di (SR) to U.S. dollars at a rate of 
SR5.89 = US$1.00. 

*Official planning figure used by the United Nations. 


10Where necessary, values have been converted from 
Swaziland 1 (D to U.S. dollars at a rate of 
Ll. 00— — US$1.30 
azine. Rehabilitation of the Kilembe 
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BENIN 


Said to be one of the world's most under- 
developed countries, Benin had a gross na- 
tional product (GNP) estimated at $1 billion 
in 1980.2 Contribution of the mineral indus- 
try such as cement and limestone to the 
GNP was negligible, but exploration of 
mineral potential continued. 

Minerals. — The United Nations Develop- 
ment Program (UNDP) conducted an inves- 
tigation of three deposits from 1977 to 1980: 
Phosphates (Mekrou), gold (Perma), and 
chromite (Buem). A phosphate rock deposit 
containing about 4.5 million tons recover- 
able by opencast techniques was discovered. 
It was not known if the gold and chromite 
deposits were recoverable economically. 
Iron ore deposits of some 230 million tons 
near Loumbo-Loumbo are at present not 
exploitable because of lack of infrastructure 
in the northern part of the country. Geolog- 
ic mapping with British and French assis- 
tance was also pursued in 1980. 

Electric Power.—Power was mostly im- 
ported from Togo and Ghana. However, 
it was decided to expand the capacity of 
the Cotonou thermal powerplant by 15 


megawatts. The Government also decided 
to call for bids for a dam project with a 
hydroelectric powerplant of 60 megawatts 
on the Mono River near Nangbetou. 

Kaolin.—The Ceramic Experience, of 
Chester, W. Va. (United States), sponsored 
by the United Nations Revolving Fund, 
made a series of testpits at an unspecified 
location, indicating about 50,000 tons of 
kaolin in an area of 10 acres, with further 
indications over another 60 acres. 

Petroleum.—The Norwegian  Govern- 
ment approved a $104 million loan to fi- 
nance development of the small offshore 
Seme Oilfield. The field is being developed 
by Saga Petroleum AS of Norway; Kvaerner 
Engineering, also from Norway, manages 
the project. Reserves were only 3 million 
tons, and production was to start in 1982 at 
the rate of 250,000 tons per year. In the 
meantime, Mechanical and Industrial Tech- 
nicians (United States) signed a letter of 
intent to build a reported $900 million oil 
refinery with a capacity of 8 million tons 
per year in partnership with the Govern- 
ment. 
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Table 1.—Other countries of West Africa: Production of mineral commodities! 


Country? and commodity? 1976 1977 1978 1979 1980P 
BENIN 
Cement, hydraulic“ FE metric tons 190,000 200, 000 200, 000 151, 000 160,000 
Salt, marinen do 150 300 300 350 400 
Stone: Gravel? |... . do... 16,000 18,000 20,000 21,000 22,000 
CAPE VERDE ISLANDS 
Cement, hydraulic do- 4, 000 4, 000 15,000 15,000 15,000 
Pumice and related volcanic materials do- 15,000 15,000 15,000 16,000 16,000 
GUINEA 
Aluminum: 
Bauxite, gross weight 
thousand metric tons 10,848 10,841 10,456 18,700 18,780 
Alumina. ------------------ do 560 562 610 660 708 
Diamond: 
e ee thousand carats.. 25 25 25 27 12 
IndustrialkXkkk. ... do- 55 55 55 58 26 
Total-—— A do. __ *80 *80 *80 *85 38 
IVORY COAST 
Diamond 
Gin we See thousand carats. _ 22 7 t 5 10 
Industrialdʒ do- 38 11 10 32 65 
Total. t 8 do... - 60 18 10 37 15 
Petroleum: 
Crude oil thousand 42-gallon barrels. . s EM EE: 22 90 
Refinery products: Da 
Gasoline! do— 2,193 2,166 2,210 €2,200 2,091 
Kerosine and jet fuel do- 1,101 1,388 1,117 *1,100 1,248 
Distillate fuel oi] ----------- do— 3,595 3,235 3,678 eg, 600 2.768 
Residual fuel oll do- 4,709 4,482 4,344 4300 4,995 
Liquefied petroleum gas do... 110 €122 182 180 93 
Refinery fuel and losses do— 490 451 521 500 482 
MM tei ee do—— 12, 198 €11,844 12,052 €11,880 11,677 
MALI 
Cement, hydraulic metric tons *50,000 85,174 84,400 26,758 20,000 
Gold, mine output, metal content... troy ounces. — 900 *932 965 *1,000 *1,500 
ut % y ae es ee A metric tons 4,500 4,500 4,500 4,500 4,500 
tone: 
Granite square meters. . NA 8,088 6,000 415 iim 
Mill do NA 217 400 400 500 
Limes tone metric tons NA 394 495 500 4, 600 
NIGER 
Cement, hydraulic do- 36,240 40,000 e40, 000 38,000 s 
GYPSUM Seo a 88 do... €2,588 3,000 2,720 2,720 2, 720 
I(ööÜĩÜ0˙ %Üͤ : h Stat do- 1,000 1,000 ; 
Stone, sand and gravel: 
Limestone, not further described |... do 56,456 60,000 NA NA NA 
Gravel cubic meters 179,268 e180, 000 €180,000 180,000 180,000 
Sand os . 8 O____ €5,937 €6,000 €6,000 6,000 6,000 
Tin, mine output, metal content . metric tons 126 130 125 125 
Uranium concentrate, UsOs content _ _ do- 1,460 1,440 2,060 3,740 4,869 
SENEGAL 
Cement, h draulic CFT do 386,000 330,000 357,000 380,688 886,234 
Clays: Fuller's earth (attapulgite).. metric tons_ _ 4,627 3,405 6,930 13,000 3,978 
Gold soe eee troy ounces. . ih I 8250 Ks NA 
Petroleum refinery products 
Gasoline thousand 42-gallon barrels.. . 980 *1,038 502 1,141 1,057 
Jet fuel and kerosine ___________ do... 932 4666 616 1,095 1,101 
Distillate fuel oil ERES do... 1,144 *1,551 2,248 1,319 1,178 
Residual fuel oil |... ....- do... 1,855 *2,148 1,883 2,121 1,985 
Other ------------------—- do... 43 *58 51 102 87 
Refinery fuel and losses do... 153 *216 €256 235 188 
Total usao i Be e cere do... 15,107 €5,677 €5,562 6,013 5,596 
Phosphate rock and related products: 
Crude: 
Aluminum phosphate 
thousand metric tons__ 208 215 204 184 224 


See footnotes at end of table. 
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Table 1.—Other countries of West Africa: Production of mineral commodities! 


—Continued 
Country? and commodity? 1976 1977 1978 1979 1980P 
SENEGAL —Continued 
Phosphate rock and related products —Continued 
Crude —Continued 
Calcium phosphate 
thousand metric tons_ . 1,591 1,596 1,555 1,651 1,408 
Manufactured: 
Aluminum phosphate, dehydrated 
do... 68 69 48 78 132 
Other do_ _ __ 6 6 6 10 8 
os PE a Ady Oe eg metric tons 141,953 140,000 140,000 140,000 140,000 
tone 
Basalt! cubic meters 168,500 *168,500 100,000 NA NA 
Marble (cipoline ) do... 250 e250 e150 NA NA 
TOGO 
Clays, for brick production — — — — metric tons 4,234 NA NA NA NA 
Phosphate rock, beneficiated product 
thousand metric tons_ .. 2,008 2,857 2,827 2,920 2,933 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels- E "m *435 673 *1,490 
Kerosine and jet fue do... —— RS e280 432 €950 
Distillate fuel oil do. -—-— 9 Ta 915 1,417 €3,130 
Residual fuel oil do- EN E €290 440 990 
Minor products refinery fuel and losses 
do— M t *130 *200 *440 
Total oppor RE un do. "-— NV €2,050 3,162 €7,000 
+O N EN ee EE a metric tons e200 as 650 650 600 
Stone: 
Granite a Ü—ͤt; 88 do... 606 NA NA NA NA 
Marble, dimension square meters 1,361 NA 23 NA NA 
Estimated. Preliminary. Revised. NA Not available. 


1Includes data available through Oct. 12, 1981. 


2In addition to the countries listed, The Gambia, Guinea-Bissau, and Upper Volta, which are covered in the text of this 
chapter, presumably produce modest quantities of a variety of crude construction materials (clays, stone, and sand and 
vel) and may produce minor amounts of other mineral commodities (most notably gypsum, lime, and salt), but output 

is not reported quantitatively and available information is inadequate to make reliable estimates of output levels. 
3In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, 
Stone, and sand and gravel) 8 are produced, but output is not reported quantitatively and available information 


is inadequate to make reliable estimates of output levels. 
Output apparently based entirely on imported clinker. 


s products marketed under the trade names Balifos, Phospal,“ and (in 1980 only) "P 125" (the latter described as 


crushed aluminum phosphate). 


CAPE VERDE ISLANDS 


Mineral production on the Cape Verde 
Islands was limited to modest quantities of 
crude construction materials, such as clays, 
stone, sand and gravel, and some solar 
evaporated salt. GNP in 1980 was an esti- 


mated $135 million,’ with minerals contrib- 
uting negligible amounts. 

In 1980 Cape Verde awarded a $118,000 
contract to a South African company to 
build a seawater desalinization plant. 


THE GAMBIA 


The Gambia consists of the shores of The 
Gambia River and is surrounded on land by 
Senegal. In 1980, The Gambia had no min- 
eral production besides unreported quanti- 
ties of crude building materials. However, 
there were several tentative mineral proj- 
ects, as mentioned hereinafter. In 1980, 
estimated GNP was $200 million.“ Contribu- 
tion of minerals to the GNP was negligible. 

Energy.—The hydroelectric project on 
The Gambia River, supported by the Afri- 
can Development Bank, continued and was 
to be commissioned in 1981. One of the 
dams is located at Mansa Konko. 


Petroleum.—Chevron Overseas Petrole- 
um Company (United States) and Compagn- 
ie Francaise des Pétroles S.A. (Total) com- 
pleted a 2-month offshore drilling program, 
but results were not made known. Chevron 
reportedly intended to retain its exploration 
and prospecting license in The Gambia. 

Titanium.—Recently explored deposits of 
heavy beach sands south of The Gambia 
River contain about 5 million tons of zircon, 
rutile, and ilmenite, and further upstream 
kaolin has been known, but no plans for 
industrial exploitation have been published. 
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GUINEA 


In 1980, Guinea’s centrally controlled 
economy, dominated by the mineral sector, 
leveled off. The GNP was $1.5 billion.’ The 
mineral sector accounted for 23% of the 
GNP and 95% of export earnings, with 
bauxite remaining the most important min- 
eral. Liberalization of the Guinean economy 
continued with the publication of a new 
investment code and the country’s fourth 
development plan (1981-85). In the mineral 
sector, foreign investors were encouraged 
by the Government of Guinea in the hope 
that they would contribute to the develop- 
ment of iron ore, uranium, and gold in the 
near future, and of petroleum, copper, man- 
ganese, and other minerals at a later date. 

Bauxite and Alumina.—In 1980, Guinea 
was the world’s second largest producer of 
bauxite, and its reserves of 6.5 billion tons 
were the largest in the world. 

The country’s largest bauxite producer 
was the Compagnie des Bauxites de Guinée, 
owned by the Government (49%) in partner- 
ship with a consortium composed of the 
Aluminum Co. of America, the Aluminum 
Co. of Canada, Martin Marietta, Péchiney, 
Vereinigte Aluminiumwerke AG, and 
Montedison. In 1980, the company produced 
9 million tons of bauxite for export at the 
Boké-Sangaredi mining complex located in 
the northwest, at the terminal of the 
Kamsar-Sangaredi Railroad line. 

The second largest producer was the Of- 
fice des Bauxites de Kindia, a Government- 
owned, Soviet built and managed project. In 
1980 production was 2.5 million tons. Nine- 
ty percent of production was contracted to 
the Soviet Union and the rest to Eastern 
Europe. The mine is located at Kindia, on 
the Conakry-Kankan Railroad line. 

The third largest producer of bauxite was 
the Société d' Economie Mixte Friguia own- 
ed by the Government (49%) and Frialco Co. 
(51%), the latter consisting of Noranda 
Mines Ltd. (38.5%), Pechiney-Ugine- 
Kuhlmann (86.5%), British Aluminum 
Ltd. (10%), and Vereinigte Aluminium 
Werke AG (5%). Over 2 million tons of 
bauxite were mined at Fria, at the terminal 
of the Conakry-Fria Railroad line, and con- 
verted at the same location into 660,000 
tons of alumina. The alumina plant was 
being expanded to 700,000 tons of alumina 
per year at a cost of $33 million. 

Besides these existing operations, others 
were in various stages of planning, involv- 
ing deposits at Ayékoyé near Boké (north- 
west) and at Tougoué and nearby Dabola, in 
central Guinea. 


Cement.—A $12 million grinding plant to 
produce bagged cement from imported 
clinker was completed but lay idle because 
of a power shortage. 

Diamond.—In 1980, the Bourse Nation- 
ale des Diamants, in the name of the 
Government’s Central Bank, held its first 
auction since the early 1970’s, selling 6,000 
carats valued at $1 million. This production 
came from private Guinean operators who 
were given permits to operate near the rich 
diamond concession of Beyla in the south- 
east. 

Among a number of diamond mining 
concessions awarded in recent years were 
those of Industrial Diamond Co. of the 
United Kingdom, with an area covering 
30,000 square kilometers, and Charles 
Anthony of the United States, covering 
20,000 square kilometers. 

Reportedly, diamond reserves in 1980 
were estimated at 300 million carats worth 
$40 to $60 billion. 

Gold.—The Société Miniére Internation- 
ale du Quebec (Somiq) announced plans to 
develop a gold deposit in Guinea. An explo- 
ration program was conducted under lease 
rights covering a 39,000-square-kilometer 
area in the northeast of the country. Somiq 
plans to develop shallow alluvial deposits in 
the area. 

Hydroelectric Power.—The Government, 
the World Bank, Arab funds, and a number 
of aluminum companies, including Alu- 
suisse, Péchiney, and Vereinigte Alumi- 
niumwerke AG, met in 1980 to discuss 
ordering feasibility studies for a 750 
megawatt hydroelectric project and a 
155,000-ton aluminum smelter worth $2.5 
billion, both at Konkouré. It was decided 
that further studies were necessary to eval- 
uate the effect of the project on the Guinean 
economy. 

Iron Ore.—The Mifergui-Nimba iron ore . 
project in southern Guinea moved closer to 
realization as its prospective partners, the 
Government (50%) and unnamed foreign 
interests (50%), reached an agreement with 
Liberia on transport charges for the move- 
ment of iron ore across Liberia on the 
existing Liberian-American-Swedish Miner- 
als Co. railway to the Port of Buchanan. 

Petroleum.—Société Guinéenne des Hy- 
drocarbures, a joint venture between the 
Government of Guinea and Union Texas 
Petroleum (United States), conducted a seis- 
mic survey in the northern third of Guin- 
ea's territorial waters in the fall of 1980. It 
was expected that decisions on drilling will 
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be made on the basis of the surveys when 
results are available. Negotiations for other 
offshore concessions were underway. At 
present, Guinea has no petroleum produc- 
tion. 

Uranium.—The Compagnie Générale des 
Matiéres Nucléaires (Cogema), a French, 
Italian, and Japanese joint venture, contin- 
ued to explore for uranium in the north 
(above 110° N latitude). Traces of uranium 
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were found there, but it was not yet known 
if any deposits are of commercial value. 

Geosurvey, a geological research compa- 
ny, conducted aerial surveys in the south- 
ern part of the country, with results not 
known. Besides these, the Government ask- 
ed Romania, the Federal Republic of Ger- 
many, Switzerland, and Yugoslavia for 
technical assistance to conduct ground sur- 
veys for radioactive minerals. 


GUINEA-BISSAU 


In 1980, Guinea-Bissau continued to have 
major economic problems but was comple- 
ting an ambitious development plan. GNP 
was $174 million. There was no mineral 
industry production, but several mineral 
projects were in various stages of develop- 
ment. 

Aluminum.—The Government was con- 
sidering a modern aluminum industry 
using its bauxite resources in the Boe re- 
gion. This project is in the distant future 
and depends upon the feasibility of the 
proposed Corrubal River Dam as an energy 
source. The UNDP was conducting feasibili- 
ty studies. 


Petroleum.—A potential of 7 to 8 million 
tons per year has been estimated for the 
offshore Boe region. However, sensitive 
territorial water disputes with both of 
Guinea-Bissau's neighbors, Guinea and 
Senegal, must be solved before exploitation 
can begin. The World Bank has offered help 
in financing exploration on the Continental 
Shelf. 

Phosphate.—The Government, in con- 
junction with the French Bureau de Récher- 
ches Géologiques et Miniéres (BRGM), was 
studying phosphate deposits in Cacheu and 
Oio. 


IVORY COAST 


The Ivory Coast witnessed its economic 
growth stagnate at about 1.5% annually— 
down from more than 9% during the years 
of the robust coffee and cocoa markets of 
the mid-1970's. The nation's oil bill climbed 
to about $450 million in 1980 from $200 
million 2 years earlier, and debt services 
stood at 30% of its entire export earnings. 

Mineral exploration efforts of the Ivory 
Coast state oil company Société Nationale 
d'Operation Pétroliére de la Cóte d'Ivoire 
(Petroci, Société pour le Développement 
Miniére de la Cóte d'Ivoire, and the BRGM 
of France continued during 1980. These 
activities included aerial geophysical explo- 
ration and work on selected anomalies, 
which had been identified by these groups 
in the past several years. Their targets were 
mostly uranium, copper, lead, zinc, and 
silver. By the end of 1980 no further details 
of exploration results had been announced. 

Diamond.—The Société Franco-Ivoi- 
rienne Tortiya, which operated diamond 
mines in the Ivory Coast, ceased mining in 
1980 because of ore exhaustion. Thus, the 
only mine operation of any kind in the 
country came to an end. 

Petroleum.—The Ivory Coast became the 
newest oil-producing nation in West Africa 


in 1980. During the year, production from 
the offshore Bélier Field became a reality, 
while appraising of the Espoir Field, one of 
the largest offshore fields found in West 
Africa, continued. 

The Bélier Field, owned by Exxon subsid- 
iaries (63.75%), Shell Cóte d'Ivoire (21.25%), 
and Petroci (15%), is located about 20 kilo- 
meters southeast of Abidjan. It was put into 
production in mid-1980; crude oil was mov- 
ed through a 10-inch pipeline to shore, 
where, by virtue of another 7-kilometer, 10- 
inch pipeline, it was delivered to Ste. Ivoi- 
rienne de Raffinage, the state-owned refin- 
ery. This field produced an average of 
10,000 barrels per day late in 1980, but 
output was expected to rise to 30,000 barrels 
per day by the mid-1980's. 

The Espoir Field, owned by Phillips 
Petroleum (57.5%), Italian Petroleum 
Enterprise-National Hydrocarbon Agency 
(22.5%), Sedco of the Ivory Coast (10%), and 
Petroci (10%), is located in the Gulf of 
Guinea 40 kilometers to the southwest of 
Abidjan, in water depths between 300 and 
2,400 feet. During the year, Phillips, as 
operator, drilled six wells, in which the 
flow rate averaged 4,000 barrels per day. 
The find was certain to spur exploration 
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in deeper waters all along the West African able the country to become not only self- 


oil province. Oil production from Espoir, 
expected by the mid-1980’s, would en- 


sufficient in oil, but also an exporter by the 
late 1980’s. 


Table 2.—Ivory Coast: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1978 


Commodit 1977 1978 : 
? ee Other (principal) 
METALS 
Aluminum metal including alloys, all 
forms S ose UL 1,164 1,300 NA Niger 514; Upper Volta 452; Togo 196. 
Copper metal including alloys, all forms 708 ze 
Iron and steel metal: 
J ĩͤ K PE NOR ES 19,806 19,081 NA Italy 11,550; 101 7,160. 
Unwrought and semimanufactures _ _ 706 1,649 NA 538; Togo 10 
Oxides ooo 8 os 1 NA NA. 
Metal including alloys, all forms 584 817 NA Italy 418; Hong Kong 90. 
Titanium oxides ______________~- EN 2 NA NA. 
Zinc metal including alloys: 
0 ees 119 5 NA NA. 
Semimanufactures 2 c 
Other: Oxides, hydroxides, peroxides .. .. - 33 es 
NONMETALS 
Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, 
J/)));ö; ! 88 (3) 5 NA NA. 
Grinding and polishing wheels and 
rr 1 1 NA NA. 
Cement 98,546 2,996 NA Upper Volta 2,844. 
Chalk. es nuncu mene P 5 NA NA. 
Cla denne clay products: : 
CLEMENS 13 3 NA NA. 
Protea: 
Refractory including nonclay 
brick-—— lo n 6c uae 12 4 NA NA. 
Nonrefractory - - - --------- s 243 NA Benin 231. 
Diamond: 
Gem, not set or strung. — carats- 48,325 NA NA NA. 
Industrial do. __ - 89,830 NA NA NA. 
Fertilizer materials: 
Crude and manufactured 15,197 289 NA NA. 
Ammonia --—-------------- v 15 NA NA. 
3 and plaster s 2 — 
NORMEN ACRES eat V: 76 207 NA NA. 
alie mineral: 
Natural, crude ~- ------------ 1 1 NA NA. 
Iron oxides, processed 30 E 
Sall. o cc eder ecce e 13 53 NA NA. 
Sodium and potassium compounds, n.e.s.: 
Caustic potash ____________-~- (3) m 
Caustic soda_ ______________- 3 54 NA NA. 
Soda ass NA - 10 NA NA. 
Stone, sand and grave! 1 1,071 NA NA. 
Sulfur: 
Elemental, all form his 2 NA NA. 
Sulfuric acid, ol eum 175 129 NA NA. 
Talc, steatite, soapstone E 21 2 NA NA. 
Other, crude- - -- ------------—- 30 13 NA NA. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black -—--------------- z 5 NA NA. 
Coal, all grades including briquetss Ciz 4 NA NA. 
Hydrogen, helium, rare gases 2 1 NA NA. 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels. — 875 688 NA Mali 379; Upper Volta 300. 
Kerosine and jet fuel do... 99 208 NA Mali 108; Upper Volta 90. 
Distillate fuel oil |... do... 193 1,212 45 Upper Volta 251; France 242. 
Residual fuel oil do_ ___ 1,800 1,328 84 France 432; Greece 214. 
Lubricants... .....- do— 98 104 NA Upper Volta 17; Ghana 17. 
Liquefied petroleum gas do- 13 NA Upper Volta 5; Niger 4; Mali 3. 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 2 10 NA NA. 
NA Not available. 


!Less than 1/2 unit. 
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Table 3.—Ivory Coast: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: | 
Oxides and hydroxide 


Metal including alloys, all forms .. 
Chromium oxides and hydroxides 
Copper metal including alloys, all form- 


Iron and steel metal: 


Pig i iron including cast iron 
Sponge iron, powder, shot ___________-_~- 


erroalloys: 
Ferromanganese _______________~— 


Steel, primary form 
Semimanufactures: 
Bars, na: angles, shapes, 
Seis e 
Universala, plates, sheets 
Hoop and strip ---------------—- 
Rails and accessories 


Wires 8 


Lead: 
J/%)õĩÜi ³¹¹ A eei 
Metal including alloys, all form 

Magnesium metal including alloys, all forms 

value, thousands 

Manganese: 

Ore and concentrate. - - - --—----------- 
Oido o er Se 8 

Mercur 76-pound flasks _ 

N ickel 1 metal including alloys, all forms 

Platinum-group metals including alloys, 

unwrought and partly wrought 
value, thousands_ _ 

Silver metal including alloys, unwrought and part- 

ni ly Won!!! do... 


"Oxides a ic 8 

Metal including alloys, all form 
Titanium: 

Ore and concentrate 

Oxides 


Zinc: 
Oxides and peroxidees — 
Metal including alloys, all form 


Other: 
Ores and concentrates _______________ 


Metals: 
Metalloids ____~________________ 
Alkali, alkaline-earth, rare-earth metals_ _ 
Base metals including alloys, all forms 


NONMETALS 


Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, eta 
Artificial corundum. E aa a e 8 


Boron materials: 
Crude natural borate s 
Oxide and acid ____________________ 
Cement: thousand tons 


Fi ³·W0 . 
Refractory including nonclay brick _ _ _ _— 
Nonrefractory_ / 

See footnotes at end of table. 


1977 


25 


$1 
$697 
1,450 
22 


570 
6,098 


1978 


15 

T 
10,874 
78,825 
59,189 
1,737 
2,766 


3,577 
48,438 


16 


204 
187 


1,078 


Sources, 1978 
Other (principal) 


Cameroon 5,304; France 1,930. 


France 1,375; Belgium- 
Luxembourg 35. 


NA. 

NA. 

France 10,873. 

France 63,389; Spain 4,937. 

France 49, 255; Japan 6, 081. 

France 1 206; Sweden 115. 

France 2. 511; Belgium- 
Luxembou: 16. 


France 1,930; negal 554. 
France 20, 187, West Germany 


U 


All from France. 
France 76. 


NA. 


Mexico 900, Ghana 137. 
V 732; Ireland 370. 


NA. 


NA. 
France $978. 


France 15. 
West Germany 144; Italy 66; 
France 48. 


France 60. 
France 2,768; Belgium- 
Luxembourg 


NA. 


NA. 


Italy 50; France 45; West 
Germany 


NA. 
United Kingdom 1,245; Ireland 
882; India 697. 


NA. 

NA. 

Price 548; Spain 317; Poland 
France 2,976. 

France 158. 

France 612; Belgium- 


Luxembourg 38. 
Italy 4,563; France 3,596. 
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Table 3.—Ivory Coast: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Diamond, all 


Felds 


E Peas Bleue opus ccce 


Fertilizer materials: 
Crude, phosphaticgch hk 


Manufactured: 


Nitrogenous s 
Phosphatick. 2-2- 


Potassic _ 


Other including mixed 


Ammonia _ _ _ 
Graphite, natural 


Gypsum and plasters ________________- - 


Crude including splittings and waste 
Worked including agglomerated 


splittings _ _ 


Pigments, mineral: 


de, natural 


Iron oxides, processed 
Salt 


Sodium and potassium compounds, n. e. s: 


Caustic potash 
Caustic soda 


Soda as 
Stone, sand and gravel: 


Dimension stone: 
Crude and partly worked 
orked_ 


Gravel and crus crus 


qua and 5 JJ E M 
nd excluding metal- bearing 


Sulfur: 


Elemental, all form 
Sulfuric acid, ol eum 
3 natural steatite, soaps tone 


Oxides ‘hydroxides, peroxides of strontium, 


m esium, 


barium mmus 


Building materials of asphalt, asbestos and fiber 


cements, and 


unfired nonme 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural... _ 
Coal, all grades including coke and 


briq uets_____ 
Carbon black _ _ _ 


Hydrogen, helium, rare gass 
Peat including briquets and litter 


Petroleum: 


Crude and partly refined 


thousand 42-gallon barrels. _ 


Refinery products: 


Gasoline do- 
Keros ne do_ _ __ 
Distillate fuel oil ___________ do— 
Residual fuel oil do- 
Lubricants- —_———---------—- do____ 
Other: 
Mineral jelly and wax j 
One task. 
Bituminous mixtures do- 


See footnotes at end of table. 


1977 


7,175 
11,455 
1 


,079 
30,936 


12,179 
3.451 
49,451 
6,314 
18 
NA 
NA 
111 
86 
36,267 
NA 
NA 
NA 


11,823 
403 
23 

170 


23 
347 


1978 


140 


949 


United 
States 


NA 


Sources, 1978 
Other (principal) 


France 289; West Germany 70. 
NA. 


Senegal 9,293. 

France 15,585; Poland 1,000. 

Senegal 3,149; France 1,353. 

Israel 22,801; Belgium- 
Luxembourg 11,463; Spain 


NA. 

3 3,922; Netherlands 1, 467. 

Spain 26,260; France 24,490; 
Morocco 22,413. 

France 3,904; Belgium- 
Luxembourg 1,839. 

NA. 

NA. 

NA. 

NA. 


Senegal 54,818; West Ge 
n est Germany 


NA. 

France 2,536; babes Germany 
2,458; Ital 

France 599; East Germany 830. 


Italy 3, 

Italy 2528 France 56. 
France 3, 7 769. 

Italy 3,139; France 539. 
NA. 

France 176. 

France 8,744. 

NA. 

France 767; Norway 243. 
West Germany 5,489. 
France 38,286; Liberia 50. 
Ireland 1,111. 


France 2,037; Canada 1,638. 


NA. 


NA. 

EDO 141; West Germany 104. 

NA. 

Nigeria 3,992; Venezuela 3,016; 
raq 2, 

a 128; Italy 122; Romania 


Italy 42; Netherlands 27. 
Bar 157; Canada 139; France 


NA. 
France 87; Trinidad and Tobago 


West Germany 5; Netherlands 2. 
Venezuela 25; France 7. 
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Table 3.—Ivory Coast: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1978 
Co odit 1977 1978 ; 
DET Fiir: Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
Other —Continued 
Liquefied petroeum as 
thousand 42-gallon barrels. .. 5 19 zi France 9; Italy 8. 
Unspecifidſd do- 287 267 NA Venezuela 198; France 59. 
Mineral tar and other coal-, petroleum-, or gas- 
drived crude chemicals 673 1,874 NA Netherlands 1,388; France 342. 
NA Not available. 
1Less than 1/2 unit. 
MALI 


In 1980, Mali’s mineral industry con- 
tributed only a small portion of the GNP of 
about $1 billion, although there was a 
small increase in 1980. The industry consist- 
ed of a small gold mine operation, modest 
phosphate and salt mines, the quarrying of 
building materials, and grinding of im- 
ported clinker. 

The Sindicat Franco-Malien de Récher- 
ches Miniéres, formed by Société Nationale 
de Récherches Miniéres (Sonarem) with the 
BRGM for geological exploration, was ex- 
ploring for copper, gold, tin, and diamonds 
in various areas of the country. 

Bauxite.—Péchiney made feasibility 
studies for mining bauxite in three areas 
between Kenieba and Bamako, believed to 
contain deposits of more than 1 billion tons. 
The Manantali River Dam project would 
provide the necessary electric power, if 
completed. 

Gold.—Production started at the reacti- 
vated Kalana Mine at the rate of 400 
kilograms per year, due to rise to about 
1,800 kilograms per year. Reserves were 
estimated at 24 tons of gold. Mining was by 
the Government-owned Sonarem, with tech- 
nical assistance from the Soviet Union. 

Hydroelectric Power.—The Selinque 
Dam was partly operational in 1980, provid- 
ing 9 megawatts in addition to 36 mega- 
watts available previously. By 1982, capaci- 
ty of the dam was to be 60 megawatts. 

Iron Ore.—There were plans to develop 
two iron ore deposits in the southwest of the 
country, near the Senegal border. The 
Bafing-Makana deposit was estimated by 
Soviet geologists to contain 150 million tons 


of ore with 36% to 67% iron content. The 
Soviet group worked on feasibility studies 
for the deposit. The other deposit, located 
on the right bank of the Faléme River an 
extension of the Senegalese Faléme deposit, 
was investigated by the French BRGM, 
which estimated reserves of 8 million tons. 
Both deposits need improvements of region- 
al infrastructure, such as the Manantali 
River power project, roads, and railroads, 
for exploitation to be economic. 

Petroleum.—Esso Oil Co., Elf-Aquitaine, 
and Murphy Oil were all prospecting in 
various areas of the country in strata simi- 
lar to the oil-bearing zones in neighboring 
Algeria. The Government was also prepa- 
ring a geological map of the country with 
foreign assistance. 

Phosphate Rock.—Sonarem, after having 
mined 2,000 tons per year of phosphate rock 
in the Tilemsi Valley, 150 kilometers north 
of Gao, was raising production to 10,000 
tons per year; feasibility studies were con- 
tinued on raising production to 240,000 tons 
per year. Reserves were estimated at 25 
million tons with 27% P;,O, The French 
Fonds d'Aide de Coopération was also fi- 
nancing a project to extract 20,000 tons per 
year from the Tamaguillet deposit. 

Uranium.—Japan's Power Reactor and 
Nuclear Fuel Development Corp. and Coge- 
ma, a subsidiary of France's Commisariat 4 
l'Énergie Atomique (CEA), have both had 
exploration rights in various parts of the 
country and after several indications of the 
presence of uranium, continued their explo- 
ration activities. 
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In 1980, Niger’s economy, with an esti- 
mated GNP of over $2.5 billion,’ continued 
its rapid growth, propelled, among other 
things, by the doubling of uranium produc- 
tion (1979 to 1980) and increases in the 
related transportation and service sectors. 

The 650-kilometer-long “Uranium Road," 
to link the mines in the north of the country 
to existing road networks, was recently 
completed at a cost of $190 million. Foreign 
donors were financing the ongoing hard- 
surfacing of one section of the east-west axis 
that remained unpaved. 

In 1980, the Government published its 
first 5-year plan, covering 1979 to 1983. For 
the mineral industry, the plan targeted 
large investments, while recognizing the 
important role of private enterprise and 
foreign investors in reaching its goals. 

Coal.—The Société Nigérienne du Char- 
bon was completing a $125 million coal 
mine and powerplant project at the Anou 
Araren deposit near the city of Agadés, 
estimated to contain 6 million tons of coal. 
Coal was already being mined and stockpil- 
ed in anticipation of startup in 1981 of a 
plant with a capacity of 16 megawatts, to 
double in the near future; coal output is to 
reach 200,000 tons per year. In its second 
stage, the electric powerplant will save one- 
half of the country's oil imports and supply 
the mining region plus the City of Agadés 
with power. 

Petroleum.— Esso and Texaco Oil Co. ne- 
gotiated with Elf-Aquitaine for performing 
additional exploration in the eastern Lake 
Chad and northern Djado regions. Recent 
exploration has been fruitless. 

Tin.—The Société Miniére du Niger pro- 
duced about 80 tons of tin in cassiterite 
concentrates at two locations, Tarrouadji 
and Elmeki, in the Air Mountains. There 
were plans to expand operations. 

Uranium.—In 1980, Niger was one of the 
world's largest producers and exporters of 
uranium, with Government earnings reach- 
ing $122 million, but this was expected to 
fall in 1981 as Niger's sales price drops 
closer to depressed world market levels. It 
was expected that uranium exports would 
continue to provide at least 75% of the 
country's foreign trade receipts in the near 


future. The Niger Government holds equity 
participation in all present uranium mining 
concessions through its National Minerals 
Office (Onarem), although this is not re- 
quired by law and is apparently negotiable. 
Niger's estimated uranium reserves exceed- 
ed 160,000 tons and have attracted, to date, 
exploration efforts by 16 foreign companies 
from 9 different countries. Even as recently 
as mid-1979, there were three different 
groups planning to begin new mine con- 
struction. Included among these were the 
SMTT group, with operating permits and 
financing settled, the CEA group with plans 
for the Ajlit area, and a Nigerian-French- 
American (Conoco) consortium which 
planned to exploit the Imouraren deposit. 
However, as a result of the recent severe 
decline in world uranium prices, all three of 
these projects were postponed. 

There were two operating mines in Niger 
in 1980. The first mine, Arlit, was located in 
the Air region in the northwest, and was 
operated by the Société des Mines de l'Air, a 
consortium that included the Government's 
Onarem (83%), CEA's subsidiary Cogema 
(27%), the Compagnie Francaise des Min- 
erais de |’ Uranium (11.8%), Mokta (7.6%), 
Minatome (7.6%), Urangesellschaft (6.5%), 
and Agip Nucléaire (6.5%). The Arlit depos- 
it consists of a 20- to 25-meter-thick stratum 
of clay and sandstone with 0.25% UO, 
under a 40- to 50-meter overburden. It 
contains some coffinite with pitchblende. 
Capacity of the Arlit Mine was 1,800 tons of 
uranium in 1980 and is to increase to 2,300 
tons in 1982. 

The second uranium mine was the Akou- 
ta Mine, located 20 kilometers from the 
Arlit Mine. It is owned by the Compagnie 
Miniére d’ Akouta, a consortium composed 
of Cogema (34%), Onarem (31%), the Over- 
seas Uranium Resources Development Co. 
of Japan (25%), and the Empresa Nacional 
del. Uranio of Spain (10%). The under- 
ground mine exploits deposits at a 250- 
meter depth with 0.4% U;O,, but similar 
otherwise to those at Arlit. Capacity was 
2,200 tons of U, O, in 1980. The mine also 
produces 450 tons per year of molybdenum 
as a byproduct. 


SENEGAL 


In 1980, the Government launched a 5- 
year recovery program that it hopes will 
reverse Senegal’s declining economic per- 


formance by financial constraint and a tight 
monetary policy. The plan was a condition 
for a $270 million, 3-year financing facility 
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from the International Monetary Fund, 
which dominated Senegal’s economy. In 
1980 the GNP decreased to $2.1 billion. 10 
The mineral industry’s contribution to this 
total was about 14%, consisting mainly of 
phosphates. 

Iron Ore.—There were plans to develop 
an iron ore mine by 1987 at the Faléme iron 
ore deposit, on the country’s southeastern 
border, which was estimated to contain 
about 400 million tons of magnetite with 
48% Fe, and 100 million tons of hematite 
with over 63% Fe. Feasibility studies indi- 
cate a production of 10 million tons of iron 
ore per year for 20 years. The project was 
undertaken by the Mines de Fer du Sénégal 
Oriental composed of the Government 
(28.5%), the BRGM (23.8%), Kanematsu 
Gosho (23.8%), and Krupp (23.8%). The 
BRGM is the project’s operator. 

Marble.—In 1980, the Société d’Exploi- 
tation des Marbres du Sénégal was formed 
to produce marble in eastern Senegal from 
reserves of 350,000 tons, which may ulti- 
mately be expanded to 1 million tons. The 
present small production is to be expanded 
to 30,000 tons of marble per year. 

Petroleum.—The Government has not 
given up hope of finding oil in the country 
and was assisted in this effort by Chevron, 
Shell, and Elf-Aquitaine. In the meantime, 
a feasibility study was prepared for exploit- 
ing the heavy oil deposit in the coastal 
waters off Casamance, estimated to contain 
100 million tons. 

Phosphate Rock.—While phosphate pro- 
duction dropped 15% in 1980, because of 
slack demand, rising world prices pulled 
export earnings up 16%. To obtain added 
value from its phosphate resources, Senegal 
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began construction in April of a phosphatic 
fertilizer complex, consisting of plants for 
the production of 560,000 tons of sulfuric 
acid, 220,000 tons of phosphoric acid, 45,000 
tons of superphosphate, and 300,000 tons of 
ammonium phosphate; it will process 
650,000 tons of phosphate rock per year. 
The project, termed Industries Chimiques 
du Sénégal, was slated for completion in 
1984 and was expected to earn $110 million 
each year. 

The largest of Senegal’s two phosphate 
rock producers was the Compagnie Séné- 
galaise des Phosphates de Taiba, 50% 
Government-owned; the other owners were 
Coframines (BRGM) (15.6%), IMC (11.1%), 
Cofimer (7.8%), Omnium de Produits Chimi- 
ques pour l'Industrie et Agriculture (4.7%), 
the Caisse des Depóts et Consignations 
(4.5%), and Rhóne Poulenc's subsidiary, the 
Compagnie Industrielle et Miniére (2.9%). 
The mine is located at the Ndomour Diop 
deposit in the Tivouane area. Capacity is to 
increase from 1,650,000 tons of phosphate 
rock per year to 2,100,000 tons per year in 
1982. Production was shifted in 1980 to the 
Keur Mor Fall pit, an extension of the 
Taiba deposit, involving a temporary drop 
in production to 1.3 million tons per year. 
Shareholders and France’s CCCE financed 
the changeover. The second of two phos- 
phate operations was that of the Société 
Sénégalaise des Phosphates de Thiés, also 
50%  Government-owned, with Péchi- 
ney as equal partner. The Pallo deposit near 
Thiés was the source of the production of 
about 120,000 tons of calcium phosphate 
and about 225,000 tons of aluminum phos- 
phate in 1980, the latter being the only 
known such production in the world. 


TOGO 


In 1980 Togo’s economy grew an estimat- 
ed 8%, and the GNP was an estimated $850 
million. The mineral industry, producing 
mainly phosphate rock, contributed about 
40% of the country’s export earnings. In 
1980, Togo’s modern port at Lomé handled 1 
million tons of cargo. A $40 million expan- 
sion of the port was underway and was 
scheduled for completion in 1981. 

Cement.—In 1980, the Cimao cement 
clinker plant, located 80 kilometers north of 
Lomé, started operation. The 1.2-million- 
ton-per-year plant, jointly owned by the 
Governments of Togo, Ghana, and the Ivory 
Coast, used limestone from the 155-million- 


ton deposit at Tabligbo. An 80-kilometer 
rail line linked it to the Port of Lomé. 
Financing of the project was by the World 
Bank; it was hoped to double the plant’s 
capacity in the 19808. 

Petroleum.—The Togolese Government 
continued to encourage oil exploration by 
interested companies, but no oil had been 
found by yearend. In the meantime, the 
country’s 1-million-ton-per-year oil refinery, 
managed by the Government’s Société Tog- 
olaise des Hydrocarbures, continued to op- 
erate on Nigerian crude and operated near 
capacity in 1980. 

Phosphate Rock.—In 1980, in a major 
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reorganization of the Government-owned 
phosphate industry, the Government’s 
phosphate mining company Compagnie 
Togolaise des Mines du Bénin, was joined 
with its phosphate-marketing unit, the Of- 
fice Togolais des Phosphates, under the 
latter’s name. In 1980, the industry shipped 
over 3.3. million tons of phosphate rock 
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from deposits located near the coast in the 
Kahotoe and Kpogame areas where phos- 
phate rock reserves were estimated to ex- 
ceed 100 million tons. The crude rock was 
processed nearby at the Kpome processing 
plant, which was expanded in 1980 by a 
fifth processing line. In 1980, production is 
expected to reach 3.6 million tons. 


UPPER VOLTA 


In 1980, Upper Volta continued to be one 
of Africa’s poorest nations, with no signifi- 
cant mining activity. The GNP was esti- 
mated at $1.1 billion’? corresponding to a 
growth of 2.5% in real terms. Although the 
mineral sector contributed virtually noth- 
ing to the GNP, several mineral deposits 
were known or were being explored. Cop- 
per, molybdenum, lead, and zinc were 
known in the Boromo and Hunde regions, 
200 kilometers southwest of the capital, 
where the UNDP was involved. Near the 
eastern frontier at Abobo-Djouna and Kod- 
jari a potential for a phosphate deposit with 
possible reserves of 200 million tons was 
found. 

Gold.—At the beginning of 1981, work 
started to reopen the Poura gold mine 
located 180 kilometers southwest of Ouga- 
dougou. According to feasibility studies re- 
serves at the mine were estimated to con- 
tain 25 tons of gold. About 4 years of site 
preparations were necessary before mining 
can recommence. Two other gold deposits 
have been found in the country recently, 
one located at Kwademen in the south, and 
the other in the northeast. The UNDP 
assisted in the exploration. 

Manganese Ore.—The Tambao manga- 
nese ore deposit, located in the northeast, 
was estimated to contain more than 13 


million tons of high-grade manganese ore 
with 50% to 55% Mn, and a further 13 
million tons of carbonate ore with 48% Mn. 
The property was leased to the Société 
Miniére de Tambao by the Government, 
which owns 51% of the equity; the balance 
was owned by Thyssen AG (West Germany) 
and Tamco (Japan). Investment plans were 
postponed indefinitely because of high in- 
frastructure costs (railroad, etc.) and uncer- 
tain world market conditions. 


1Physical scientist, Branch of Foreign Data. 
ere necessary, values have been converted from 
Communauté Financiére Africaine francs (CFAF) to U.S. 
dollars at the rate of CFAF211.30 = US$1.00 for 1980. 

8 7 necessary, values have been converted from 
Cape Verde escudos to U.S. dollars at the rate of escudos 
39= PUSS. 00 for 1980. 

“Where necessary, values have been converted from 
Gambian delasi (GD) to U.S. dollars at the rate of 
GD2.2— US$1.00 for 1980. 

5Where 5 values have been converted from 
Guinean syli (GS) to U.S. dollars at the rate of 
G818.93 8881. 00 for 1980. 

Where necessary, values have been converted from 
Guinea-Bissau pesos (GBP) to U.S. dollars at the rate of 
GBP35= US 1. 00 for 1980. 

"Prepared by E. Shekarchi, supervisory physical scien- 
tist, Branch of Foreign Data 

*Where n : values have been converted from 
Mali francs (MF) to U.S. dollars at the rate of 
MF426 = US$1.00 for 1980. 

9See footnote 2. 

10See footnote 2. 

!1See footnote 2. 

12See footnote 2. 
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There were no significant changes in the 
mineral industries of the smaller Caribbean 
Islands during 1980. Imported petroleum 
requirements continued to erode economic 
gains that may have occurred in other 
sectors. Some relief may be forthcoming as 
more qualified Caribbean countries take 
advantage of Trinidad and Tobago’s petrole- 
um product financing. program (see Trini- 
dad and Tobago). There were no crude oil 
discoveries in these areas during 1980, al- 
though some geophysical testing around the 
British Virgin Islands and Antigua was 
underway. 

In March 1980, the Government of Antig- 
ua sold a 75% interest in the 16,000-barrel- 
per-day West Indies Oil Co. refinery to the 


Swiss Intermaritime Bank and Intermari- 
time Management Services for $6 million. 
The new refinery company is called the 
National Petroleum Co. Shutdown since 
1976, it was originally planned for the 
refinery to reopen in 1980, but refurbishing 
has proved to be more extensive than antici- 
pated. The reopening is now expected in 
1981. p 

The Amerada Hess crude oil transship- 
ment terminal on St. Lucia was not com- 
pleted during 1980, but it was expected to 
become operational in 1981. Construction 
has not yet begun on the Hess refinery 
which would complete the planned petrole- 
um complex on the island. 


BAHAMAS 


In 1980, the mineral industries continued 
to have little effect on the Bahamian econo- 
my which remains strongly influenced by 
the tourist and banking sectors. The real 
gross national product (GNP) was estimated 
at almost $1.1 billion in 1979, showing a real 
growth rate of about 8%, down from the 
11% growth registered in 1978. 


The Diamond Crystal Salt Co. reported 
that they will close down the salt facility on 
Long Island at the end of their fiscal year in 
September 1981. Both Diamond Salt Co. and 
Morton Salt Co., located on Great Inagua 
Island, suffered production setbacks be- 
cause of a large tropical storm in 1979. 

In 1980, it was reported that Lone Star 
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Industries, Inc., had agreed in principle to 
acquire for $11 million, a 50% interest in 
the 800,000-ton-per-year Bahamas Cement 
Co. The cement company was sold in 1978 to 
International Development Corp., S.A., by 
United States Steel Corp. which had closed 
the plant in 1977. 

In December 1980, Geophysical Service 
Inc. (GSI), a subsidiary of Texas Instru- 
ments, Inc., received a contract for a nonex- 
clusive seismic survey of areas between the 
Bahamas and Florida. The survey will in- 
volve about 2,500 line miles and include 
areas near Bimini, Cay Sal, and north of 
Grand Bahama Island. The information will 
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be used by the Government to prepare for 
an offshore lease sale expected to be held 
about midyear 1981. Some petroleum 
experts believe there is a deep basin below 
the Bahamas that could offer a high oil 
potential. The permit issued to GSI is the 
first under the new petroleum regulations 
enacted in 1978. 

The Charter Co. has apparently been 
successful in moving the Bahamas Oil Re- 
fining Co. to a more profitable position and 
has reportedly secured additional crude oil 
supplies from Alaskan sources. 


Table 1.—Islands of the Caribbean: Production of mineral commodities! 


Area,? commodity, unit of measure 1976 1977 1978 1979P 1980° 
BAHAMAS’ 
Cement, hydraulic thousand metric tons_ _ 271 170 330 450 4520 
Petroleum refinery products 
Jet fue! . 42-gallon barrels. — 7,108 9,935 9,160 9,000 NA 
Distillate fuel oil... do- 8.928 21,452 9,885 9,500 NA 
5 Mel oi! do— 36,099 53,032 34,565 35,000 NA 
ENERO ENE 8 do- 10,791 15,939 11.080 11,000 NA 
Refinery fuel and losses do... 707 8 900 900 NA 
Tol et - ¹»mͤ —8 do— 64, 233 101,246 65,590 65,400 NA 
S FF thousand metric tons 1,353 1,670 1,633 440 4684 
tone: 
Aragonite__________________ do... 2.069 2,454 3,200 3,629 *3,266 
Limestone, for cement manufacture do... 35 NA 524 508 
Sulfur, byproduct of petroleum do... r5 r 5 ves s 95 5 
BARBADOS? 
Gas, natural: 
Gross... million cubic feet 158 197 444 1548 4584 
Marketed _________________- do 152 €130 152 266 300 
Petroleum 
Crude ______ thousand 42-gallon barrels. . 110 124 272 285 *204 
Refinery products: 
Gasoli n JJ do- 311 328 333 348 350 
Keros ine do— 71 62 60 59 60 
Distillate fuel oil do- 378 229 267 283 300 
inue fuel oil |... .......- do... 219 518 496 551 550 
6 ˙ 868 do... 30 35 31 30 
Refinery fuel and losses do... 126 137 18 23 20 
Total- e nc os ep do- 1.198 1.304 1.209 1.295 1.310 
CUBA? 5 
Cement, hydraulic thousand metric tons. . 2,000 2,657 2,112 2,613 3,500 
e ——— noel ee Lin do- 19 20 29 28 30 
Cobalt metric tons 1,600 1,600 1,600 1,700 1,700 
Copper, mine output, metal content do- 2,898 2,583 2,821 2,840 ,000 
Gas, natural: 
Gross... million cubic feet. 1,220 71,330 71,500 71,500 1,560 
Marketed - - - --------------- Occ 152 599 374 614 750 
Gypsum mm thousand metric tons. _ 85 95 91 122 
fron and steel: Crude steel do- 1250 1330 324 328 330 
ickel: 
Mine output, Ni content of oxide and sulfide 
metric tons. . 797,020 736,750 34,787 32,324 37,000 
Metallurgical products, Ni content: 
Oxide and powder do... 6,380 6,928 6,726 6,306 6,300 
DONOR 88 do- 9.129 8,666 8,615 9,776 9,800 
Sulfide do- 9,236 9,062 8.240 6,636 8, 900 
Nitrogen, N content of ammonia 
thousand metric tons 80 58 39 155 200 
Petroleum: 
Crude thousand 42-gallon barrels. . T1,562 71,705 1,918 1,917 2,000 
Refinery products: 
Motor gasoline ------------ do_ _ __ 17,730 7,083 7,537 7,412 NA 
Keros ine do— 13,518 3.220 3,308 3,213 NA 


See footnotes at end of table. 
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Table 1.—Islands of the Caribbean: Production of mineral commodities! —Continued 


Area,? commodity, unit of measure 1976 1977 1978 1979P 1980* 
CUBA? 5 —Continued 
Petroleum —Continued 
Refinery products —Continued 
Distillate fuel oil 
thousand 42-gallon barrels . _ 7,176 7,428 8,080 8.163 NA 
Residual fuel oil do— 719,551 21,376 20,650 21,400 NA 
Lubricating oils. __________- do— 1725 841 885 930 NA 
5 petroleum gas do- 1,048 1,124 1,179 1,069 NA 
JJ ͤ IEEE E do- 4,994 5,095 4,782 4,325 NA 
/// e eee do— 144,742 46,167 46,421 46,512 NA 
Pyrite, gross weight. thousand metric tons. .. 64 82 54 29 30 
Sulfur: 
S content of pyritee do____ 127 134 123 112 13 
Byproduct of petroleum do... 8 8 8 8 8 
%% ³˙1 ˙A.. cL do... r35 142 31 20 21 
DOMINICA 
Stone, sand and gravel: Pumice and volcanic ash 
do- 109 109 109 109 109 
DOMINICAN REPUBLIC? 
Aluminum: Bauxite, dry equivalent, gross weight 
do... 1621 1576 568 524 4510 
Cement, hydraulic - ------------- do- xc 654 862 867 886 *1,015 
COD r, mine outpuhnt᷑t - do... 8 ee —— 3 3 
) thousand troy ounces. _ 1413 1343 343 353 4370 
Gypsum: 
For cement manufacture 
thousand metric tons 218 224 170 173 185 
Other io c m el do- 2 2 2 22 2 
Iron and | steel ferroalloys: Ferronickel 
metric tons 164,197 165,516 37,631 66,072 443,019 
III ³˙¹¹w¹¹¹ do— 122,047 121,108 r €25,000 37,935 40,000 
Mercury CCC 76-pound flasks _ nc 495 500 500 500 
ickel: 
Mine output, metal content metric tons r €24,399 r €24,899 r €14,302 r €25,111 416,347 
Metal, smelter, Ni content of ferronickel 
shipments -—-------------- do 124, 399 124, 899 14,302 25,111 416,347 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. _ 2,128 2,138 2,814 2,568 42,497 
Kerosine and jet fuel! do— 375 353 425 505 1542 
Distillate fuel oil do— 2,523 2, 665 2,690 2,472 42,945 
Residual fuel oil |... „ do... 4,368 2,643 2,830 2,708 *2,636 
Other ec ee as do... 1,691 613 130 782 869 
Refinery fuel and losses do- 489 423 272 289 352 
Total sc cec eta do... 12,174 9,435 9,761 24 49,841 
FCI ß metric tons. . 736,295 794,428 37,877 T €38,000 455,556 
Silver metal thousand troy ounces. _ 1891 71,852 1,848 2,216 *1,623 
Stone, sand and gravel: 
imestone _ _ — thousand metric tons 272 302 353 288 *264 
Sand and grave] -—------------- do— 1,165 1,228 1,393 r €1,400 1,400 
GUADELOUPE 
Abrasives, natural: Pumice |... do... 200 190 200 200 200 
Cement. oce vx do- 136 136 162 r €170 200 
Stone: 
Crushed and broken do- NA 761 €700 2700 700 
Limestone_________-----_--- do____ NA 193 NA €700 800 
HAITI? 
Aluminum: Bauxite, dry equivalent, gross weight 
do- 660 588 580 584 4312 
Cement, hydraulic - ---------—- do... 1246 1242 249 270 4243 
Clays  —— rr; ĩ S do... 64 67 60 65 70 
Gypsum, for cement manufacture metric tons Tr (8) 3 d a 
JAMAICA 
Aluminum: 
Bauxite, dry equivalent, gross weight 
thousand mettle tons 710,296 11,433 11,777 11,505 *12,261 
Alumina__________________- do... 11,644 12,048 2,111 2,074 *2,478 
Cement, hydraulic do— 365 333 294 226 152 
Clays, for cement manufacture do... 132 160 99 99 *94 


See footnotes at end of table. 
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Table 1.—Islands of the Caribbean: Production of mineral commodities! —Continued 


Area,” commodity, unit of measure 1976 
JAMAICA —Continued 
e c a metric tons. . 253,194 
LImé.-- . do... 122 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels_ _ 1,189 
Keros ine 0- 482 
etfuel cennar ee do- 481 
Distillate fuel oll do_ ___ 1,831 
Residual fuel oil -------------- do... 3,789 
Liguetied petroleum gas do...- 281 
Olle... 8 do- 212 
Refinery fuel and losses do. ..- 243 
Total uum uc EE do... 8,508 
Sand and gravel: 
Glass sand thousand metric tons T30 
Common sand and grave! Os cu T9,558 
Stone: 
Limestone_____~________--_-- do- 868 
AH! 8 do_ _ __ 1 
MARTINIQUE 
Cement, hydraulic... do- 119 
ÜVHL Cr LL e E LE do...- €27 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. _ NA 
Keros ine 8 NA 
Jet fuel oe See Xu do— NA 
Distillate fuel olillulk do. __— NA 
Residual fuel oil -------------- do... NA 
Liquefied petroleum gas . do- NA 
zz a ee do... NA 
Pumice 
As reported |... thousand cubic meters 480 
Converted® ______ thousand metric tons. _ 1300 


Stone, sand and gravel: 
Stone, crushed and broken 


thousand cubic meters. _ 2300 
S/ ³·’ü̃ AAA do— €250 
MONTSERRAT 
Sand and gravel, natural... cubic meters 5,402 
Other quarry products" |... do... 8,103 
NETHERLANDS ANTILLES? 
Nitrogen, N content of ammonia 
thousand metric tons. _ 84,076 
Petroleum refinery products: 
Gasoline: 
Aviation — thousand 42-gallon barrels. . 1,216 
hn JM E do... 15,120 
Kerosine —----------------- do- 5,906 
aal ee — do_ _ __ 16,316 
Distillate fuel oil do...- 21,635 
Residual fuel oil ... ——— do_ _ __ 119,283 
Lubricants .. LE sets do— 4,221 
Other 0 mm m.. Aon e do. ... 28,948 
Refinery fuel and losses do... 13,264 
rr do- 225, 969 
Phosphate rock thousand metric tons 54 
Senne eet ee RENE 8 8 480 
Sulfur, byproduct of petroleum do- 95 
ST. VINCENT 
Sal o o ² m . do— 50 
Sand and gravel, natural 
thousand cubic meters. 413 
Other quarry products __________-_- do... 164 
TRINIDAD AND TOBAGO® 
Asphalt, natural thousand metric tons 165 
Cement, hydraulic do— 1238 
Clays: 
Argillite thousand cubic meters 68 


See footnotes at end of table. 


1977 


197,510 
19 


400 
94 


1978 


214,746 


95 


1979P 


1980° 
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Table 1.— Islands of the Caribbean: Production of mineral commodities! —Continued 


Area,“ commodity, unit of measure 1976 1977 1978 1979P 1980* 
TRINIDAD AND TOBAGO —Continued 
Clays —Continued 
Other thousand cubic meters 3) 89 *90 109 120 
Gas, natural: 
„„ eee million cubic feet. 137,959 149,590 157,958 169,740 185,000 
Miss 8 do—— 164,552 176,611 89,077 87,485 95, 000 
Natural gas liquids 
thousand 42-gallon barrels. _ 53 *50 60 50 
N roger: N content of ammonia _ _ metric tons_ _ 162,870 176,454 400,772 388,654 400,000 
Petroleum: 
Crude thousand 42-gallon barrels . _ 77,673 83,950 83,773 18,249 78,000 
Refinery products: 
Gasoline: 
Aviation do- 319 361 354 271 300 
i es do- 10,187 18,355 16,795 9,932 10,000 
Kerosnee do- 6, 864 5,802 4,501 3,245 3,000 
Jet fuel o- 4,281 2,462 2,219 7,415 7,500 
Distillate fuel oil ___________ do 12,161 10,705 10,134 11,741 12,000 
Residual fuel oil do... 67,191 56,29 45,418 43,521 43,000 
Lubricants______________~_ do 824 926 725 700 
Other: . 
Liquefied petroleum gas do- 404 465 610 759 700 
Asphalt! do- 130 201 173 275 280 
Unspecified __________~_ o- 11,331 3,415 2,045 1,974 2,000 
Refinery fuel and losses 0 — : 3,010 2,848 3,045 3,000 
[1-1 MER E ee es do- 117,595 101,998 85,882 82,864 82,480 
Sand and gravel 
Pitch sand thousand cubic meters 207 46 *45 68 70 
Other sand and gravel |. do— 360 642 e500 529 550 
Stone: 
Andes ite do- PN 881 NA 15 16 
Diorite. ___________________ do... 1 NA NA 498 500 
Limestone: 
For cement manufacture 
thousand metric tons 395 323 350 295 300 
Other thousand cubic meters NA 445 *450 1,056 1,100 
Porcelanite |... 2.2. -- do- 27 e27 €27 00 
Sulfur, byproduct of petroleum?° 
thousand metric tons r74 134 54 77 80 
Estimated. Preliminary. Revised. NA Not available. 
1Table includes data available through June 23, 1981. 
produced crude 


2In addition to the countries listed, Um pes Bermuda, Grenada, and St. Lucia presumabl 


construction materials (clays, sand and gravel, 


and stone), but output is not reported 


and available information is 


inadequate to make reliable estimates of output levels. Antigua also has a petroleum refinery that was closed in 1976 but 


may be operational again in 1981. 


In addition to the commodities listed, other crude construction materials (lime, salt, and sand and gravel) may also be 
produced, but data on such production are not collected and available information is inadequate to make reliable 


estimates of output levels. 
*Reported figure. 


5In addition to the commodities listed, iron ore and manganese ore, both produced in significant quantities prior to the 


termination of publication of official statistics, presumably were produ 


during the period covered by this table, but 


available information is inadequate to make reliable estimates of output levels. 


Revised to none. 


„ crushed volcanic rock, limestone, diorite, and quartzite used for building stone, aggregate, road construction, 


etc. 
STrinidad and Tobago initiated production of pig iron and sponge iron near yearend 1980 and may also have produced a 


small quantity of steel, but output is not repo and av 
output levels. 


than 1/2 unit. 


le information is inadequate to make reliable estimates of 


101 imited quantities of sulfur as a byproduct of natural gas may also be produced. 


BARBADOS 


Preliminary information indicates that in 
1980 growth in the gross domestic product 
(GDP) was about 4% or 5%, in real terms, 
down from the 7.3% growth experienced in 
1979 when the GDP reached $574 million. 
Nonfuel industrial mineral production has 
not expanded significantly and the sector 
exerts only a small influence on the econo- 
my which is dominated by tourism and 
agriculture. A heavy dependence on im- 


ports has also made Barbados susceptible to 
external economic changes and has compli- 
cated Government efforts to control factors 
affecting the domestic economy. 

Crude oil production was valued at slight- 
ly over $3 million in 1979, but the 1980 
value, estimated at $5.9 million, was sub- 
stantially higher in view of significant price 
adjustments. First quarter figures for 1980 
imported crude oil and partly refined oil 
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indicated a trebling of cost over the same 
period in 1979, mainly as a result of succes- 
sive price increases during the intervening 
time. The Government continued to encour- 
age an increased use of domestic natural 
gas resources. Only 48% of natural gas 
production was marketed or otherwise used 
in 1979, but in 1980 the Government began 
integrating natural gas into the power sys- 
tem of the Barbados Light and Power Co. to 
provide additional energy for home use and 
53% of total production was consumed. 

The 250,000-ton-per-year cement clinker 
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grinding project to be jointly owned by the 
Governments of Barbados and Guyana has 
been cancelled. However, Barbados did join 
in a venture with the Government of Trini- 
dad and Tobago to construct a similar 
facility. Construction was scheduled to be- 
gin in 1981 and be completed in 1983. 
Interpretations of an offshore seismic sur- 
vey begun in December 1979 indicated pos- 
sible oil deposits. The potential reservoirs 
reportedly lie in areas where the water 
depth reaches 2,000 feet, a condition which 
would complicate drilling and recovery. 


Table 2.—Barbados: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1978 


Commodit 1977 1978 ; 
ý ce Other (principal) 
METALS 
Aluminum: 
Aluminum sulfate _ _ kilograms _ 383 29 JĀ All to St. Christopher-Nevis-Anguilla. 
Metal including alloys: 
Kg.) EM 7 49 49 
Unwrought and semimanu- 
facturess 35 34 Remainder to St. Lucia and Trinidad and 
Tobago. 
Copper: 
and concentrate value E $103 _. All to Antigua. 
Metal including alloys: 
Sera D ce c t 8 79 45 20 West Germany 14; Belgium-Luxembourg 
8; Canada 3. 
bii: and semimanu- 
ures kilograms__ 4, 166 406 _. St. Vincent 254; St. Lucia 102. 
Iron and el metal: 
TOD MIN 438 521 2 Venezuela 432; United Kingdom 87. 
Pig iron, ferroalloys, similar materials 
value 330 M 
Semimanufactures -_ _ 42 1423 (?) St. Lucia 261; St. Vincent 107; St. 
ristopher-Nevis- illa 30. 
Lead metal including alloys, scrap .... -— 130 144 61 Trinidad and Tobago 65; United Kingdom 
17; West Germany 1. 
Tantalum metal including alloys, all 
forms --------------- value. $1,535 $239 $239 
Zinc metal including alloys, N 
and semimanufactures _ kilograms_ _ 102 E 
Other: Oxides —— --------------- 9 29 oe Dominica 17; Trinidad and Tobago 11. 
NONMETALS 
Abrasives: Grinding and polishing wheels 
and stones kilograms_ . 55 101 ds ki acad Kingdom 92; Canada 8; St. Vincent 
Barite and witherite. | .. .... value $24 "- 
Went 1 8 _. St. Vincent 4; St. Lucia 2; Grenada 2. 
eee and clay products: 
nal | oo i he ee 53 "t All to French West Indies. 
Products: 
Refractory (including nonclay 
C eee 2 1 = All to Grenada. 
Nonrefractorys 3 2 1.492 _. Trinidad and Tobago 379; Jamaica 357; 
French West Indies 284. 
Diatomite and W infusorial eartn — ene 46 — All to Guyana. 
Fertilizer materi 
Crude, potassic _ 53 value 336 $135 — All to St. Vincent. 
Manufactured do $1,469 $588 St. Lucia $386; St. Christopher Nevis: 
Anguilla $17 1; Dominica $31. 
Ammonia ________-_ kilograms_ _— 376 272 _. St. Vincent 148; Grenada 68; Montserrat 
51; St. Christopher-Nevis-Anguilla 5. 
Gypsum and plastererrerr 1 1 T Mainly to St. Vincent. 
I oce Le LL eet BO pe 14 56 -- St. Lucia 55; St. Vincent 1. 
Magnes ite Sa 3 (2) Grenada 2; Antigua 1. 
eens mineral, crude et 9 S All to Trinidad and Tobago. 
Süll 88 6 x Mainly to Montserrat. 
Sodium and potassium compounds, n.e.s.: 
Caustic oda kilograms_ _ = 45 _. All to St. Vincent. 
Soda agg do- 45 247 -- Dominica 151: St. Christopher- Nevis- 


See footnotes at end of table. 
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Table 2.—Barbados: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Stone, sand and gravel: 
ension stone: 


Worked |... 


Gravel and crushed rock 


Sand excluding metal- 
bearing value 
Strontium minerals: Strontianite 
kilograms_ _ 
Sulfur: 
Elemental do- 
5 acid including oleum ..... 
er: 
Crude. 2. 8 kilograms. _ 
Building materials of asphalt, 


asbestos- and fiber-cement, unfired 
nonmetals n. es 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural _ value 
Coal, all grades, including briquets 
Gas, manufactured... cubic feet. 
Hydrogen, helium, rare gases 

kilograms — 


Petroleum: 
Crude and partly refined 
42-gallon barrels.. — 


Refinery products: 


Gasoline do— 

Kerosine do... 

Jet fuel 0- 

Distillate fuel oll do— 

Residual fuel oil do... 

Lubricants do... 

Other: 

Liquefied petroleum gas 

Mineral jelly and as — 

8 

Unspecified.. - - - - - do- --— 

Total do 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 
NIRE PORE ograms. . 


1977 


NA 


712,632 

NA 
308,356 
261,336 
221,412 


3,390 


1978 


26 


1,410,532 


574 


United 
States 


Destinations, 1978 
Other (principal) 


All to St. Vincent. 

St. Vincent 31. 

Trinidad and Tobago 3,596; Guyana 305; 
Grenadines 64. 

Trinidad and Tobago 198; St. Lucia 51. 


St. Lucia $104; Canada $10. 


St. Lucia 101; St. Christopher-Nevis- 
Anguilla 101; Grenada 100. 


Grenada 11; Antigua 7; St. Vincent 7. 
St. Vincent 1 Grenada 1. 


All to St. Lucia. 


St. Christopher-Nevis-Anguilla 68; 
St. Lucia 3. 


All to St. Vincent. 
Mainly to St. Lucia. 
All to Dominica. 


St A incent 395; St. Lucia 227; Dominica 


All to Trinidad and Tobago. 


All for bunkers. 
Do. 


Do. 
United Kingdom 8,071; St. Vincent 1,201. 
United dom 7,364; U.S.S.R. 3,828; 
Greece 2, 
United Kingdom 227; St. Lucia 69; St. 
Vincent 45. 


St. Vincent 4. 


St. Vincent 4; Montserrat 2. 
Antigua 14; St. Vincent 7. 


St. Lucia 544; Grenada 30. 


TRevised. NA Not available. 
1Excludes quantity valued at $5,666. 
3Less than 1/2 unit. 


* Partial figures; exclude glazed and unglazed ceramic tiles valued at $78,729 in 1977 and $33,640 in 1978. 
*Excludes quantity valued at $2,337 exported to Trinidad and Tobago. 


5Includes bunkers. 
Table 3.—Barbados: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1978 
Commodit 1977 1978 : 
Hu coe Other (principal) 
METALS 
Aluminum: 
Oxide and hydroxide |... 3 m United Kingdom 2; Canada 
Metal ineluding alloys, all forms 896 6 canada 135; ; United Kingdom 101: West 
rmany 
Beryllium metal including alloys, all forms 
kilograms. _ E 
Copper metal including alloys, all forms 80 12 United Kingdom 62; Canada 6. 
Go etal including alloys, rolled on base 
metal or silver troy ounces. . 336 336 


See footnotes at end of table. 
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Table 3.—Barbados: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel metal: 
Scr. 


ra 
Pig iron, ferroalloys, similar materials 
Steel, primary forms ------------- 


Semimanufactures: 


Bars, rods, angles, shapes, sections 


Wie a ct Be ee es 


Tubes, pipes, fitting 
ings, rough _ ----- 


Castings and fo 
Lead men including alloys: 


Semimanufacture s 
Magnesium metal including alloys, all forms 
kilograms. - 


Nickel metal including alloys: 


CTA oa AAA 8 

Unwrought and semimanufactures_ _ _ _ — 
Platinum-group metals including alloys, all 

formw troy ounces. . 


Silver metal including alloys, all forms 


o 
Tantalum metal including alloys, all forms 
orm 


Tin metal including alloys, all 
Tungsten metal including alloys, all forms 


value. 


Zinc metal including alloys: 


SCIBD- re en 
Blue powder kilograms_ _ 
Unwrought _______________---__ 
Semimanufacture s 


Other: 


Oxides, n. ess 


1 alloys ______- 
ls including alloys, all forms, n.e.s. 


value. 


NONMETALS 


Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, etc. 


ams.. — 


Grinding and polishing wheels an 
to 


ment as ee . eee ee 


9, 1 ea es eee 


Products: 
Refractory (including nonclay 


brick)... ee ee 
Nonrefractory* yz 
Diamond, gem, not set or strung. _— carats_ _ 
Diatomite iy other infusorial earth n 


Felds ilie: ma fluorspar . _ kil 
rera izer materials: 


. 


Nitrogenouss ccc 


Graphite, natural — — — kilograms. _ 
Gypsum and plasters |... 


See footnotes at end of table. 


kilograms_ . 


1977 


1,721 
2 

T 

99 
43,462 
49 


15 


1978 


46 

55 
4,819 
4,613 
10,911 


458 


1,676 
8 

6 

150 
46,544 
65 


541 


66 
158 
1,132 
1,612 
221 


$422 
1,248 
51 

2 
10,567 
18 


United 
States 


10 
12 


1,612 


$35 
3 


Sources, 1978 


Other (principal) 


United Kingdom 37; Ant nu 

West Germany 52; Uni Kingdom 3. 
United Kingdom 4,740. 

oa Kingdom 4,292; Japan 137; Brazil 


United Kingdom 9,210; Ja 809; 
Belgium- uxembourg 2. 
opum DU. 67; Japan 150; 
nited Kingdom 3 


Japan 278; West Germany 111; Belgium- 
uxembourg 

United Kingdom 2, 131; Canada 841. 

United Kingdom 3. 


0 and Tobago 41; United Kingdom 
United Kingdom 64. 


Canada 1. 
All from United Kingdom. 


Canada 2,322; United Kingdom 2,040. 
China, mainland, 4; United Kingdom 4. 


All froin United Kingdom. 
Canada 2; United Kingdom 2. 


United Kingdom 115; Spain 62; West 
Germany 59. 
Japan 10. 


United Kingdom $69. 


United Kingdom 50. 


United om 3. 

Switzerland 5. 

Trinidad and Tobago 546. 

Cuba 38,997; Colombia 6,882; United 
Kingdom 222. 

United Kingdom 64. 


United Kingdom 415; Trinidad and 
Tobago 47. 


United Kingdom 56. 
Brazil 109; Italy 32. 
All from Guyana. 


All from United Kingdom. 
United Kingdom $387. 


Trinidad and Tobago 1,078; Dominican 
Republic 137. 

All from United Kingdom. 

United Kingdom 1. 

Netherlands 4,708; West Germany 1,927; 
Dominican Republic 1,154. 

United Kingdom 11; Trinidad and Tobago 
2; Netherlands 2. 

All from United Kingdom 

1 Kingdom 57 rinidad and Tobago 
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Table 3.—Barbados: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1978 
Commodit 1977 1978 ; 
d 1 Other (principal) 
NONMETALS —Continued 
r ß tS 281 724 4 United Kingdom 511: Jamaica 209. 
Magnes ite value $94 $553 $14 United Kingdom $451; West Germany 
Mica, all form 23 48 13 united Kingdom 16; Norway 11; Canada 
Pigments, mineral 5 2 1 United Kingdom 1. 
Precious and semiprecious stones except 
diamond: 
„ carats_ _ 699 2,094 E All from India. 
Synthetic do... m 606 E Do. 
J ͤ 2,232 2,003 34 Jamaica 600; vated Kingdom 518; 
Canada 495 
Sodium and potassium compounds, n. e. s.: 
Caustic sda 181 211 199 y and Tobago 50; United Kingdom 
4; West Germany 2. 
Sodaash. ------------------—- 5 13 1 United Kingdom 11. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked |... 24 44 (1) Italy 44. 
WoOrke@ ee ee eo 94 2 (1) St. Lucia 1. 
Dolomite, dpe norra, 1 grade 1 "€ 
Gravel and crushed rock |... 257 353 101 Canada 226; Ireland 18. 
Limestone except 3 5 2 9 5 United Kingdom 4. 
rhe pe and quartzite 1 2 2 
nd excluding metal bearing 118 44 16 Trinidad and Tobago 27. 
S ORUM minerals: Strontianite. |... 48 17 (1) United Kingdom 1 
ulfur: 
Elemental kilograms. - — 3 3 
Sulfur diox idee do- 150 702 699 United Kingdom 3. 
Sulfuric acid including oleum _ — _ — — 101 146 26 Trinidad and Tobago 95; United Kingdom 
9 755 steatite, soapstone, pyrophyllite - 28 50 17 Norway 28; West Germany 5. 
er: 
Cridè o coc noci e E T3 34 94 
Halogens and sulfur compounds, n.e.s _ _ — 3 3 3 
Building materials of asphalt, asbestos- and 
fiber- cement, unfired nonmetals, n.e.s_ _ 434 516 125 Canada 324; Brazil 30. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 33 2 2 
Coal, all grades, including briquets _ _ _ _ _ _ — 99 37 37 
Coke and semicoke.________________ 64 20 -- All from United Kingdom. 
Gas, manufactured... cubic feet. 64 32 1 United Kingdom d 
Hydrogen, helium, rare gases 4 42 41 United Kingdom 
Peat including briquets and litter 25 25 _. ireland 16; ited Kingdom 9. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. .. 924 783 -- Venezuela 683; Belgium-Luxembourg 52; 
Netherlands 48. 
Refinery products: 
Gasoline do— 146 90 -- Netherlands 45; Netherlands Antilles 34; 
Trinidad and Tobago 11. 
Kerosine _____________ do... T 20 (1) Trinidad and Tobago 20. 
Jet fue!!! do— 521 489 TS Trinidad and Tobago 386; Netherlands 
Antilles 103. 
Distillate fuel oilil do...- 264 330 Ze Netherlands Antilles 212; Trinidad and 
Tobago 118. 
Residual fuel oil do... 331 230 as All from Netherlands Antilles. 
Lubricants - ----------- do... 16 635 50 United Kingdom 194; Trinidad and Toba- 
go 160; Netherlands Antilles 101. 
Other: 
Liquefied petroleum gas 
do... 90 93 2 Trinidad and Tobago 48; Venezuela 21; 
Netherlands Antilles 18 
Mineral jelly and wax do- ue 1 (1) Remainder mainly from Trinidad and 
obago. 
Unspecified do ... 3 1 4 Canada 1; New Zealand 1; Trinidad and 
Tobago 1. 
Total ccm 0 1.378 1.895 
Mineral tar and other coal., petroleum-, or 
gas-derived crude chemicals. 45 1 _. All from United Kingdom. 
1Less than 1/2 unit. 


This quantity, valued at $611, excludes a quantity imported from Canada valued at $1,372. 


3Value only reported at $94. 


*Excludes quantities of glazed and unglazed ceramic tiles valued at $1,081,491 in 1977 and $350,221 in 1978. 


5Excludes quantity valued at $1,760. 
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BERMUDA 


used for local construction purposes. There 
have been no reports of companies interest- 
ed in petroleum exploration in this area. 


The mineral industry on this tight cluster 
of small islands collectively known as Ber- 
muda is practically nonexistent. It consists 


of minor quantities of sand and limestone 


Table 4.—Bermuda: Foreign trade in selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodit 1978 
T 5 Other (principal) 
EXPORTS 
Petroleum refinery products (all bunker 
loadings):! 
Gasoline: 
Aviation 
thousand 42-gallon barrels. .. 554 928 SEN All to Bermuda. 
Motor________~_______ do... 3) (2) HENS Do. 
Jetfuel --------------—- do... 5 9 ee Do. 
Distillate fuel oll do o 238 411 E Netherlands Antilles 386; Bermuda 25. 
Totals 1 seile tele do... 797 1.348 
IMPORTS 
METALS 
Aluminum metal including alloys, 
Ae 9 31 14 United Kingdom 15. 
Copper metal including alloys, all forms 11 5 2 Canada 3. 
Iron and steel metal: 
Pig iron, sponge iron, ferroalloys — ~~ ~~ — (3) 1 1 
Steel: 
Primary forms . thousand tons 13 14 United Kingdom 6. 
Blooms, billets, slabs, sheet, bars 50 5 = All from United Kingdom. 
Semimanufactures: 
Universals, plates, and sheets, 
8 J)) C ae 632 621 United Kingdom 11. 
Castings and forfinges not rough . 251 58 58 
Lead metal including alloys, all forms 
kilograms. _ 841 664 361 United Kingdom 297. 
Nickel metal including alloys, all forms 
do NA 132 41 Canada 91. 
Platinum- group and silver metals including 
alloys, unwrought or partly wrought: 
Platinum-group ------- troy ounces_ _ (2) 1 1 
SUVer Lo reece ee do... 9 28 20 United Kingdom 4; Canada 4. 
Tin metal including alloys, all forms 5 22 1 Remainder mainly from United Kingdom. 
Zinc metal including alloys, all forms 2 1 1 
Other, nonferrounsss (?) 1 1 
NONMETALS 
Abrasives: Grinding and polishing wheels and 
r kilograms_ _ 269 610 386 United Kinggom 187. 
Cement . Se eS 17,721 7,986 5 Bahamas 7,922; United Kingdom 59. 
Clays and clay products: 
Clays and other refractory materials 91 65 92 United Kingdom 12. 
Clay Drick oue e onum 1,015 820 405 Italy 163; United Kingdom 140. 
Diamond, gem, not set or strung- carats_ _ 153 179 78 United Kingdom 101. 
Fertilizer materials: 
Crude ce c s Lr Ee 82 19 (2) Remainder mainly from Canada. 
Manufactured: 
Nitrogenouus 4 35 35 
Phospha tie (3) = 
ITI! · — 8 834 757 427 Canada 231: United Kingdom 99. 
8 and plastertr ss 328 317 104 Canada 211. 
II WWW... et ep 534 356 341 Canada 15. 
Precious and semiprecious stones except 
diamond: 
Natural 2.2.2.2 222555252 value__ $95,203 $77,313 $38,418 un QOL any $15,863; United Kingdom 
. TP NIE ERES do... . $1,106 $2,032 $1,996 Mexico $36. 
Ba hea i a a b 127 132 38 Canada 77; United Kingdom 17. 
Sons. sand and gravel: 
Dimension stone 201 101 32 United Kingdom 55; Canada 14. 
Gravel and crushed rock __________~- 61,281 15,164 15,164 Do. 
Sand a le Spee yy ee er 3,838 62,471 Canada 38,200. 


See footnotes at end of table. 


1979 


24,271 


Destinations/sources, 1979 


THE MINERAL INDUSTRY OF THE ISLANDS OF THE THE CARIBBEAN 


1207 


Table 4.—Bermuda: Foreign trade in selected mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations/sources, 1979 
Commodit 1978 1979 ; 
dl ed Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal and coke including briquets 218 22 22 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . 886 176 (3) Netherlands Antilles 176. 
Kerosine. do... 2 2 (2 Netherlands Antilles 2. 
Distillate fuel oil do_ ___ 1,680 835 (3) Venezuela 657; Netherlands Antilles 178. 
9 Pr do- 14,049 505 444 Jamaica 60. 
er: 
Greases______________ do— (3) (3) (3) Remainder mainly from Canada. 
Asphalt and bitumen do... (?) (?) (2) Remainder mainly from Canada. 
Bunker fuel oil do— 649 983 67 Netherlands Antilles 878. 
„ ee 8 do- 16,766 2,501 
NA Not available. 


1Bunkers originating with NATO and the British and United States Armed Forces. 


2Less than 1/2 unit. 
Value only reported at $288. 


CUBA 


Cuba ended its first 5-year plan (1976-80) 
with an overall economic growth rate esti- 
mated at 4%, lower than the 6% envisaged 
when the plan was formulated. Several 
unforseen factors combined to slow econom- 
ic growth. They include: agricultural and 
animal diseases; increased energy costs; 
Structural deficiencies in the administra- 
tion of the various sectors of the economy, 
which resulted in inefficient management 
and low productivity; and a deterioration of 
terms of trade with countries not members 
of the Council for Mutual Economic Assist- 
ance (CEMA). 

In regards to the latter, it has been 
estimated that non-CEMA trade terms, 
while for the most part sustaining volumes, 
have deteriorated by 5396 during the last 5 
years and resulted in less foreign exchange 
being earned than during the previous 5- 
year period. Cuba's balance of trade with 
non-CEMA countries indicates a trend to- 
ward more balanced exchanges, although 
still on the deficit side. Export trade with 
CEMA member countries has increased 
from 68% in 1975 to over 80% in 1979. The 
U.S.S.R.'s share of trade rose from 48% to 
about 67% during this period. Trade de- 
pendence with CEMA countries continues 
to grow, but Cuba’s new economic plans 
include future projects designed to diversify 
and increase its trading opportunities with 
non-CEMA countries. 


The rising cost of oil imports was one of 
the causes for Cuba’s economic difficulties. 
In 1979, Cuba imported about 46.4 million 
barrels of crude oil, slightly less than in 
1978. Early in 1980, Cuba reported that the 
cost of petroleum imports in 1980 was ex- 
pected to be between $2.5 billion and $3 
billion at current market prices. Since Cuba 
purchases petroleum through the U.S.S.R. 
at a discount, it is assumed that the actual 
cost to Cuba would be less than the above 
figure. 

In early 1980, after strong self-criticism 
regarding administrative and economic de- 
ficiencies, Cuba began reforming its admin- 
istrative structure. The reorganization em- 
phasis was on establishing a clear central- 
ization of command with the 13 members of 
the executive committee of the Council of 
Ministers dividing: responsibility for the 
supervision, control, and coordination of all 
the ministries and State agencies. 

In the latter part of 1980, laws were 
passed that affected industrial relations. 
Enterprises were given more control over 
the hiring of workers, a process which had 
been subject to various regulations ob- 
structing timely, cost-efficient operations. 
Also, employees are now required to sign 
individual contracts defining their responsi- 
bilities. Piecework payment methods and 
bonuses have also been introduced in some 
instances, and this incentive measure may 
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be expanded if studies reveal favorable 
results. 

In mid-1980, Cuba unveiled the new 1981- 
85 5-year plan that included references to 
the work and pay incentive measures later 
enacted and discussed above. The new plan 
also placed considerable emphasis on in- 
dustrialization, including the development 
of mineral resources as raw material for 
future processing and end-use industries. 
Increased nickel and cobalt production were 
considered to be of strategic importance. 
The iron ore resulting from nickel extrac- 
tion will eventually be utilized as the basis 
for a steel industry. Copper, along with the 
other metal production, will be used as 
material for establishing domestic ma- 
chinery and equipment manufacture and 
decreasing or eliminating import needs. All 
of the industrialization set forth in the plan 
was not projected to occur during the 1981- 
85 period, but represents the first steps 
toward future planning. 

Electrical power requirements were rec- 
ognized in the plan and the construction of 
nuclear plants was advanced as the proba- 
ble means to satisfy much of the future 
demand. 


COMMODITY REVIEW 


In 1980, Cuba continued to enter into 
cooperative projects with non-CEMA coun- 
tries. It was reported that French compa- 
nies have obtained the right to prospect for 
gold, lead, zinc, and other metals. Other 
French cooperative projects that may mate- 
rialize include a fertilizer plant at Cienfue- 
gos; a $500 million, 60,000-ton-capacity, 
stainless steel project in Oriente Province; 
and a thermoelectric plant at Santa Cruz 
del Norte. Financing arrangements and 
other specifics of any final decision to pro- 
ceed with these projects have not yet been 
revealed. Bulgaria was reported to be in- 
creasing their assistance towards nonfer- 
rous metals prospecting in the Santa Clara 
region. 

Metals.—Jron and Steel.—The second- 
stage expansion of the José Marti steel 
complex at El Cotorro was scheduled for 
completion in July 1981. This expansion 
will increase raw steel capacity to 350,000 
tons per year and finished steel capacity to 
about 300,000 tons per year. A third expan- 
sion stage has been proposed that would 
bring raw steel capacity to 675,000 tons per 
year. 

The first gray iron and malleable cast 
iron foundry in Cuba is under construction 


MINERALS YEARBOOK, 1980 


at the City of Guantanamo. Using Polish 
technology, this plant is projected to cost 
about $16 million. Output of machined ele- 
ments, connectors for aqueducts, grating, 
and other items are expected to reduce 
demands for foreign exchange and elimi- 
nate delivery delays. 

Nickel.—Cuba announced that construc- 
tion at the new Punta Gorda nickel refinery 
has fallen behind schedule. Delays were 
attributed to labor problems, infrastructur- 
al deficiencies, and the management of the 
project. This plant, which is projected to 
have a 30,000-ton-per-year capacity of nick- 
el oxides, was scheduled to come onstream 
in 1981, followed shortly thereafter by a 
second nickel oxide plant at Las Cama- 
riocas. Revised scheduling places the Punta 
Gorda plant onstream by late 1983, with full 
production of 30,000 tons per day by 1985. 
Then, if the planned expansions at the 
Nicaro (to 22,500 tons per year of nickel- 
cobalt oxides) and Moa (to 24,000 tons per 
year of nickel-cobalt sulfide) plants are 
completed, 1985 capacity from the three 
plants is expected to be 76,500 tons per year. 

The Las Camariocas plant has also fallen 
behind schedule and may not be completed 
until 1990, at which time total capacity 
from the four plants would be 106,500 tons 
per year. 

Nonmetals.—Cement.—In May 1980, the 
first production line of the new Karl Marx 
Cement Plant, in the Guabairo zone of the 
Cienfuegos Province, went onstream. The 
second and third production lines were to 
begin testing before the end of the year. 
This plant, with a projected cost of more 
than $205 million, has a capacity of 1.65 
million tons per year. 

A new cement plant was under construc- 
tion adjacent to the 350,000-ton-per-year 
Rene Arcay Cement Plant. The new plant, 
basically an expansion of the Rene Arcay 
plant, was scheduled for completion in 1980 
with an annual capacity of 1.4 million tons 
per year. Completion of this plant and the 
Cienfuegos plant will raise Cuba's total 
cement capacity to about 5.6 million tons 
per year. 

Stone. —The new El Cacao Rock Crushing 
Plant, located near Santa Rita in Granma 
Province, and the Alacranes plant expan- 
sion in Matanzas Province, were scheduled 
for completion in 1980. The combined total 
capacity of these plants will be about 1.2 
million cubic meters per year of crushed 
rock, processed sand, granite, and aggre- 
gate. 


THE MINERAL INDUSTRY OF THE ISLANDS OF THE THE CARIBBEAN 


The sodium feldspar plant at Holguin was 
to go into operation in September 1980, 
after 4 years of construction activity and an 
estimated cost of $3.5 million. The plant will 
employ 58 workers to produce 18,000 tons of 
sodium feldspar per year. Output will be 
used as raw material for a glass packaging 
plant in Las Tunas and a sanitary fixtures 
factory in Holguin. 

Mineral Fuels.—Petroleum.—Based on 
officially released Cuban statistics, revi- 
sions have been made regarding the produc- 
tion of crude oil and are reflected in table 1. 
Published information in trade journals 
continued to show considerable variance. 

One of the important fuel-related activi- 
ties in Cuba was the December 1980 agree- 
ment with Mexico for cooperation in petro- 
leum affairs. The agreement provides for an 
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exchange of petroleum products and deriva- 
tives, Mexican technical assistance in ex- 
panding the catalytic cracking section of 


Havana's Nico Lopez refinery to increase 


production of liquid gas, and a joint offshore 
exploration program of the continental 
shelf areas of the Yucatán Peninsula, Carib- 
bean Sea, and an area north of Cuba. 
Exploration work was expected to begin 
immediately and include seismic surveys 
and drilling. This agreement marks Mexi- 
co's first foreign exploratory program. 

As part of the French cooperative agree- 
ment mentioned earlier, Société Nationale 
Elf Aquitaine was awarded rights to explore 
for and produce petroleum. The Finnish 


_ State-owned oil company Neste Oy, was also 


reported to have been invited to negotiate 
for offshore exploration rights. 


Table 5.—Cuba: Apparent exports of mineral commodities! ? 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal destinations, 1979 
METALS 
Aluminum: | 
Bunge Ss m 277 All to Belgium-Luxembourg. 
Metal incliding alloys: 
SCPHD Aeon oe eid a LL 389 725 Netherlands 562; Italy 78. 
Unwrought . 672 TN 
Semimanufactures_______________ fe. 30 All to Spain. 
Chromium: Chromite |. .. .... RE 28,937 16,045 Poland 5 077; Czechoslovakia 5 000; 
Austria 4, 893. 
Copper: | 
Gre and concentrate 3,482 ue 
Metal including alloys: 
C ˙ð iA e EIU. 479 539 Belgium- Luxembourg 274; Nether- 
" lands 174. 
Semimanufactures. _ 21 207 Saudi Arabia 205. 
Iron and steel metal: 
SS e E EE ³ð A In A eremi 96 29 Netherlands 18. 
Ferroalloys eene eL sete 52 ae 
Steel, primary forms ________________ NA 1,627 All to Venezuela. 
Semimanufactures: 
Plates and sheets________________ NA 728 Venezuela 718. 
hip. Mee i ag ⁰ 8 30 = 
Tubes, pipes, fitting T28 86 Saudi Arabia 72. 
Lead metal including alloys: 
SCraD.. oom ee esed pude e 55 18 All to Netherlands. 
Un! 8 2 zE 
Nickel: 
Matte and sp eis 10,876 9,888 Netherlands 3,822; West Germany 
2,471; Italy 1 804. 
Metal including alloys: 
Sh ĩðĩ EN ES 124 um 
Unwrought 2... 2244.55.42 5 502428 2,217 3,788 an 1,217; Spain 909; Italy 621. 
Semimanufacture s E 35 Alf tos All to Spain. 
Silver metal including alloys, unworked or partly 
worked ____________ value, thousands $371 $1,980 All to Switzerland. 
Zinc metal including alloys, scra zs 69 80 Belgium-Luxembourg 45; Nether- 
lands 35. 
Other: 
Ores and concentrates,n.e.s |... 4,882 5,000 All to Hungary. 
Ash and residue containing nonferrous 
nietalg-- c ee ye a 489 569 Netherlands 415; Belgium- 
| Luxembourg 154. 
Oxides, hydroxides, peroxides 3,894 3,220 Italy 2,914; Netherlands 207. 
NONMETALS 
err... 8 450 53,442 Venezuela 48,942. 
Clays and clay products: 
% rA EAD SM LEE NA 677 All to Venezuela. 
Products, Fier oen ee et 202 Em 
Precious and semiprecious stones 
value, thousands $35 uu 
Stone, sand, and gravel: 
Dimension stone 30 142 Italy 122. 


Gravel and crushed rock ______________ 


See footnotes at end of table. 


"m 3 All to Saudi Arabia. 
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Table 5.—Cuba: Apparent exports of mineral commodities! * —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal destinations, 1979 


MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products 


Gasoline thousand 42-gallon barrel 2,459 1436 Netherlands 745; West Germany 281. 
Residual fuel oilili do... E 11 All to the West Germany. 
Mineral tar and other coal. petroleum-, or gas- 
derived crude chemicals 11,556 a 


r Revised. NA Not available. 
1Owing to the lack of official trade data published by Cuba, this table should not be taken as a ae e presentation of 
Cuba’s mineral ex 8 These data have been compiled from various sources which include United Nations information 
and data published by the trading partners. 
Data are compiled from offical trade statistics of individual trading partners. 


Table 6.— Cuba: Apparent imports of mineral commodities? ? 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal sources, 1979 
METALS 
Aluminum: 
Bauxite __________ ~~ c 22 222-2 175 ae 
Oxide and hydroxide |... 21 856 Japan 330; West Germany 20. 
Metal including alloys: 
Unwrought _________ ~~. ----- 1,291 1,581 Hungary 1, t United Kingdom 156. 
Semimanufacture s 2,292 4,559 HUM eue 8; Belgium-Luxembourg 
Antimony metal and regulus |... 33 p 
5 oxides and Lap drorides- C M 2 All from United Kingdom. 
t: 
Oxide and hydroxide 1 . 
5 including alloys, all form 2 1 All from West Germany. 
9 arr. wei 100 23 All from Yugoslavia. 
Metal including alloys: 
Unwrought ------------------- 20 - 
Semimanufactures 1.568 3,823 s 1,844; nde 5 923; 
Iron and steel: 
Ore and concentrate mu A 231 n 150; United Kingdom 
Metal: l 
SCPAD oonan lA e LL thu 83,699 72,347 All from U.S.S.R. 
Ferroalloyn ss 1.102 950 All from West Germany. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 25,766 53,186 Czechoslovakia 21,000; Belgium- 
Luxembourg 7 ,980; Poland 7 631. 
Plates and sheets 17.597 20,816 Ja 771 1, Soa gogary 4, 4,969; Poland 
in 
Hoop and strip 107 350 Kien 2895 West Germany 94. 
Rails and accessories 492 917 France 908. 
Di). NER y ee ee 4.151 12,998 Belgium-Luxembourg 4,263; West 
rmany 3,935. 
Tubes, pipes, fittings |... 1,593 9,070 France 2,631; Japan 1,957; West 
Casti df h 960 267 — Japan 185, Spain 81 
ings and forgings, rough ------ a i 
Unspecified Sad thousand tons 3779 NA = aii 
Lead: 
Oxide. 2 Se W eo ew Sees 1,031 350 All from France. 
Metal including alloys: 
Unwrought ------------------- 1,003 599 All from Belgium-Luxembourg. 
Semimanufacture ss 229 407 Be e 320; West 
rman 
Magnesium metal including alloys, d 
semimanufactures METH ĩðV2 ENNOHU NUNC cu 1 All from Spain. 
Ore and concentrate 2 A 
3 FCCCCCCCCFCCCCCCCFCCCCCCCC EN COUN 667 419 Japen 350; United Kingdom 69. 
Mercury- - ------------ 76-pound flasks_ — te 29 All from France. 
Nickel in metal including alloys, 
semimanufacturee s 6 5 Japan 3; West Germany 2. 


See footnotes at end of table. 
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Table 6.—Cuba: Apparent imports of mineral commodities! * —Continued 


(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 


Platinum-group metals including alloys, 
unwrought or partly wrought 
value, thousands 
Silver metal including alloys, unwrought or partly 
wrought... —— ua ced ue do... 
Tin metal including alloys, unwroughht 
itanium: 
„ aaa 
Metal including alloys, all forms kilograms. — 
W metal including alloys, 


Zinc: 
Oxide and perox ide 
Metal including alloys: 
Unwrouggnt _ 
Semimanufacture s 
Other: 
Oxides, hydroxides, peroxides, n. ess 
Metals including alloys, all forms: 
Metalloidssss ----__- 
Base metals, all forms, n. ess 
NONMETALS 
Abrasives: 
Natural: Pumice, emery, natural 
corundum, eta. 
Artificial and polishing wheels and stones 
Artificial corundum —_______~.~___-_----- 
Barite Md wither itte 
Boron materials: Oxide and acid 
Cement... ß ee ee E 
Clays and clay products: 
ru aes TOR ee nea Ph ð ⁵ See 88 


Refractory (including nonclay 
Dick ona a ͤ³ N ... 


Nonrefractory_ - - - ------------—- 
Diamond, gem, not set or strung 
value, thousands 
Diatomite and other infusorial earth. . _ — ----- 
Feldspar and fluorspar - „ 
Fertilizer materials: 
Crude, phosphatic . ck... 
Manufactured: 


Other PF mixedad __ 
Ope HEU Dp Iota 


add NNMERO at sen ta ETERNA at ee 


Mica, all form 
Pigment minerals: Processed iron oxides — ~~ 
Precious and semiprecious stones 
value, thousands. . 

Ü ¹¹'w⁰.r. 8 
Sodium and potassium compounds, n. e. s.: 

Caustic s0da . eee 

Caustic potash a) 

Soda ash. os ⁵ y . merde pei aie 
Stone, sand and gravel: 

Dimension stone, worked 

qua and quartzite |... 2... 


Sulfur: 
Elemental!llllllnninn 
Sulfuric acid kk 

Other: 


Oxides of magnesium, strontium, barium .. _ — — 
Heese... ³ð y 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural. - ----------- 
Carbon blackckkakk „ Eod 


See footnotes at end of table. 


1978 


65 


19 
161 


1979 


119 


Principal sources, 1979 


All from United Kingdom. 
All from Spain. 
Do. 


All from Japan. 


All from Belgium-Luxembourg. 


Do. 
Austria 3. 
Canada 31. 


All from Italy. 


5 71; United Kingdom 29. 
U. S. SSF RT 79,000. 
Italy 238; Japan 102. 


U.S.S.R. 37,096; Spain 2,966; United 
Kingdom 2,434. 
Spain 100. 


All from United Kingdom. 
Japan 192; Italy 59. 
France 37 1; Spain 76. 


All from U.S.S.R. 


U.S.S.R. 509,684. 

All from U.S.S.R. 

U.S.S.R. 132,958. 

All from Belgium-Luxembourg. 
All from Japan. 


All from West Germany. 
Netherlands 8. 

ll from Japan. 
West germany 2 20; Netherlands 20. 


United Kin 
èst i Germany 126. 


Spain 220; 
Switzerland $16. 
Canada 2,000 


Netherlands 5,000; France 700. 
All from Japan. 
All from Bulgaria. 


Spain 20; West Germany 10. 
Belgium-Luxembourg 10. 


Canada 17,713. 
West Germany 6. 


m 10. 
EH Japan: 


U.S.S.R. 3,976. 
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Table 6.—Cuba: Apparent imports of mineral commodities! ? —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 1979 Principal sources, 1979 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Coal, anthracite and bituminoun 391,000 394 All from Japan. 
Coke and semicoke |... „ͤ4„ 349,000 552 Do. 
Petroleum : 
Crude thousand 42-gallon barrels. _ 346,421 2,879 All from Venezuela. 
Refinery products: 
Gasoline do____ 31,785 33 Mainly from Italy. 
Distillate fuel oli do— 35,603 2 Yugoslavia 1. 
Residual fuel oi] __________- do— 314, 646 3 All from Yugoslavia. 
Lubrican tg do... 3812 26 Venezuela 19. 
Other: 
Liquefied petroleum gas do— NA 21 All from Venezuela. 
Mineral j Aly and wax _____ do... NA 3 Japan 2; Netherlands 1. 
Unspeci ied ff er eee do— 13 NA 
Mineral tar ed other coal-, petroleum-, or gas- 
derived crude chemicals __ - - - - --------- 369 378 All from United Kingdom. 


NA Not available. 


‘Owing to the lack of official trade data published by Cuba, this table should not be taken as a compie presentation of 


Cuba’s mineral im por These data have been compiled from various sources which include United 


and data published by the trading partners. 


ations information 


2Unless otherwise specified, data are compiled from official trade statistics of individual trading partners. 
3Statistical Yearbook of the Member States of the Council for Mutual Economic Assistance, Moscow. 
*The British Sulphur Corporation Limited. Statistical Supplement, London. 


DOMINICAN REPUBLIC 


Revised data indicate that the rate of 
growth in the GDP of the Dominican Re- 
public in 1979 was 3.7%, in real terms, 
instead of the 5.8% estimated earlier. How- 
ever, preliminary reports show the 1980 
GDP at almost $2.9 billion, indicating a real 
growth rate of 5.6% for that year. The 
Dominican economy is subject to external 
economic influences, particularly world in- 
flation and rising petroleum prices. 

In 1979, the three major mineral commod- 
ities, bauxite, ferronickel, and doré bullion, 
accounted for about 31% of the total export 
earnings. In 1980, these three products 
accounted for an estimated 4096 of total 
exports. This increase in mineral export 
value was due entirely to strong gains in 
the world market price of gold and silver. 
Despite a lengthy plant shutdown, ferro- 
nickel exports were off 18% in value owing 
to stock selloff and marginally increased 
prices. Export volumes of all three commod- 
ities declined in 1980. 


Value of mineral exports (in millions of 


U.S. dollars) 

Commodity 1977 1978 1979 1980° 
Bauxite _______ _ 22.0 23.4 20.9 19.8 
Doré —————— 59.6 16.9 127.8 259.5 
Ferronickel |... 93.0 75.2 123.4 101.3 

Totaal 174.6 175.5 272.1 380.6 
Percent of total 
ex ports 22.4 26.0 31.3 39.5 
“Estimated. 


Petroleum import costs were less than 
anticipated early in 1980, but even so, 
increased from $315 million in 1979 to 
almost $449 million in 1980, accounting for 
about 31% of the estimated cost of all 
imports. Petroleum costs were largely re- 
sponsible for the doubling of the trade 
balance deficit in 1980. A shutdown of the 
ferronickel plant for 5 months during 1980 
and slightly reduced domestic gasoline con- 
sumption were the reasons for this lower- 
than-anticipated oil import bill. The recent 
Venezuela-Mexico agreement to provide 
concessional financing for 30% of the cost of 
crude petroleum that they sell to Caribbean 
and Central American countries should di- 
minish the impact of future price increases 
on the balance-of-payments. 

Aluminum Co. of America (Alcoa) and the 
Government concluded their long-delayed 
renegotiation on bauxite production taxes 
and royalty payments. The new contract 
will remain in force through 1982 and 
provided that Alcoa pay the Government 
$17 per ton of bauxite produced plus a 
royalty payment of $0.60 on each ton ex- 
ported. Although there was an isolated 
report that the Cabo Rojo operation might 
be closed down, Alcoa denied the allegation. 

After completing a feasibility study in 
1980, the Government announced it would 
proceed with the construction of a gold and 
silver refinery. It was maintained that do- 
mestic refining would promote new end-use 
industries and encourage the exploitation of 


THE MINERAL INDUSTRY OF THE ISLANDS OF THE THE CARIBBEAN 


virtually untouched alluvial gold deposits. 
It was estimated that a refinery capable of 
processing current Dominican gold produc- 
tion would cost about $3 million. Construc- 
tion was scheduled to start before 1981 but 
the plant site was not announced. 

Responding to a depressed world market 
for ferronickel, Falconbridge Dominicana C. 
por A. (Falcondo) shutdown their Bonao 
Mine and plant at the end of July 1980. 
Originally announced as a 3-month closure, 
the plant was idle throughout the remain- 
der of the year. Increasing petroleum prices 
were cited as the major reason that direct 
production costs have risen to about $3 per 
pound of nickel, and continued operation 
would have resulted in unacceptable net 
losses to the company. Falcondo continued 
workers salaries and assigned them to 
maintenance and other duties. 

Coal has become more frequently men- 
tioned as an acceptable alternative energy 
source to petroleum. Late in 1980 it was 
announced that major ‘‘coal’’ deposits had 
been identified at Sanchez, near the head of 
Sabana Bay in the northeast. Information 
on the quality and quantity was not made 
available. It is well-known that there are 
deposits of lignite in this area, but it is not 
thought that these are the deposits referred 
to as "coal." It was also announced that in 
the future only coal-fired thermal electric 
generating plants would be constructed; 
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whether the newly discovered domestic 
“coal” or solely imported coal would be used 
for fuel is not yet clear. 

Canadian Superior, Ltd., completed their 
studies in the Barahona Basin area, about 
100 miles west of Santo Domingo, and 
expected to spend $7 million to drill a 
15,000-foot wildcat early in 1981. Anschutz 
Corp. replaced Weeks Petroleum Co. as the 
fourth partner in the Carboil Corp. consor- 
tium and its interest in the San Juan Basin, 
located to the north of the Barahona Basin. 
A test well has been planned for the San 
Juan area after the Superior test has been 
drilled. A seismic survey of the area was 
contracted to Western Geophysical Co. The 
San Juan Basin extends into Haiti where 
Anschutz also holds an exploration conces- 
sion. Western Geophysical has expressed its 
own interest in conducting offshore surveys 
which would become Government property 
with Western to receive compensation 
should any company use the data. Other 
companies, including Gulf Oil Co., Mobil Oil 
Co., Marathon Oil Co., and Société Natio- 
nale Elf Aquitaine, have indicated an inter- 
est in the onshore and offshore areas of 
Quisqueya State. 

The Government was reported to be 
studying the advisability of purchasing the 
50% interest held by Shell Oil Co. in the 
Nagua oil refinery. 


Table 7.—Dominican Republic: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


1978 


1979 


Destinations, 1979 


Commodit ; 
á uaia Other (principal) 
METALS 

Aluminum: 

Bauxite: oot enana a 756,667 634,729 634,729 

Ar ð cs — All to Spai 
és Metal including alloys, all forms 140 290 51 Belgium- APER 176. 

P 

Matte ee nee Ne ee ey Ee ane 20 _. All to Republic of Korea. 

Metal including alloys: 

SCFHD Sect ee ee Se he 97 8 
Semimanufactures _ — kilograms_ _ 220 40 40 
Gold metal doré and bullion 
thousand troy ounces. . 2,244 2,694 iux All to Switzerland. 
Iron ane steel metal: 
ZZ ee ĩð2i er ee eee eae 747 1,349 886 Netherlands 264; Colombia 70. 

Pig i iron, spiegeleisen, powder, shot ie 48 48 

Ferroalloys: Ferronickel |... 50,007 64,500 21,146 Netherlands 21,345; Japan 15,771. 
F F 49 144 Ms Haiti 96 

Oxide and hydroxide --—---------- M 83 —— Venezuela 47; West Germany 36. 

Metal including alloys, all form 755 12 12 
Manganese oxide and hydrox ide aes 164 51 en 53; Venezuela 45; West Germany 
Mercur To poung flasks_ _ 222 640 640 
Zinc metal including alloys 

Blue powder, 54 153 = Belgium-Luxembourg 131. 

Semimanufacture s 102 105 a All to Taiwan. 
Other: Ash and residue containing 

nonferrous metalsss "s 191 Te All to Venezuela. 


See footnotes at end of table. 
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Table 7.—Dominican Republic: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 
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Commodity 1978 
NONMETALS 
Cement, hydraulic - ---------------- 9,647 
Clays and clay products: 
Crude sooner A ode ao 
Products: 
Refractory (including nonclay 
TICK) oie Se ĩ 8 484 
Nonrefractor j 569 
Diatomite and other infusorial earth- n 70 
Fertilizer materials, manufactured: 
Nitrogenous- - - - --------------- 20,358 
Phosphatic -----------------—-—- e 
Potassic ----—----------------— 1,223 
Other including mixed 2,295 
Gypsum and plasters ____________--~- 195,998 
I ³ÜW˙m oe ae c t 1,298 
Pigments, mineral, natura 17 
Sodium and potassium compounds, n. e.s _ — "M 
Stone, sand and gravel: 
Dimension stone kilograms. — i 
Limestone except dimension - - --- ---—- 258,081 
Gravel and crushed rock ----------- TE 
Sand excluding metal-bearing . _ ------ 150 
Other: 
Crude: Meerschaum, amber, jet 
kilograms. _ 91 
Slag and dross from iron and steel 
manufacture ___________-___-~- 91 
MINERAL PUEIS AND D RELATED 
Petroleum mes 1 
Lubricants |... 42-gallon barrels_ _ 7 
Bitumen and other residues do- 2,012 


Less than 1/2 unit. 


1979 


175 
714 
55 
61,736 
60 
911 
(1) 
190,794 
90 

20 
1,758 
40 


47 


United 
States 


= 81 36 
244,199 168,571 
90 90 


Destinations, 1979 


Other (principal) 


St. Lucia 6,651; Guadeloupe 6,464. 


Haiti 1. 
Haiti 14. 
All to Venezuela. 


Martinique 14,467; Haiti 8,635. 
All to Barbados. 

Martinique 602; Barbados 291; Haiti 18. 
All to Haiti. 
Colombia 67,314. 
All to Haiti. 

All to West Germany. 
0 and Tobago 1 328: Guadeloupe 


All to Guatemala. 


Haiti 45. 
Suriname 75, 628. 


Venezuela 50. 


Netherlands Antilles 119; Jamaica 49. 
All to Haiti. 


Table 8.— Dominican Republic: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 
Aluminum: 
e e cues 130 
Metal including alloys, all form 3,056 
Arsenic anhydride and acid __________ _ 18 
Chromium: 
Ore and concentrate kilograms. _ aoe 
Oxide and hydrox ide (1) 
5 oxide and hydroxide kilograms_ _ 1,448 
Copper metal including alloys, all forms 1,341 
Go etal, unwrought or partly wrought 
value__ $1,579 
Iron and steel metal: 
f oii a ETE TEE 17,026 
Pig iron and ferroalloys_ sss 737 
Steel, primary forme 6,555 
Semimanufactures._______________ 84,936 
Lead: 
Oxid toh i ee eet niim 445 
Metal including alloys, all forme 228 
Manganese: 
Ore and concentrate 642 
G ͤοͤ;»Ü— â4àa a E ae 166 
Mercury - ---------- 6-pound flasks_ _ 7 
Nickel metal including alloys, all forms 4 


Platinum-group metals including alloys, all 
form troy ounces. _ agi 
A E EEN A kilograms- _ m 


See footnotes at end of table. 


1979 


1,187 


United 
States 


Sources, 1979 
Other (principal) 


Spain 2; Italy 1. 
Canada 758. 
Brazil 5. 


All from West Germany. 
West Germany 185. 
Canada 639; Chile 519. 


West Germany 18. 

Panama 250; Brazil 200. 

Japan 1,325. 

Japan 35, 599; Brazil 14,060; West 
rmany 7,4 


Mexico 434; Japan 30. 
West Germany 65; Mexico 20. 


Mexico 160. 
Italy 3. 


West Germany 9. 


West Germany 150; Netherlands 70. 
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Table 8.—Dominican Republic: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 j 
á ieee Other (principal) 
METALS —Continued 
Silver metal including alloys, all forms 
troy ounces. _ 2,733 1,415 1,415 
Tin metal including alloys, all forms 38 41 15 West Germany 26. 
Titanium oxide and hydroxide. |... _ 661 1,837 164 vpn 483; United Kingdom 207; Japan 
Zinc: 
Ore and concentrate 99 P 
Oxide, hydroxide, perox idee 70 205 158 mya herlands 20; West Germany 8; Taiwan 
9 8 including alloys, all form 1.785 2,338 443 Canada 1,732. 
er: 
Ores and concentrates, nes --------- 7 (1) (1) 
Oxides, hydroxides, peroxides, n.e.s. 8 80 30 West Germany 18; Netherlands 11; 
United Kingdom 8. 
Metals including alloys, all forms: 
Metalloids ________________- 42 28 16 Sweden 10; Japan 2. 
Alkali, alkaline-earth, rare-earth 
metals 81 1,004 91 West Germany 842; Netherlands 71. 
Pyroph oric moys - — — — kilograms- - 565 1,634 18 West Germany 1 254; Austria 200. 
Base metals including alloys, 
all form 7 27 21 West Germany 6. 
NONMETALS 
Abrasives: 
Natural: dieque. emery, natural 
corundum, et „ 101 78 56 West Germany 13. 
Grinding and polishing wheels and 
fee. etre rut T30 28 5 Brazil 9; United Kingdom 5. 
NU E corundum ________-____~- 2 zie 
[^i RD et. 519 485 92 Canada 390. 
ye and witherite kilograms__ 14,969 500 _. All from Netherlands. 
Boron materials: 
Borax, natural 40 65 64 NA. 
Boric acid 00e et 59 84 81 West Germany 3. 
G0ôͤ%»qdũiU ß eee e (1) 18 18 
5 hydraulic - __-_____________- 11,054 5,431 22 Spain 5,169. 
ipa Za V 338 1,188 708 Colombia 420. 
Clays and clay products: 
F ³•·AAA SON, eee LU 3,062 2,780 1,075 Spain 1,046. 
Products: 
per eed (including nonclay 
JJ RC aa td EE AE 6,057 7,584 4,309 Canada 1,705; Mexico 1,506. 
N Gare tractors J ae cn oie eae 28 27 NA. 
Cryolite and chiolite_ _______ kilograms_ _ M 2,815 215 Netherlands 2,660. 
Diamond, gem, not set orstrung . carats- ae 0,000 — 30,000 
Diatomite and other infusorial eartn 1,100 760 663 Mexico 65. 
Feldspar, fluorspar, leucite, nephe line x 854 163 Canada 620. 
Fertilizer materials: 
Crude, phosphatic ______________- 4 3 3 
Manufactured: 
Nitrogenou-s „ 109,770 126,657 126,621 Bel 8 27; Netherlands 9. 
Phosphaticaclal.k. 8,823 19,508 19, 496 erlands 7; Belgium - Luxembourg 5. 
otassic_—_—-------------——-—- 23,484 17,451 17,451 
Other including mixed 16,838 14,574 12,514 West Germany 2,018. 
AmmoniB coca Ae) a On Ne EE 201 155 131 West Germany 13; Netherlands 5. 
Graphite, natural ________________ _ 54 2 2 
Gypsum and plasteer s 287 192 116 a a 42; West Germany 
ums. OPE 40 zu 
Magnes ite 107 PP 
Mica, i including agglomerated 
splittings — ------------ ograms.. . 4,330 3,334 313 Japan 1,698; Taiwan 822. 
mement, mineral 
Natural, crule 146 203 5 Belgium-Luxembourg 131; Spain 40. 
Iron oxides, processed - - ----------- 46 114 13 Belgium-Luxembourg 40; West Germany 
- . 82; Mexico 15. 
Precious and semiprecious stones except dia- 
mond, natural and synthetic ..... value $80 $91 $15 Mexico $76. 
as 8 83 39 13 Canada 20. 
Sodium and potassium compounds, n.e.s 
Soda ass 286 548 16 West German a 212; France 170. 
Unspecified - - - - - - -- ---- ----——- 12,423 13,454 10,592 Spain 2,554; ited Kingdom 156. 
Stone, sand and gravel: 
Dimension stone () 6 6 
Limestone except dimension 
ilograms_ _ me 8 8 


See footnotes at end of table. 
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Table 8.—Dominican Republic: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 ; 
"em me Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Alunite __—-----------------—- 2 a 
9 and quartzite 17 59 59 
d, all types, excluding metal-bearing- 331 1.942 1.933 Italy 9. 
Strontium minerallss 14 10 -- All from Spain. 
Sulfur: 
Elemental: 
Colloidal _______ ~~~ kilograms_ — 101 540 540 
Other than colloidal --- -------- 25 39 34 West Germany 4; Guatemala 1. 
Sulfuric acid including oleum 3,390 1,391 1,371 Netherlands 19. 
o steatite, soapstone. |... -------- 812 632 Italy 152; Netherlands 15. 
er: 
Slag, dross, and similar waste not metal- 
bearing: 
From iron and steel manufacture 
kilograms.. — 181 g 
Unspecified do... 2,366 1,365 1,365 
Oxides and hydroxides of magnesium, 
strontium, barium - - - - -- ------— 150 155 151 Italy 4. 
Building materials of asphalt, asbestos- and 
fiber- cement, and unfired nonmetals, 
NCB PE E E Be, E 952 825 694 Mexico 40; Spain 34. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 2,958 77 77 
Carbon black and retort carbon - -------- 456 187 86 Canada 62. 
Coal, all grades, including briquets 163 288 238 Colombia 50. 
Coke and semicocke ....-..- 432 1,039 321 Colombia 612; Ecuador 100. 
Hydrogen, helium, rare gases . 13 27 27 
Petroleum: 
Crude and unfinished oils 
thousand 42-gallon barrels. . 12,159 12, 137 ag erc 8,663; Netherlands Antilles 
Refinery products: 
Gasoline do. ... 21 150 (1) Nerana Antilles 116; Trinidad and 
Kerosine and jet fuel! do... (7) 9 pd Mainly from Trinidad and Tobago. 
Distillate fuel oil |... — do____ 62 48 () Netherlands Antilles 48. 
Residual fueloil |... do- 39 524 (1) 5 Panama 127; Trinidad and 
Lubricants___________ _ do_ __ 116 123 59 Netherlands Antilles 29; Jamaica 18. 
Bitumen do—- 255 208 Netherlands Antilles 130; Venezuela 66. 
Other --------------- do... 35 41 17 Japan 15. 
Total zc: cx Ente oc 528 1,103 
Mineral tar and other coal-, petroleum-, or 
gas-derived crude chemicals 135 87 68 United Kingdom 10; Spain 8. 
TRevised. NA Not available. 
!Less than 1/2 unit. 
HAITI 


A 2.8% real growth in the GNP has been 
estimated for 1980. The balance of trade 
deficit was expected to decrease due to a 
substantial increase in coffee exports, the 
primary source of foreign exchange. Baux- 
ite remained the only significant mineral 
export with volumes holding fairly steady 
during recent years, although production is 
expected to decline by about 37% in 1981. 

In May 1980, Haiti received a blow to its 
future economic planning when Reynolds 
Metals, Inc., announced it would cease 
bauxite mining at Miragoáne. Reynolds 


cited large stockpiles in the United States 
and declining profitability of the Haitian 
mines as reasons for terminating their oper- 
ation. After discussions were held with the 
Government, Reynolds agreed to continue 
mining as long as it was economically feasi- 
ble, but with a possibility of closing in 1982. 
This would forestall the effects of an imme- 
diate loss of foreign exchange earnings and 
Government revenue. Bauxite exports were 
valued at almost $18 million in 1980 and 
accounted for 8.7% of total exports. A press 
release revealed that Reynolds’ “obliga- 
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tions” had decreased owing to the low 
quality of extracted bauxite. This statement 
implies that Reynolds negotiated an agree- 
ment that would result in lower revenues 
for Haiti, but even so, it should certainly be 
more satisfactory than the sudden cessation 
of this small but important budgetary con- 
tribution. Reynolds has been criticized in 
the press for its failure to provide an ade- 
quate soil rehabilitation and reforestation 
program. 

Anschutz began seismic surveys on its 
offshore and onshore concessions and plan- 
ned to drill a wildcat well on the Plateau 
Centrale concession during 1981. This 
Anschutz concession is across the border 
from the Canadian Superior concession in 
the Dominican Republic where a well is also 
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scheduled to be drilled in 1981. 

Late in 1980, it was reported that Haiti 
will participate in the Mexico-Venezuela 
crude oil financing facility that these two 
countries have jointly made available to 
Caribbean and Central American Govern- 
ments. A complicating factor is that Haiti 
does not have a petroleum refinery. Since 
this financing arrangement involves only 
crude oil, not petroleum products, Haiti 
must make arrangements for refining and 
transportation. Haiti has traditionally ob- 
tained its petroleum product needs from the 
Shell Oil Co. refinery on Curacao. In 1980, 
Haiti’s petroleum import bill was $51 mil- 
lion and represented 16% of total import 
costs. 


Table 9.—Haiti: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1977 


PP oe eae ROME COMAS 789,884 
Iron and steel scrap . -------------- 1,155 
Revised. 


1Data for years ending Sept. 30 of that stated. 


1978 


Destinations, 1978 


United 


States Other (principal) 


700,707 629,524 629,524 
61,330 e 


Ecuador 16,338; French Guiana 13,455; 
Montserrat 5,568. 


599 a Colombia 470; West Germany 103. 


Table 10.—Haiti: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1977 
METALS 
Aluminum metal including alloys, 
all form z 1322 
Copper metal including alloys, all forms 48 
Iron and steel: 
Ore and concentrate 154 
Metal: 
Scrap 22.524 bese kilograms__ 18,229 
Semimanufactures? |... 11,312 
Lead: 
Ore and concentrate! 5 
Metal including alloys, all form 5 
Nickel metal including alloys, all forms 
ilograms_ _ 267 
Platinum-group metals including alloys, all 
Orms  — oo 8 troy ounces. _ 643 
Silver metal including alloys, all forms Bí 
Orc 
Tin metal including alloys, all form 504 
Zinc metal including alloys, all forms 
kilograms_ _ 945 


See footnotes at end of table. 


Sources, 1978 
1978 
C Other (principal) 
201 56 Austria 73; West Germany 33; Belgium 29. 
21 10 Japan 6; United Kingdom 3. 
340 321 Bulgaria 10; Jamaica 9. 
1,146 876 Bahamas 270. 
17,169 2,446 Sweden 5,247; Japan 4,352; Belgium 1,866. 
3 2 United Kingdom 1. 
5 5 
225 193 Austria 32. 
1,190 All from Hong Kong. 
514 411 France 103. 
882 882 
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Table 10.—Haiti: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 


METALS —Continued 


Other base metals including alloys, all forms 
kilograms_ .. 1 
NONMETALS 


Abrasives: Grinding and polishing wheels and 
stones and other abrasives including indus- 


trial diamongdagaga 4 
Asbestos, rule 3 
Cement —— mt 88 2, 049 
Clays and clay products: 

Crude — 6. n ... 8 132 
Products, refractory and nonrefractory .. — 1,061 


Fertilizer materials: 


Crude: 
Phosphiatic eme 14 
OLBBSIC o 0 Lh stus reci 58 
Manufactured, nitrogenous ________ _ (3) 
Graphite, natural ograms. _ 
Mica, worked and unworked, including split- 
tings and waste 8 
Pigments, mineral, natural 194 
altos ec ee errs 88 312 
Stone, sand and gravel: 
tone: 
Dimension, worked and partly 
OR MOG ----------------- 206 
Industrial except dimension 3,522 
Limestone except dimension 7 
Sand and gravel including crushed 
r Sy ee ole 186 
Other: 
Building materials of asphalt, asbestos- and 
fiber- cement, unfired nonmetals, n.e.s_ — 143 
Worked and unworked, n.e.s. 
kilograms... .- 527 
MINERAL FUELS AND RELATED 
MATERIALS 
rl oa natural —-—--------------—- 2,403 
e agglomerates of coal, coke, lignite, 
Peal A he he ps a 8 24 
Petroleum refinery products: 
Gasoline __ thousand 42-gallon barrels_ _ 113 
Keros ine do ... 11 
Distillate fuel oli do... 1,035 
Lubricants --—------------ do____ 16 
Other: 
Liquefied petroleum gas. do- 22 
Mineral waxes _________ do— 2 
Bituminous mixtures, n.e.s _ do- 13 
Mineral tar and other coal-, petroleum-, or 
gas-derived crude chemicals 2 
r Revised. 


Data are for years ending Sept. 30 of that stated. 


Sources, 1978 
1978 : 
Sue Other (principal 
19 19 
3 1 Brazil 1; West Germany 1. 
6 2 Canada 4. 
1,144 8 Belgium 282; Denmark 275; Japan 193; 
nited Kingdom 190. 
79 71 Mexico 5; Netherlands 2. 


1,014 233 Ber t Spain 218; Dominican Republic 


1 1 
ir : Dominican Republic 798; France 15. 
10 7 Brazil 3. 
222 98 West Germany 86; Canada 16. 


155 144 France 10. 


97 2 Italy 95. 
R 5 Bi Republic 10; West Germany 7. 
195 29 Mexico 145; Netherlands 21. 


408 234 France 72; Belgium 68; Colombia 34. 
956 819 Italy 99; Canada 22. 


3,988 295 Netherlands Antilles 3,025; Jamaica 655. 


31 1 Spain 20; Belgium 10. 

134 22 Netherlands Antilles 129; Jamaica 5. 
17 (3) Netherlands Antilles 16. 

992 4 Netherlands Antilles 909; Jamaica 78. 
17 4 Netherlands Antilles 10; Jamaica 2. 
26 3 Dominican Republic 17; Panama 5. 

3 2 West Germany 1. 
5 (3) Netherlands Antilles 4; Jamaica 1. 
6 5 United Kingdom 1. 


2Includes small quantities of pig iron, ferroalloys, and crude steel. 


3Less than 1/2 unit. 


JAMAICA 


In 1980, GDP declined 3.5%, representing 
the sixth consecutive year that Jamaica has 
failed to register any overall economic 
growth. Severe foreign exchange shortages 
persisted throughout the year, although 
import levels were reduced to bare necessi- 
ties. These import restrictions resulted in 


widespread plant closings due to a lack of 
raw materials and spare parts. This increas- 
ed unemployment to almost 31% during 
1980. The rate of inflation was expected to 
average 28% for the year. 

The rising cost of petroleum imports has 
certainly played a major part in Jamaica’s 


THE MINERAL INDUSTRY OF THE ISLANDS OF THE THE CARIBBEAN 1219 


financial difficulties. The Government 
initiated mandatory energy conservation 
measures and indicated it would seek 
agreements to participate in the Mexico- 
Venezuela crude oil financing facility as 
well as the petroleum products financing 
mechanism sponsored by Trinidad and To- 
bago. 

In the last quarter of 1980, a change in 
Government leadership also brought a shift 
in Government policy. This, in turn, created 
a receptive attitude on the part of interna- 
tional lenders who became more amenable 
to granting loans and reopening lines of 
credit. 

One of Jamaica’s problems has been that 
although the Government maintained that 
it welcomed foreign investors and continued 
to negotiate for projects involving foreign 
companies, there remained a certain skepti- 
cism on the part of investors as to their 
ultimate intentions. Government-initiated 
statements on socialistic commitments and 
economic independence combined with 
rhetoric against capitalism and internation- 
al imperialism resulted in a flight of local 
capital and caused potential foreign inves- 
tors to seek a friendlier atmosphere else- 
where. The Government has now begun an 
intense program of reestablishing investor 
confidence in Jamaica’s stability and recep- 
tiveness to foreign involvement in its devel- 
opment projects. 

The bauxite industry appeared to have 
responded positively to the bauxite levy 
decrease and production incentives estab- 
lished in 1979. Bauxite and alumina produc- 
tion increased Jamaica’s share of earnings 
to $209 million in 1980. Bauxite production 
increased to the highest level since 1974 and 
alumina production also increased substan- 
tially. A slightly lower quantity of bauxite, 
almost 6.2 million tons, was available for 
export to the United States in 1980 due to 
increased domestic alumina production. 
Lower exports also reflected reduced re- 
quirements for Jamaican bauxite on the 
part of the U.S. consumers. 

The increased production, which evident- 
ly stemmed from the 1979 reduced bauxite 
levy, led to speculation that the Govern- 
ment might be persuaded to make further 
adjustments as an inducement for increas- 
ing utilization of, or expanding, current 
alumina capacity. The Government has not 
yet indicated what action, if any, it will take 
on this sensitive issue. 

The Alumina Partners of Jamaica (Al- 
part) announced a development program 


designed to increase efficiency and competi- 
tiveness and expand capacity to 1.3 million 
tons by 1983. In 1980, Alpart’s alumina 
output increased 23% over that of 1979, 
nearing the present 1.2-million-ton produc- 
tion capacity. 

At Jalmacan, 98% owned by Alcan Ja- 
maica, Ltd., 1980 alumina output increased 
9% above that of 1979 and production 
approached the 1.1 million-ton plant capaci- 
ty. At Alcoa Minerals of Jamaica, where 
alumina capacity at 550,000 tons is the 
lowest of the three producers, production 
dropped slightly in 1980. With strong Gov- 
ernment approval and participation, negoti- 
ations were underway to expand alumina 
production capacity to 1.1 million tons per 
year. The feasibility studies for this $360 
million expansion are expected to be com- 
pleted by late 1981. Interest in the expan- 
sion may be divided between Alcoa, the 
Jamaican Government, and three Norweig- 
ian firms, Elkem, Norsk Hydro, and Ardal 
og Sunndal Verk. Negotiations involve proj- 
ect costs, financing, and the production 
levy. 

The ultimate decision for the Govern- 
ment’s planned $600 million South Man- 
chester alumina refinery remained uncer- 
tain at the end of 1980. Questions arose as to 
whether increased capacity at existing facil- 
ities would be a more practical solution 
towards expanding alumina exports. 

In 1980, Revere Copper and Brass Inc. lost 
its last bid to vacate part of the arbitration 
panel’s award in its claim against the Over- 
seas Private Investment Corp. (OPIC). In 
June 1980, Revere accepted the $1.18 mil- 
lion from OPIC for the award and related 
expenses. 

Fuel conservation, development of alter- 
native energy sources, and exploration for 
domestic petroleum reserves form the bul- 
wark of Jamaica’s struggle to escape the 
devastating impact of soaring energy costs. 
About 48% of total oil imports are pur- 
chased, paid for, and consumed by the 
energy-intensive bauxite-alumina industry, 
but the remaining costs must be met by 
Jamaica’s hard-pressed economy. The Ja- 
maica Public Service Co. and the cement 
plant, both State-owned, consume an esti- 
mated 40% of Jamaica’s nonbauxite ori- 
ented oil imports. The Government was 
studying the substitution of imported coal 
as an alternative and possibly cheaper fuel 
for electricity and cement production. The 
cost of converting the Nation’s electrical 
plants may be a deterring factor until 


ica’s economic revival. 

e State-owned Petroleum Corp. of Ja- 
1a (PCJ) has negotiated offshore petrole- 
um exploration agreements with foreign 
companies. A consortium composed of 
Union Texas Petroleum Corp. and Azienda 
General Italiani Petroli S.p.A. (AGIP), a 
subsidiary of Ente Nazionale Idrocarburi 
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(END, the Italian State oil company, plan- 
ned to drill offshore in the Pedro Banks 
area in 1981. PCJ continued shallow testing 
onshore areas during 1980 and received a 
$23.5 million Inter-American Development 
Bank (IDB) loan to begin drilling in 1981. 
This loan marks the first time the IDB has 
extended a loan for petroleum exploration. 


Table 11.—Jamaica: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 
Aluminum: 
Bauxite and concentrate 
thousand tons_ _ 6,448 
Nine .. ms eid ab -— 2,320 
Aluminum sulfate .. uum 9,615 
Metal including alloys: 
„ eRe a yO em 22,817 
0c — 
Semimanufactures 656 
88 metal including alloys, crab 168 
Gold: 
Waste and sweepings ______ _~_ value__ $14,632 


Metal, unwrought or partly wrought 
BR. ue $18 


Iron and steel metal including alloys: 


EES ig 199 
Semimanufactures: 
Bars, rods, angles, shapes, sections 1934 
Universals, plates, Beet 5,082 
Hon ENE GID uuu Sead a 1 
WE aaia than aes Sas maw iu b ae Ec 21 
Tubes, pipes, fittings sg? 817 
Castings and forgings, rough ||... _ _ 828 
Lead: 
PPP ERE syste equi Ss cele ees 
Metal including alloys: 
POD WENE E M S esas 125 
Unwrought and semimanufactures _ _ e 
Platinum-group metals including alloys, 
unwrought or partly wrought _ value $834 
Silver: 
Waste and sweepings ________ dé. o "e 
Metal including alloys, unwrought or part- 
ly wrought |. troy ounces. . 4,437 
Tin metal including alloys: 
| en erg LL oe scd eu ehe x au E 472 
Unwrought and semimanufactures _ _ _ 216 
Zinc metal including alloys, scrap- |... _ _ _ — 45 
Other: Oxides of chromium, cobalt, 
REED M AAA ere 
NONMETALS 
LEE Qo . —— 539 
PPTP ee Nee value ua 
Clays and clay products: 
PP ³• 0A RUE PU ICE RITE AE 5 
Products: 
Refractory (including nonclay 
— A ̃˙ v3 1 
Nonrefractor j value__ "$2,778 
Fertilizer materials, manufactured, 
hieu os AAA A arin a ac 218 
Gypsum and plasteeerr sx 152,816 
MIU oio tbe ͥ ͥ A a A 479 
. ͤßñꝑ. 8 3,301 


See foot notes at end of table. 


Destinations, 1979 


1979 United 


States Other (principal) 


6,469 6,469 
2,061 665 United Kingdom 500; Norway 235; 
Spain 222; Canada 188. 
10,254 us Dominican Republic 3,264; Panama 
2,500; Trinidad and Tobago 1,483. 


357 343 United Kingdom 14. 


12 12 
3,355 et Trinidad and Tobago 3,254; Guade- 
loupe 30. 
75 16 West Germany 59. 
$38,328 $651 Bahamas $21,427; Canada $8,538; 
Barbados $7,534. 
$48 $48 
123 2 All to United Kingdom. 
12,932 a E vu and Tobago 48,929; Cuba 
5,114 "I Trinidad and Tobago 4,148; Barbados 


369; St. Lucia 338. 


1,391 123 Trinidad and Tobago 1,123; Barbados 
85; Dominica 34. 


14 1 Trinidad and Tobago 13. 
18 18 
4 All to Trinidad and Tobago. 


832,777 $10,847 Barbados $10,035; Bermuda $6,649; 
Bahamas $5,245. 


5,723 3,022 —À Islands 1,447; Bermuda 
,029; Saudi Arabia 129. 


302 302 
279 279 
34 8 All to United Kingdom. 
15 "S All to Barbados. 
3,425 di Trinidad and Tobago 1,708; Cayman 
Islands 1,611. 
$543 ial All to Cayman Islands. 


$6,794 $112 ur Islands $5,316; Guyana 


21,062 13,442 Venezuela 5,017; Haiti 2,405; Trini- 


dad and Tobago 194. 
1,813 s Bir and Tobago 1,707; Barbados 
554,531 Trinidad and Tobago 288,985; Barba- 


dos 253,951; Grenada 11,428. 
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Table 11.—Jamaica: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 ; 
Á n Other (principal) 
NONMETALS —Continued 
Sodium and potassium compounds, n.e.s.: 
Soda ash... e es ocho Es 15 445 zt Haiti 300; Dominican Republic 145. 
Caustic sda 300 8 
Stone, sand and gravel: 
Dimension stone, crude and worked 21 2315 -- Cayman Islands 250; Bermuda 47. 
Gravel and crushed rock... 2 4 — All to Cayman Islands. 
Sand excluding metal-bearing _ gg 1,016 WE 
Sulfur: Sulfuric acid 150 188 T Trinidad and Tobago 165; Haiti 21; 
Cayman Islands 2. 
Other. --------------—- kilograms_ _ es 705 600 France 105. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural = 209 ee All to St. Vincent. 
ydrogen, helium, rare gases 15 1 wee All to Cayman Islands. 
Petroleum: 
Crude and partly refined 
42-gallon barrels- 6 780 -- Cuba 767; Denmark 13. 
Refinery products: 
Gasoline: 
Aviation do— m 32,952 uis Bahamas 572; Cayman Islands 403; 
Guyana 321. 
Motor ____________ do____ 20,530 158,893 Ms Bahamas 101,052; Netherlands Antil- 
| les 36,914; Cayman Islands 14,611. 
Kerosine and jet fuel! do___. 55,440 113,959 428 Surinam 113,531. 
Distillate fuel oil do ... 213,383 296,816 5,906 Panama 121,085; Bahamas 90,611; 
United Kingdom 22,291. 
Residual fuel oil including bunkers 
0- zg 533,803 oe Netherlands Antilles 404,019; Barba- 
os 97,026. 
Lubricants Ls do- 207,976 166,024 28 Panama 24,590; Guyana 18,549; 
Surinam 16,327. 
Mineral wa do- ae 2 2 
er: 
Liquefied petroleum gas _do_ _ _ — bus 3 _. All to Turks and Caicos Islands. 
Nonlubricating oils, n.e.s. ? : 
toa (*) "IM 
Pitch and asphalt do____ 16,429 22,592 eiu Cayman Islands 8,884; Haiti 5,660; 
hamas 2,151. 
Total «d nLeneL do- 513,758 1,325,044 
Revised. 


lExcludes quantity valued at $1,348. 


Excludes quantity exported to Canada valued at $986. 


Table 12.—Jamaica: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Less than 1/2 unit. 
Commodity 1978 
METALS 
Aluminum: 
Oxide and hydrox ide 33 
Metal including alloys: 
Unwrougnnt „ 1.724 
Semimanufacturess 2,751 
Copper: 
Copper C ³ĩ»wmnꝛ‚ 46 
Metal including alloys: 
i is es et value = 
Unwrought _______________- 4 
Semimanufactures 791 


See footnotes at end of table. 


1979 


United 

States 
18 17 
50,615 mls 
2,136 1,473 
6 6 
$596 $533 
8 8 
6,222 68 


Sources, 1979 
Other (principal) 


United Kingdom 1. 
All from Canada. 


United Kingdom 404; West Germany 84; 
Switzerland 35. 


United Kingdom $63. 


United Kingdom 6,086; Spain 28; Hong 
Kong 26. 


See footnotes at end of table. 
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Table 12.—Jamaica: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 ; 
á gus Other (principal) 
METALS —Continued 
Gold: 
Waste and sweepings -------- value__ $3,728 $10,221 _. Canada $10,176; United Kingdom $45. 
Rolled on base metal ..troy ounces_ _ 257 " West Germany 193; Canada 64. 
Unwrought or party wrought ..do.... ?, 195 6.623 643 Canada 4,662; United Kingdom 1,318. 
Iron and steel meta 
| Serap o s an o d cuc 8 value acs $562 _. All from United Kingdom. 
Pig iron, cast iron, ferroalloys, similar 
materialsss __ 278 1996 81 United Kingdom 100; Canada 28; Cuba 17. 
Steel, primary form TOR 3,459 12,986 12,727 United Kingdom 217; West Germany 42. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 10,259 11,685 3, 560 M enr dom 3,153; Canada 2,011; 
razi ; 
Universals, plates, sheets _ — _ - - - _ — 24,162 23,644 2,516 Japan 14,545; United Kingdom 4,531. 
Hoop and strip ______________ 4,090 379 170 Australia 157; United Kingdom 46; West 
Germany 6. 
Rails and accessories 2,269 217 217 
Wire’ oe ce ee eee eee 5,509 77,335 74, 171 United Enn 5 mn Belgi mm 
Luxembou p nis 
Tubes, pipes, fittings - - - - ------- 6,685 18,136 13,369 France 2,665; E on 1,974. 
T Castings and forgings, rough __ __ __ 79 117 69 Barbados 25; United Kingdom 11. 
ad: 
öĩÄ˙ͤz A w˖! AA.... 8 NA 40 26 Mexico 10; United Kingdom 3; West 
Germany 1. 
Metal including alloys: 
Serap e eec ct EE e ILE 38 52 — United Kingdom 33; Mexico 18; Cuba 1. 
Unwrougngnt _- 54 20 ae All from United Kingdom. 
Semimanufactures 191 26 20 Canada 4: United Kingdom 2. 
Magnesium metal including alloys, 
all forme oce Feo ee pen eee 5 "M 
Manganese ore and concentrate________- 303 139 T: Belgium-Luxembourg 72; United 
ingdom 62. 
Molybdenum metal including alloys, 
unwrought | ........- ilograms_ _ NA 1 ae All from United Kingdom. 
Nickel metal including alloys: 
Unwrought ____________-_- value M $71 $71 
Semimanufacturess „ 11 13 8 United Kingdom 3; Canada 2. 
Platinum group metals: 
res and concentrates... 1 ze 
Metals including alloys, unwrought or 
m partly wrought- - ----- troy ounces _ 804 2,636 2,604 United Kingdom 32. 
ilver: 
Ore and concentrate value TEM $449 -— All from West Germany. 
Waste and sweepi ngs 5 do... — $1,981 $31 Canada $1,950. 
Unwrought or partly wrought 
troy ounces... 85,810 166,927 5,755 Canada 92,916; United Kingdom 68,256. 
Tin metal including alloys: 
JJJ§·˙'u 2 ra Ne 1 4 — All from United Kingdom. 
Unwrought ________________-_-_ 2 105 a Denmark 103; United Kingdom 2. 
Semimanufactures_ - - - - ---------——- 10,562 11,081 4,793 United Kingdom 6,190; Japan 98. 
Titanium oxide NA 111 West Germany 54; United Kingdom 36. 
Uranium and thorium metals including alloys, 
7 all form kilograms_ _ 1,360 12 12 
inc: 
Oxide and perox ide NA 80 22 United Kingdom 30; Mexico 10; Spain 10. 
Metal including alloys: 
e ese eee 99 49 _. All from Canada. 
Unwrought --------------—- 1,269 1,210 E Canada 1,107; Mexico 103. 
Blue poẽ-dee rr 4 11 = All from United Kingdom. 
Semimanufactures --_--------- 83 199 (?) Canada 160; Barbados 36; United 
Kingdom 3. 
Other: 
Ores and concentrates, n. es 50 2,661 1 United Kingdom 2,660. 
Oxides of chromium, cobalt, , manganese 
= NA 544 21 United Kingdom 473; West Germany 50. 
Ash and residue containing nonferrous 
metali- coo ee at oe 33 33 
NONMETALS 
Abrasives, natural: 
Pumice, emery, natural corundum, etc.. — — 60 7 3 Italy 3; United Kingdom 1. 
Dust and powder of precious and semipre- 
cious stones value 315 es 
Grinding and polishing wheels and stones 
do- $88,645 $149,952 $40,814 Switzerland $63, 115 United Kingdom 
$21,888; Italy $11 879. 
ASbestooſſ‚ſ‚‚ eee 352 370 21 Botswana 230; Canada 100. 
Barite, natural . - --------------—- 25 ae 
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Table 12.—Jamaica: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
d ribo Other (principal) 
NONMETALS —Continued 
Boron, crude, natura um 3 3 
Cement c cc Se se i ce 946 5,985 117 Cube 5451; Denmark 220; United King- 
om 106. 
Chalk xu ced 88 12 13 -- All from West Germany. 
Ciaya ne clay products: 
Crude 26. 783 447 418 Mexico 23; United Kingdom 5; Canada 1. 
Products: 
Refractory (including nonclay 
e N EN TEE AET 4,094 40,311 39,779 Únited d Kingdom 439; Canada 7 
Nonrefractory— -- ------- value. _ $187,437 $884,790 $49, 486 Cuba 525 United Kingdom $240, 788. 
Cryolite and chiolite e SN 100 -- All from E 
Diamong: 
Gem, worked or unworked .......... value. $41,445 "m 
Industrial --------------- do... $671 Da 
Diatomite and other infusorial earth _ _ _ _ _ _ 4,599 1,005 1,005 
Feldspar, fluorspar, leucite, nepheline _ _ _ _ _ NA 3 3 
Fertilizer materials: 
Crude: 
Nitrogenous _______________~_ 1 bee 
Phosphati c 2 1.016 -- All from United Kingdom. 
Manufactured: 
Nitrogenouns _ 25,714 28,644 6,510 Trinidad and Tobago 22,074. 
Phosphatic_ ________________ 12,042 13,799 5,083 Netherands |: 7,251; Netherlands Antilles 
Potassic.__________________ 5,722 8,780 8,780 
Other including mixed 1,366 1,508 1,504 West Germany 4. 
Ammonia -------------------—- 226 261 155 United Kingdom 80; West Germany 16. 
Graphite, natural S 16 16 
Gypsum and plasterftr s 130 3509 509 
iis scannen e 8 18 18 -. All from Cuba. 
Magnesite, crude__________________ 11 1 (2) United Kingdom 1. 
Mica: 
Crude including splittings and waste 138 89 2 Norway 85; Belgium-Luxembourg 2. 
Worked including agglomerated splittings 
kilograms_ _ 199 344 843 United Kingdom 1. 
Pigments, mineral: 
Natural, crudllee 19 10 -- United Kingdom 7; West Germany 3. 
Iron oxides, processed NA 7 (2) West Germany 5; Únited Kingdom 2. 
Precious and semiprecious stones except 
nene value... $11,765 $46,126 $13,683 West Germany $18,888; United Kingdom 
$8,041; Switzerland $5, 514. 
! ³¹ÜÜ2¹iÜA d Ue ra 9,309 27,904 22,534 Netherlands Antilles 5,352; Canada 16; 
United Kingdom 2. 
Sodium and potassium compounds, n.e.s.: 
Caustic sda 291,804 301,830 301,379 Belgium-Luxembourg 181; France 158. 
Caustic potash _________________ - 26 3 Sweden 20; United Kingdom 2. 
131 ht Dae et 4,946 m 
Stone, sand and gravel: 
Dimension stone, crude and worked 28 10,045 21 Canada 7,738; Italy 1,880. 
Gravel and crushed rock |... 235 64 14 Italy 50. 
Limestone except dimension 28 (4) _. All hon Canada. 
Quartz, unground _______________ 20 8 
è pond including ground quartz 569 230 223 United Kingdom 7. 
u 
Elemental, all form 10,818 5,825 5,824 United Kingdom 1. 
Sulfur dioxide _________ kilograms__ 114,406 41 41 
Sulfuric acid including oleum 22 1,306 1,280 nee vd Pi Germany 12; United 
one steatite, soapstone, pyrophyllite 431 18,482 18,414 uningdem ae 28; Norway 20. 
er: 
CRUG, int Ts 46 2,661 1 United Kingdom 2,660. 
Building materials of asphalt, asbestos- and 
fiber- cement, unfired nonmetals, n.e.s_ _ 222 337 299 United Kingdom 28. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 40 201 15 Cuba 186. 
Carbon black ------------------—- 5 1,186 59 Mexico 861; Colombia 243; Canada 20; 
United Kingdom 1. 
Coal including briquets: 
Anthracite and bituminous coal 20 8 
Briquets of anthracite and bituminous 
OE unn n m! LU LE 1 5 FM All from United Kingdom. 
Cokeandsemicoke. .. |. .. ....... 446 118 — West Germany 107; United Kingdom 11. 
Hydrogen, helium, rare gases 35 58 55 United Kingdom 2; ‘Canada 1 
Peat including briquets and litter 10 SE 


See footnotes at end of table. 
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Table 12.—Jamaica: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 


Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels.. C6, 974 


Refinery products: 


asoline: 
Aviation do— 17 
Motoe rr do- 574 
Kerosine and jet fuel do— 92 
Distillate fuel oli do. ... 78 
Residual fuel oil including bunkers 
do .. 5,981 
Lubricants ~- - -- -------- do... 59 
Mineral jelly and wa do— 15 
Other: 
Liquefied petroleum gas do- 257 
Nonlubricating oils, n. e. s. 
do—- 531 
Asphalt, bitumen, pitch, pitch 
rr eres do— 10 
77 do- 7, 614 
Mineral tar ina pass coal-, petroleum-, or 
gas-derived crude chemicals. 121 
NA Not available. 


1Excludes quantity valued at $2,399. 
?Less than 1/2 unit. 

Excludes quantity valued at $468. 
*Value only reported at $454. 


Sources, 1979 


1979 
ne Other (principal) 


8,353 230 Venezuela 8,048; Netherlands Antilles 75. 


310 i All from Netherlands Antilles. 
1,056 1 Netherlands Antilles 1,054. 
828 8 Netherlands Antilles 820. 
277 1 Netherlands Antilles 276. 
10,037 5E Netherlands Antilles 6,530; Venezuela 
2,048; Trinidad and Tobago 1,338. 
301 79 Netherlands Antilles 208; Trinidad and 
sep 10. 
12 3 United Kingdom 3; Japan 2; West Ger- 
many 2. 
228 (?) Venezuela 227. 
20 (?) Netherlands Antilles 20. 
2 2 
13,071 
22 19 United Kingdom 2. 


MARTINIQUE AND GUADELOUPE 


The two cement plants, one operating on 
Martinique and the other on Guadeloupe, 
were each reported as having a 1979-80 
annual capacity of 250,000 tons. It was 
unclear as to whether this increase in 
capacity from 180,000 tons was due to ex- 


pansions of existing facilities or new con- 
struction. Otherwise, there has been no 
known changes in the status of the small 
rock-quarrying industries located on the 
two islands. 


NETHERLANDS ANTILLES 


The two island groups known collectively 
as the Netherlands Antilles are an autono- 
mous part of the Kingdom of the Nether- 
lands. The largest islands are in the Aruba, 
Bonaire, and Curacao group where 92% of 
the Federation’s population reside. The 
smaller islands, St. Eustatius, Saba, and St. 
Maarten, are located toward the northern 
end of the Lesser Antilles chain. Indepen- 
dence is not anticipated until 1990, after 
problems relating to the exact form of the 
future Government have been discussed 
and resolved. 

Major foundations of the Netherlands 
Antilles economy are the refining of im- 
ported oil and petrochemicals. These indus- 


tries represent the majority of foreign in- 
vestment and account for over 85% of 
export earnings. The growing use of estab- 
lished free trade zones as a base of oper- 
ation for foreign companies may help offset 
losses to the economy from reduced refinery 
production. 

The two large refineries located on Aruba 
and Curacao have not fared well the last 
few years, suffering from a loss of markets 
and comparatively older and less efficient 
plants. Capacity utilization has fallen to 
about 60%. The decreased performance of 
the refineries has been reflected in a grow- 
ing unemployment rate that appears to be 
greater on Curacao. As a whole, unemploy- 
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ment averaged about 22% of the labor force, 
attributed to a rising population and the 
gradual drop in refinery employment over 
the years from 20,000 to about 4,000. Other 
employment opportunities have not been 
available to absorb this excess labor. 

The proposed legislation to regulate pe- 
troleum exploration in Aruba, Bonaire, and 
Curacao was closer to resolution in 1980. 
Dissention came from Aruba which objected 
to any division of proceeds with the other 
islands through the Central Government. 
The proposed regulations called for a 75:25 
split with the other islands. There already 
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exists a Saba Bank Act which covers that 
area and under which exploration conces- 
sions have been granted. 

Successful drilling offshore Venezuela 
has spurred exploration interest in the 
Netherlands Antilles, especially Aruba. The 
delay in passing the necessary legislation 
has deferred the awarding of concessions on 
Aruba. It was reported that unless a resolu- 
tion can be found, legislation may be passed 
excluding Aruba. British Petroleum Corp. 
has obtained exploration rights for an area 
southeast of Curacao. 


TRINIDAD AND TOBAGO 


Trinidad and Tobago has continued to 
maintain substantial economic growth, al- 
though the real growth rate has shown a 
steady decline from the over 11% registered 
in 1976. In 1980, the GDP grew in real terms 
by 5%. At current prices the GDP was 
estimated at substantially over $4 billion in 
1980. Economic growth has been slackening 
owing to an overall decline in petroleum- 
related activities, to which in 1980 was 
added a poor performance in the agricultur- 
al sector and some stagnation in manu- 
facturing. Current revenues from taxes on 
the petroleum sector increased to over $1 
billion in 1979, equalling over 60% of total 
Government revenues. This sector also 
accounted for one-half of the GDP and 
about 90% of total export earnings. A 
strong balance-of-payments surplus has 
been maintained and foreign exchange re- 
serves are high owing to the rise in interna- 
tional oil prices. 

A heavy dependence on imported goods 
combined with wages increasing faster than 
productivity has increased the rate of infla- 
tion. The inflation rate was over 10% in 
1978, reached almost 15% in 1979, and by 
mid-1980 averaged about 18%. 

In July 1980, in recognition of the serious 
financial difficulties confronting oil- 
importing countries, in general, and the 
member states of the Caribbean Communi- 
ty (CARICOM), in particular, the Govern- 
ment of Trinidad and Tobago announced its 
intention to establish an aid mechanism for 
the benefit of eligible member countries of 
CARICOM to provide against the price in- 
creases of petroleum products, fertilizers, 
and asphalt. 


To be eligible, participants must qualify 
for financial assistance from Trinidad and 
Tobago under the general guidelines by 
which the Caribbean Aid Council operates. 
The facility limits financing for incremen- 
tal costs relative only to price changes of 
petroleum products, fertilizers, and as- 
phalts since January 1, 1979. The effective 
date of the facility was established January 
1, 1980, with an initial life span of 3 years. 
Continuation of the facility and further 
commitments would depend on a reexami- 
nation of the events in the international 
market, experiences with the present facili- 
ty, and the economic strength of Trinidad 
and Tobago. 

The present facility is not to exceed a 
total of $209 million over the 3-year period. 
There are two formats to cover the loans 
and the one applied is dependent on the 
economic development of the receiver coun- 
try. Both loan schedules have a 15-year 
maturity and a 3-year grace period. The 
rate of interest for the more developed 
countries (such as Barbados, Guyana, and 
Jamaica) would be 3% with interest capital- 
ized during the grace period. Those classi- 
fied as less developed countries would pay 
2%, with interest capitalized during the 
grace period. Borrowers will be permitted to 
service their debt by the supply of commodi- 
ties to Trinidad and Tobago with the value 
of such shipments to be estimated at pre- 
vailing market prices. 

By October, the complicated procedural 
arrangements had been approved. Trinidad 
and Tobago expected the facility would 
require an allocation of about 25,000 barrels 
of oil per day, amounting to about 12% of its 
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crude oil production. 

The year ended without passage of the 
petroleum tax legislation that had been 
proposed at the end of 1979. However, it was 
announced that new legislation was being 
drafted that would probably be retroactive 
to January 1, 1980. According to the Gov- 
ernment announcement, the new tax legis- 
lation would concern all companies active 
in Trinidad and Tobago and affect produc- 
tion taxation, accelerated depreciation eligi- 
bility, capital expenditure deductions, ex- 
ploration deductions, and refining oper- 
ations. 


COMMODITY REVIEW 


Metals.—Aluminum.—During 1980, Trin- 
idad and Tobago resumed negotiations with 
Jamaica for the supply of 150,000 to 200,000 
tons per year of alumina for the gas-fueled 
aluminum plant proposed for construction 
at Port Lisas. The alumina was to come 
from the proposed Jamaican South Man- 
chester alumina project, which still remain- 
ed in an uncertain status at yearend. 

Iron and Steel.—The Iron and Steel Co. of 
Trinidad and Tobago (Iscott) brought its 
first Midrex direct-reduction, 400,000-ton- 
per-year-capacity plant into commercial 
production in September 1980. This capaci- 
ty will be doubled in 1982 when the second 
plant, now under construction, comes on- 
stream. Feasibility studies for greater 
sponge iron capacity have been taken under 
consideration by Trinidad and Tobago and 
could involve AMAX Corp. as a partner. 

The steel-making furnaces were reported 
as starting up in December 1980, although 
this may be a premature report. The melt- 
cast shop consists of two electric arc fur- 
naces and two continuous-casters with an 
eventual annual capacity of 600,000 tons of 
steel billets. The wire rod mill, with an 
annual capacity of 465,000 tons, fell behind 
the construction schedule and was expected 
to come onstream early in 1981. 

In late 1980, it was reported that Dan- 
steel, a Trinidadian producer of wire pro- 
ducts, was considering the construction of a 
rerolling plant for completion around the 
middle of 1982. The projected plant would 
be a 9-strand, continuous-merchant bar 
mill. Steel billets would be supplied by 
Iscott. Initial capacity was expected to be 
90,000 tons per year with an eventual capac- 
ity of 240,000 tons per year, depending on 
market conditions. The rerolling plant 
would be operated by an Italian firm identi- 
fied as Danieli, under a 2-year contract. 
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Dansteel also revealed that they plan to 
install a 25,000-ton-per-year wire drawing 
and galvanizing plant that would come 
onstream in mid-1981. This plant would use 
wire rod from the mill that Iscott has under 
construction. 

Nonmetals.—Fertilizer Materials.— Trin- 
idad and Tobago's capacity for upgrading 
ammonia consists of a synthetic ammonium 
sulfate plant and a urea unit owned by W. 
R. Grace & Co. through its subsidiary Feder- 
ation Chemicals. In 1977, the Trinidad and 
Tobago Nitrogen Co. Ltd. anhydrous ammo- 
nia plant came onstream with a capacity of 
400,000 tons per year (296,000 tons per year 
nitrogen), and ammonia exports more than 
doubled in 1978. Fertilizers of Trinidad and 
Tobago, Ltd. (Fertrin), will bring its two 
new plants onstream during the first half of 
1981, bringing ammonia production capaci- 
ty at Point Lisas to over 1 million tons per 
year of nitrogen, mostly destined for export 
due to Trinidad and Tobago’s limited do- 
mestic markets. 

In 1980, approval was expected for the 
construction of a $155 million granular urea 
plant at Point Lisas. Planned capacity was 
1,620 tons per day. It was reported that 
Agrico Chemical Co. of the United States 
will hold a 49% interest and the Govern- 
ment will have the majority interest. When 
operating at full capacity, perhaps by 1984, 
the urea plant will absorb the entire output 
from one of Fertrin’s two ammonia plants, 
reducing ammonia export potential to about 
700,000 tons per year. Urea production from 
the new plant, less domestic requirements, 
will mostly be exported to the United States 
and smaller amounts may be sold in Latin 
America. 

Mineral Fuels.—Natural Gas and Petro- 
leum.—A decision whether to proceed with 
a liquefied natural gas (LNG) plant will 
probably be made in 1981. If approved, the 
projected completion date would be in 1985. 
Recent increases in the international gas 
prices have made the project more feasible. 

Wasteful flaring of natural gas remains of 
utmost concern to the Government. The 
iron and steel plant that began production 
in late 1980 and the fertilizer plants pro- 
jected to come onstream in 1981 will con- 
sume some gas production. The delay in 
approval for the construction of the propos- 
ed LNG facility will prevent full gas utiliza- 
tion in the near future. 

Based on the first 6 months of 1980, crude 
oil production at about 213,900 barrels per 
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day fell below the comparative period in 
1979. Natural gas production increased 
from 465 million cubic feet per day in 1979 
to over 500 million cubic feet per day in 


Amoco Trinidad Oil Co. Ltd - -----------------—-- 
Trinidad Northern Areas, Ltd ----------------—- 
Trinidad and Tobago Oil Co., L tod é — 
Texaco- Trinidad, In OHOddddndddsSnn 22- 
Trinidad Tesoro Petroleum Cr 


There was some successful drilling in 
offshore areas east of Galeota Point during 
1980. Texaco- Trinidad, Inc., Mobil Oil Co., 
and Trinidad and Tobago Oil Co., Ltd. have 
planned exploratory drilling in the Gulf of 
Paria. It was announced that a new state oil 
company would be formed for the purpose 
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1980. The average daily crude oil production 
by company is shown in the following table 
and is based on production during the first 


half of the year. 
Percent of Percent of 
1979 production 1980 production 
Pures 120,000 56 121,100 56 
ie 43,800 20 40,400 19 
ATUS 9,400 4 18,900 9 
NES 26,300 18 16,800 8 
TM 15,700 7 16,700 8 
ess 215,200 100 213,900 100 
of initiating deep-water exploration. 


Lacking expertise for this type of drilling, 
the company at first will take a minority 
interest in ventures with more experienced 
foreign companies. 


1Physical scientist, Branch of Foreign Data. 


Table 13.—Trinidad and Tobago: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 ; 
d one Other (principal) 
METALS 
n unm metal including alloys, all 
JJ ͤ ⁵⁵⁰y d ER 46 4 NA NA. 
Copper ber metal including alloys, all forms 3,173 541 58 West Germany 163; United Kingdom 158. 
Iron and steel metal: 
Jꝙ˙¹iii 8 1.822 1.001 NA NA. 
Steel, primary form 132 1 NA NA. 
Semimanufacture s 2,951 5, 468 4, 395 NA. 
Ore and concentrate 96 60 NA NA. 
Oxide. nni oce m 142 3 NA NA. 
Metal including alloys, all forms 
kilograms_ _ 36 NA NA NA. 
Molybdenum metal including alloys, all 
, et te se ere 24 NA NA. 
Platinum-group metals including alloys, waste 
and sweepingn sss value... $11,083 eats 
Silver meta including alloys, all forms 
troy ounces. 99,957 zx 
Tin metal including alloys, all forms 
kilograms. _ 10 NA NA NA. 
ae metal including alloys, all forme 71 11 NA NA. 
er: 
Oxides, n.e.s_ ~~ - kilograms_ . NA 726 NA NA. 
Base metals including alloys, all forms, 
Ihe cc. ue de chon d do_ 29 Se 
NONMETALS 
Abrasives: Grinding and polishing wheels and 
nes 8 560 195 NA NA. 
Asbestos LL LL Lor value oie $266 NA NA. 
F. ee ee meis 1,469 527 NA NA. 
Cement — ew m oe scd 29 16 NA NA. 
Bl oc ene cru i ede i acis 3 7 NA NA. 
Cines a clay products: 
MIR" 131 40 NA NA. 
Products: 
W (including nonclay 
HEU RUNE RN 11 39 NA NA. 
Nonrefraciory F value $12,392 $30,025 NA Grenada $7,376. 
Diamond, gem, not set or strung. _— carats_ _ 58 2 2 


See footnotes at end of table. 
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Table 13.—Trinidad and Tobago: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodity 1978 1979 United 


States Other (principal) 
NONMETALS —Continued 
Fertilizer materials: 
Crude, phosphatic - ccc 2 5 NA NA. 
Manufactured: 
Nitrogenouuns 117,453 100,994 32, 281 di 21,354; Jamaica 18,035; Barbados 
Potassic- - -- ------------—-- NA 549 NA 
Other including mixed 62 9 NA NA. 
Ammonia -------------------- 402,387 394,678 273,433 United Kingdom 40,232. 
Gypsum ees eo ee le 1 met 
Lime ERN gs ae ce ee DRIN 116 NA NA NA. 
Mica, all forms - - ----------------- 4 2 NA NA. 
Vj mec 207 25 NA NA. 
Sodium and potassium compounds, n.e.s.: 
Caustic sda 20 26 NA NA. 
Soda ash... seen ee et NA 6 NA Barbados 2. 
Stone, sand and gravel: 
Dimension stone: 
PUG S nouis etos a 70 NA NA NA. 
Worked___________________ 1 1 8 All to Grenada. 
Gravel and crushed rock 1 NA NA NA. 
AM ee 2 n 
Sand excluding metal- bearing 17 20 NA NA. 
Sulfuric acid including oleum - - -------- 99 13 NA Guyana 9. 
ONG et ae ee 8 4 3 NA NA. 
Other: 
Crude. 6 he K 8 € 2 NA NA. 
Building materials of asphalt, asbestos- and 
fiber- cement, unfired nonmetal, n. es 7 1.167 NA Guyana 904; Grenada 46. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1,589 9,823 NA United Kingdom 850. 
Anthracite and other value "-— $229 NA NA. 
Hydrogen, helium, rare gases 3 7 NA NA. 
Ligie -cesca a see ee 1 cae 
Petroleum and refinery products: 
Crude and partly refined 


thousand 42-gallon barrels__ 58,969 54,282 51,908 Netherlands 276. 


Refinery products:! 


Gasoline, motor and aviation do- 8,806 8,570 2,021 United Kingdom 492; Guyana 206; 
Suriname 171. 
Kerosine _____________~- do- 3,764 1,598 365 Guadeloupe 78; Guyana 49; Barbados 30. 
Jet fuel |. do... 1,883 2,624 NA Barbados 168; Bahamas 31. 
Distillate fuel oi] _______ _ do... 9,080 10,452 404 Nene 1,261; Guyana 284; Suriname 
Residual fuel oil do- 46,791 41,288 15,986 Suriname 2,580; Guyana 1,431; 
Netherlands 307. 
Aes 75 do— 526 404 20 Jamaica 8. 
er: 
Liquefied petroleum gas 
do- 262 389 NA Panama 119; Guyana 44; Barbados 44. 
Mineral jelly and wax do- 1 1 NA NA. 
Nonlubricating oils, n.e.s. 
do... 140 93 4 Jamaica 16; Costa Rica 5. 
Bitumen and other residues 
do- 10 38 NA Guadeloupe 17; Guyana 5. 
Bituminous mixtures, n.e.s. 
do- 6 71 NA United Kingdom 5. 
Total. ne do 71219 65,528 
Mineral tar and other coal-, petroleum-, or 
gas- derived crude chemicals 100,910 62,326 21,308 Netherlands 28,219; Italy 12,448; United 
Kingdom 253. 


NA Not available. 
Includes bunkers. 
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Table 14.—Trinidad and Tobago: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 
aamini 
Bauxite -ocna aE aie 
Oxide à and hat VVV 308 
Metal including alloys, all forms 2,992 
Chromium oxides |. s NA 
Copper: 
Coppet sulfate coc 40 
Metal including alloys, all form 687 
Iron and steel metal: 
aste and crab 20 
Pig iron, ferroalloys, similar materials 5,261 
Steel, primary forme 0,619 
Semimanufactures: 
Bars, rods, angles, shapes, sections 244,239 
Universals, plates, sheets 601,569 
Hoop 7 ͤ ei 358 
Rails and accessories 
. T. 
pipes, fitting f 
Castings and forgings, rough _ -----— 14 
Total. i ce 88 1,250,954 
Lead: 
Oxid — n oss eL 333 
Metal including alloys, all forme 817 
5 metal including alloys, i 
Nickel metal includin z alloys, all forms _ _ _ _ 8 
Platinum-group metals including alloys, all 
err troy ounces. 2,154 
Silver metal including alloys, all forms 
do 92,080 
Tin metal including alloys, all forms 16 
Titanium oxides _________.____.__ _ NA 


Tungsten metal including alloys, all forms 
kilograms_ _ 1,302 


Zinc: 
%%%%ô§ö;˙öd i See ecat NA 
— including alloys, all form 1,130 
er: 
Ores and concentrates of precious 
metals —— a ey SS i c NA 
Oxides, n.e.s. LL Lco NA 
Metals including alloys, all forms: 
weepings of precious metals 
value__ $7,611 
33 alloys: Ferrocerium NA 
Base metals inc uding alloys, all forms, 
Dg on oos ³¹¹A K yO ey OPER 6 
NONMETALS 
Abrasives, n. e. s.: 
Natural: Pumice, emery, natural 
corundum, et NA 
3 and polishing wheels and 
J ð v ĩ MN 86 
Dust and powder of precious and semipre- 
cious stones value NA 
Asbestoosss ~~ -_----~- 2 
Barite and witherite.. _ — — thousand tons 62 
Boron materials: Crude natural borates _ _ _ — 1 
Cement elm 100,942 
Cla and clay products: MMC 
rüde-. oS ee eS t e cef 7,134 
Products 
Refractory (including nonclay T 
Nonrefractory - value, thousands.. $832 
Diamond 
GT A carats. _ 2, 809 
Industria „ do___. 5.000 
Diatomite and other infusorial earth . . - - — — 32 
Feldspar, fluorspar, leucite. . ~~ 66 


See footnotes at end of table. 


1979 


6,08 
101,791 


349,230 


320 
460 


United 
States 


NA 


NA 


Sources, 1979 
Other (principal) 


NA. 

United om 10. 

Canada 264, United Ki om 116. 

Belgium-Luxembourg ; United King- 
dom 3; West Germany 3. 


United Kingdom 26 
United Kingdom 589; Canada 18. 


NA. 
United ee 29. 
Japan 359 


United om 129,457; 9 4.113; 
Belgium-Luxembou yr der 

Japan 44,475; nee ngdom 28,172. 

United Kingdo m 175. 

United Kingdom 1. 

United Kingdom 500. 

Japan 65,618; United Kingdom 15,232. 


United 
Guyana 50; 


NA. 
NA. 


United Kingdom 1,125. 
Canada 48,065; be Kingdom 16,075. 
m 


United Kingdo 
United Kingdom 2. 


om 53. 
nited Kingdom 4. 


United Kingdom 85; West Germany 2. 
Canada 164; United Kingdom 13. 


NA. 
United Kingdom 295; Netherlands 22; 
West Germany 20 


Canada $25,340. 


NA. 


NA. 


Venezuela 15; United Kingdom 9; Italy 3. 


NA. 
Peru 635; West Germany 16. 
NA. 


France 295; United Kingdom 266. 
United Kingdom 6,315. 


NA. 
United Kingdom 
M Kingdom $8 1179 West Germany 


NA. 


NA. 
United Kingdom 5. 
United Kingdom 218. 
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Table 14.—Trinidad and Tobago: Imports of mineral commodities —Continued - 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodity 1978 1979 " 
aoe Other (principal) 
NONMETALS —Continued 
Fertilizer materials: 
Crude lc Ss hs a ete LE 424 346 242 NA. 
Manufactured 
Nitrogenouus 54 152 NA NA. 
Phosphati ccc. 1.238 1.227 1.007 NA. 
POLBBSIO ˙¹U ³˙¹ ww A ade 5075 1,782 NA West Germany 1,415. 
Other including mixed 524 182 73 West Germany 95; United Kingdom 14. 
Ammonia . kee 101 18,186 18,85 NA. 
Graphite, natura value 810 877 NA United m $44. 
Gypsum and plastersͤ 10,398 1,717 35 TEER 3503 United Kingdom 106. 
/ö%ĩ ] ũ« a h es 381 48, 425 NA NA. 
Magnes ite NA 9 NA NA. 
Mica, all forme 205 175 5 United Kingdom 117. 
Pigments, mineral: Processed iron oxides .. _ — 9 62 NA West Germany 16. 
Precious and semiprecious stones except 
diamond, natural and manufactu 
carats. _ 23 1,053 NA United Kingdom 32; West Germany 5. 
Pyrite, unroasted `. __-------------- NA 4,164 Tm All from United dom 
J ⁰y A 8 18,364 25,041 NA United Kingdom 13,021; Jamaica 1,991. 
Sodium and potassium compounds, n.e.s.: 
Caustic sda 7,129 4,348 2,319 W 217; United Kingdom 157; 
Soda ash _ - -----------------—- NA 4,678 3,743 United Kingdom 670. 
Potassium hydroxide and sodic and 
potassic peroxides. s 32 19 1 United Kingdom 16. 
Stone, sand and gravel: 
Dimension stone: 
%CCCõ;—mndàqn . 317 283 NA NA. 
Worked- ——---------------- . 1,456 183 NA Italy 157. 
Gravel and crushed rock |... 1,707 1,793 169 Italy 412; Venezuela 88 
Limestone except dimension 54,460 290 NA Barbados 6,042; United Kingdom 210. 
Se and quartzitee 16 22 NA NA. 
e nd excluding metal-bearing - - - ----- 823 517 NA NA. 
ultur. 
Elementalalalklka!ↄ.!) - 23 14,986 NA NA. 
Sulfur diox ide lograms ae 1 NA NA. 
Sulfuric acid including oleum _ _ _ _ — — _ _ 741 1,135 2 United Kingdom 519. 
OU jj ( 8 609 3,642 3,342 France 74: United Kingdom 31. 
er: 
Crude mau ee eh rae 20 15 -- All from United Kingdom. 
Building materials of asphalt, asbestos- and 
fiber- cement, unfired nonmetals, n.e.s_ _ 1653 2,606 1,321 Canada 333; United Kingdom 265. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 103 24 NA NA. 
Carbon black _ kk ue 123 46 NA. 
Coal, all grades, including briqu et 392 142 NA United Kingdom 72. 
Coke and semicoke.________________ 109 183 NA Nem Kingdom 83. 
Hydrogen, helium, rare gases 59 6 5 
Peat including briquets and litter 57 56 NA United Kingdom 47. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels__ 56,651 42,187 NA Saudi Arabia 31,688; Indonesia 5,892. 
Refinery products: 
Gasoline 42-gallon barrels. . 145 27,430 38 NA. 
Kerosine and jet fuel do... 44 NA NA NA. 
Distillate fuel oi do- ___ —— 6 NA NA. 
Residual fuel oil do- 101,392 125,299 NA NA. 
Lubricantns vv do- 273,903 44, 451 5,814 Netherlands Antilles 1 1, 656; United King - 
dom 10,663; Jamaica 1, 736. 
Mineral jelly and wax do .. 6,237 3,517 705 "MC Kingdom 1,943; West Germany 
Other: 
Liquefied petroleum gas ~do- — — — 2,486 10,735 1,510 NA. 
Nonlubricating oils . ... do... 3,102 14,834 9,347 United Kingdom 261. 
Unspecified- — - - - - - - —- do... 19,501 2,837 1,891 United Kingdom 739. 
Total m o-.--. 406,810 NA 
Mineral tar and other coal-, petroleum-, ‘and 
gas-derived crude chemicals 54 50 (1) United Kingdom 44. 
NA Not available. 


1Less than 1/2 unit. 
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BELIZE 


The Belize economy recorded modest 
growth during 1980; the growth of the gross 
domestic product (GDP) in real terms was 
between 1% and 2%. At current prices, the 
1980 GDP reached $108 million?. This out- 
put was largely attributed to the perform- 
ance of a few industries, mostly non- 
minerals. Such performance improved sig- 
nificantly the balance of payments situation 
by reducing the deficit from $19 million in 
1979 to $4 million in 1980. The rate of 
inflation was an estimated 18% in 1980 and 
would have been greater if not for a con- 
servative monetary policy and price control 
on a number of essential items. Export 
earnings increased $43 million, or 50%, 
from the 1979 level. After increasing more 
than 25% in 1979, imports increased only 
6% in 1980 to a level of $141 million owing 
to the decline in investment and stabiliza- 


tion of petroleum prices. The balance of 
trade deficit was $9.8 million in 1980, a 
marked improvement from the 1979 level of 
$45.1 million. 

The mineral output for Belize accounted 
for only a fraction of 196 of the GDP. Such 
activity was limited to the production of 
limestone, marl, and sand and gravel, all of 
which were primarily used in construction 
of the Northern Highway between Orange- 
walk and Belize City. Mineral resources are 
deficient or nonexistent in Belize for the 
majority of metals and nonmetals, although 
the Government and others continue to 
believe that petroleum must exist in Belize. 
The proximity to Mexican oilfields and the 
growing finds in the Petén area of Guate- 
mala support this expectation. The Govern- 
ment continues encouraging exploration 
onshore and offshore and offers terms that 
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are generally similar to worldwide agree- 
ments. Major oil companies left the country 
in the past after frustrating efforts to find 
oil. The record of dry holes drilled in Belize 
since the 1950’s has been discouraging. 

In December 1980, the Organization of 
American States meeting in Washington 
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backed the United Nations request to Brit- 
ain to grant Belize independence in 1981. 
Britain was planning to call a constitutional 
conference early in 1981 to arrange a time- 
table for Belizean independence, which was 
expected to take place in the autumn of 
1981. 


Table 1.—Central American countries: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979” 1980° 
BELIZE 
Stone, sand and gravel: 
Eimestoggee 1,200,000 197,500 456,000 455,513 2440,640 
| 01, eC a 6 120,000 914,000 3,900,000 3,851,340 22,690,000 
Sand and gravel _________.____----- 365,000 666,000 960,000 959,720 2817,500 
. COSTA RICA 
Gwen 361.988 405,907 425,432 438,000 2553,699 
Clays: Kaolin 500 460 530 480 500 
Distómite -cesca ec 6 ts 717 680 610 590 600 
Gold? ss soa oe troy ounces. . 9,600 12,200 15,900 16,718 16,000 
Le e LE LI 5,400 6,300 7,200 9,000 7,500 
Petroleum refinery products: 
asoline _ thousand 42-gallon barrels. _ 363 ©757 1,807 1,900 2742 
Kerosine and jet fuel ___________ do... 159 e285 233 230 2285 
Distillate fuel oil. _------------ do- 440 e444 21,091 
3.824 4,000 
Residual fuel oil _____________~- do- 719 eg 76 21,432 
Other a eo a Sot NS 66 *172 M | 22 3186 
Refinery fuel and losses do- 37 122 212 245 
Tol e" md ——— do_ _ __ 1,784 *2,156 6,076 6,350 23,781 
Punico olo ee a ee 1,200 1,272 1,446 1,260 1,200 
Salt, marinnekses 20,000 ,000 4,200 46,000 40,000 
Siet troy ounces. _ 1,608 1,350 1,640 2,000 1,600 
Stone, sand and gravel: 
Crushed rock and rough stone cubic meters 450,000 518,000 559,500 602,000 600,000 
Limestone and other calcareous materials 52,800 57,000 55,100 *53,000 55,000 
Sand and gravel |... cubic meters 190,000 ,000 : 260,000 ,000 
EL SALVADOR 
Aluminum metal including alloys, semimanu- 

i ⁵ĩðV uut er c 1,621 1,950 2,268 2,313 21,587 
Cement « ˙ ] ² ah 322,165 375,000 520,237 591,158 2519,892 
Gold, fine troy ounces. _ 3,007 2,156 3,619 2,720 22,492 
Gypsum* a so oe emn ee 6,000 7,000 1, 1 9, 
Iron and steel metal: 

Steel, eue €11,000 13,600 €13,600 €14,000 14,000 
Semimanufacture s 21,358 21,515 37,907 21,198 230,959 
Limestone... ----------------------- 486,016 A 750,000 900, ; 
Petroleum refinery products: 
asoline thousand 42-gallon barrels. _ 1,095 1,213 1,236 1,803 1,270 
Jetfuel i3: elie e ei os as do- 185 8⁵ 93 eh ae 
Kerosine. . ---------------—- do... 1371 372 385 391 390 
Distillate fuel oll do- 1.469 1.601 1,665 1,435 1,500 
oitua] fuel oll do... 1,763 1,678 1,412 1,713 1,600 
er: 
Liquefied petroleum gas do- i 316 294 315 300 
1 
ASt do- 134 163 136 150 
Refinery fuel and losses do ... 231 84 106 *110 100 
// oð rw me beds do— 15,167 5,483 5,354 5,403 5,310 
Sall Loch 8 ,000 25,000 21,000 27,000 27,000 
Silver, finnrtte troy ounces. _ 166,289 112,245 185,060 151,582 146,202 
GUATEMALA 
Antimony, mine output, metal content |... 1,120 1916 230 660 2556 
C07 MER ERE ee ay AE ET = =e 1,330 3,600 24,610 
5 33 V0 8 445, 369 490,848 515,079 573,643 2568,875 
ays: 
Bentonite JJ d 210 T 2,593 €2,700 2,600 
Othér seri aaa 8 96,315 104,830 124,991 131,036 2169,861 


See footnotes at end of table. 
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Table 1.—Central American countries: Production of mineral commodities! — Continued 


(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979” 1980 
GUATEMALA —Continued 
Copper, Cu content of concentrates... 13,500 12,500 2,060 1,768 2842 
Fleet ³ĩðV»K ee 20, 000 13,071 15,377 10,601 321,530 
Gypsum, crude: 
For cement manufacture 13,696 13,324 15,213 18,323 219,310 
P ³·Ü¹o•ũÜ¹ h NA 18,835 22,559 7,086 218,939 
Iron ore, gross weight - ----------------—- 2,578 3,166 4,755 2,895 : 
ad: 
Mine output, metal content 1200 1100 100 “100 100 
Metal, including secondary |... 110 127 119 90 292 
/G a Ku e uite 45,514 45,581 44,292 40,515 235,580 
Nickel, mine output, metal content? ||... TM 298 1,079 6,199 26,144 
Petroleum: 
Crude thousand 42-gallon barrels. . r51 110 215 584 1,095 
Refinery products 
Gasoline 80 42-gallon barrels — 927 1,111 1,225 1,190 1,250 
Jet fuel! do 229 265 $21 320 330 
Keros ne do____ 218 233 243 264 250 
Distillate fuel olli do____ 1,698 1,474 1,886 1,865 1,900 
Residual fuel oi] . . . .......- do— 1.875 2,009 2,160 2,198 2,250 
Other: Liquefied petroleum gas and 
unspecified _____________ ucc! 68 43 51 58 50 
Refinery fuel and losses do- 172 63 72 “80 75 
Total !lſl hn ee do— 5,187 5,198 5,958 5, 975 6,105 
Pumice and related materials: 
Pumice 4 ie ß NA NA 19,387 18,000 8,000 
Volcanic asses „ 24, 000 26,000 35,000 36,581 212,721 
Sali ues ou et en 10,924 10,610 10,797 14,493 29,526 
Silver, mine output, metal content? troy ounces. . NA NA *10,000 910,000 10,000 
Stone, sand and gravel: 
Crushed and broken: 
Limestone thousand tons 945 941 825 815 2920 
Unspecified (ballast, etc.) do____ NA 903 *900 *900 900 
Marble cubic meters 1,337 1,492 1,171 441 21,353 
En o or cu wm. c DL 2,155 2,600 2,500 €2,400 2,500 
Sand and gravel: 
Silica sand- -—--——-----------—--—- NA 40,074 43,370 40,320 70,000 
Ren 8 cubic meters 868, 369 844, 223 788, 605 788,494 640,000 
Tungsten, mine output, W content of concentrate 2 i" EUN Era 250 
Zinc, mine output, metal content! 457 1,024 1,000 €1,000 1,000 
HONDURAS 
Antimony, mine output, metal content r55 r70 78 46 223 
Cadmium, mine output, metal content 231 263 260 204 2229 
Cement ———--------------------——- T254,000 T250,000 211,000 621,000 636,000 
Copper, Cu content of lead and zinc concentrates . 364 535 600 1,390 2297 
Gold. une o vec ee t troy ounces. _ 2,280 2,481 2,500 1,501 22,027 
GypBüm c ges ht eee *10,000 18,144 €22,600 €22,600 22,600 
Iron and steel semimanufactures NA 26,308 25,000 *24,000 24,500 
Lead, mine output, metal content 21,100 20,600 21,800 16,400 215,171 
Petroleum refinery products 
Gasoline tho 1 42-gallon barrels_ _ 701 713 690 730 2685 
Jet fuel |... - -§_- ss do- 77 76 74 99 2138 
Keros ine do... 210 299 289 358 2329 
Distillate fuel oil |... do... 1,368 1,251 1,211 1,356 21,437 
Residual fuel oĩi⁊ . do- 891 61 596 685 2841 
Other: Liquefied petroleum gas and 
unspecified. . do- 72 60 58 39 232 
Refinery fuel and losses do- 71 273 264 218 2186 
Total. «c hat do... 3,450 3,288 3,182 3,485 23,648 
T EEEE wmv EA 32,000 32,600 32,600 32,600 32,600 
Shige ieee thousand troy ounces. _ 3,184 2,819 2,788 2,434 21,766 
tone: 
Lime stone „ NA 496,457 e500, 000 500, 000 500, 000 
ö ³ðK ens NA 42,184 43,000 €43,000 43,000 
Zinc ore and concentrate, metal content 24,850 26,542 24,300 22,000 21,559 
NICARAGUAS5 
Cement oou ⁰˙¹¹e ⁰ eo eek T226,000 1226,322 199,000 86,158 2153,926 
Copper, mine output, metal content 1631 1300 €100 a te 
Gold, mine output, metal content... troy ounces. _ 15,841 65,764 13,947 61,086 260,000 
Gypsum and anhydrite, crude? 30,000 36,000 ,000 : 40,000 
Lead ore and concentrate, metal content: 1,273 956 400 ev TE 
Lime xc) - v 126,300 736,000 37,000 36,000 40,000 


See footnotes at end of table. 
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Table 1.—Central American countries: Production of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity 1976 1977 1978 1979” 1980° 
NICARAGUA’ —Continued 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels- 1,010 1,207 1,421 1,030 21,108 
Jet fuũ “l do- 185 225 214 115 2147 
Keros ine do... 145 117 124 108 2106 
Distillate fuel oil NNUS 1,231 1,388 1,328 947 31,255 
ore fuel oil 0. —— 1,650 1,762 1,695 777 2966 
her: 
Liquefied petroleum gas do- 188 185 186 143 2163 
Asphalt. occian IEE do... 150 112 *110 49 2101 
Unspecified ______________ do____ 67 58 e59 38 245 
Refinery fuel and losses do- 211 122 122 162 2196 
/ do— 4,837 5,176 5,259 3,364 24, 087 
Salt, marine menen 714, 200 16,000 18,000 18,000 20,000 
J reeset ea cubic meters NA 76, O38 80, 000 €80,000 NA 
Silver, mine output |... troy ounces. _ 208,217 153,492 482,000 390,406 2164,000 
Zinc ore and concentrate, metal content 14, 10,142 3,600 a e 
PANAMA 
Coment —— o oL a ts 282,673 270,672 300,000 466,144 500,000 
anys ano clay products: 
J); ĩð K E 272,012 611 183,019 206, 892 2183, 182 
Produeis cubic meters 745,131 134,159 27,160 31,497 240,603 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . €2,343 €2,500 2,372 2,555 21,974 
Jet fuel o o Ls do- ei, 936 ei, 850 1,146 T 21,000 
Kerosine do— €143 €250 83 | 249 
Distillate fuel oil do... €4,626 €4,500 4,563 4,145 23,000 
nos fuel oil . ee do... *9,639 *10,100 7,426 7,800 27,009 - 
er: 
Liquefied petroleum gas do—-— €346 812 256 
Asphalt. — nouus do... *101 *50 91 | 130 | 5 
Unspecified ______________ do... *401 *1,350 221 
Refinery fuel and losses do... *838 *800 123 730 7356 
f anms do— €20,379 e21, 400 16,937 17,155 2 813,642 
Salt, marine 12,514 21,021 15,283 18,805 219,000 
Stone, sand and gravel: 
Limestone ______________________ 211,381 307,371 416,363 418,322 2536,250 
Other thousand cubic meters 398 371 945 722 2724 
Estimated. Preliminary. Revised. NA Not available. 
1Table includes data available through Oct. 5, 1981. 
Reported figure. 
Ni content of sinter. 
*Exports. 


5In addition to the commodities listed, Nicaragua produces a small but undetermined quantity of cadmium contained 


in zinc concentrates for export. 


®Excludes approximately 8,000 cubic meters per year, apparently dimension stone. 

Refinery fuel is apparently included as a part of the products listed above; subtraction of the reported detail from the 
ed Sie total gives a result of -7, indicating a net gain as a result of refining operations, but this cannot allow for 
refi 


nery fuel. 3 
5Detail adds to 7 more than this reported total; see footnote 7. 


Table 2.—Belize: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1978 
Commodit 1978 : 
aiii United Other (principal) 
METALS 
Iron and steel metal: 
8 JJ ĩðVâv u RP ye 78 _. Mexico 54. 
Steel, primary forme 120 — All to Guatemala 
NONMETALS . 
Cement codon lae EL Lue 6 8 Do. 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products: 
Gasoline __ thousand 42-gallon barrels_ _ 2,899 8 Bunkers 2,712; Guatemala 187. 
Keros ne do- 73,571 Load Bunkers 73,517; Guatemala 54. 
Distillate fuel oi] ._..________ do... ,96 ME Bunkers 3,820; Guatemala 134. 
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Table 3.—Belize: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1978 
Commodit 1978 : 
á 9 Other (principal) 
METALS 
Aluminum metal including alloys, all forms 115 83 Netherlands 24. 
Copper metal ne aang alloys, all forms 13 7 United Kingdom 3. 
Iron and steel metal 
NM Sa 8 14 3 United Kingdom 11. 
Semimanufactures: 
„angles, shapes, sections 2,325 114 United Kingdom 1,347; Belgium- 
Luxembourg 347; Guatemala 313. 
Universals, plates, sheets 6,265 96 United Kingdom 5 5,985; Belgium- 
Luxembourg 158. 
CP and striz·ũèaxʒꝝeᷣꝑpxd - 9 7 United Kingdom 2. 
222 Ns chs ea 277 7 West Germany 161: Czechoslovakia 83. 
Tubes, pipes, fitting 2,495 239 Canada 2,031; United Kingdom 186. 
Castings and fo rough ------ 5 2 El Salvador 1; United Kingdom 1. 
Lead metal including alloys, all form 20 __ All from United Kingdom 
Zinc metal including alloys, all ſorms __ _— 1 1 
NONMETALS 
Abrasives, n.es.: Grinding and polishing 
wheels and stones 2 1 NA. 
Cement —.—— 7˙·˙ ei 13,281 30 M 6,635; Colombia 4,099; Panama 
MIS clave clay products: 2 
JJ] Ü A RUIN T 105 94 Belgium- Luxembourg 10. 
Producta nudie nonclay refractory 
E EN EEE 8 126 44 United anal 68; Mexico 9. 
pid and other infusorial earth _—_ _- 14 _.  Mexicol3 
Fertilizer materials: 
e entm ee M E a 1,890 1,883 NA. 
G niu ie 3 5 NA. 
um 2n 4%%%łẽ ⁵r . eau 
ie md CVVT 809 3 Mexico 803. 
Salt and brines __________________- 589 36 Mexico 465; United Kingdom 54; Canada 
Sodium and potassium compounds, n.e.s.: 
Caustic sda 271 177 United Kingdom 93. 
Soda Mh. ees els 11 6 Mexico 5. 
Stone, sand and gravel |... 28 15 NA. 
Sulfuric acid, oleum . - - - - --- --- - - —-— 31 1 Netherlands 18; United Kingdom 10. 
Other: Building materials of asphalt, asbestos l 
and fiber cements, and unfired nonmetals _ 39 24 . United Kingdom 9; Honduras 3. 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal, all grades 1,934 1,930 United Kingdom 4. 
H ydrogen, helium, rare gases 1 1 
Petroleum refinery products 
5 thousand 42-gallon barrels. _ 171,369 _. Mainly from Netherlands Antilles. 
Keros ine do— 134,811 _. All from Netherlands Antilles. 
Distillate fuel oil 8 185,717 ae ne Antilles 182,594; Mexico 
Residual fuel oil ___________ do... 23,223 All from Netherlands Antilles. 
LubricantT do— 11.886 7,301 Netherlands Antilles 4,067. 
oues petroleum gas ______ do— 24,847 Tm Mainly from Mexico. 
JJ it eee ee RIDES do- ; 1. W 2,204; El Salvador 1,323; Jamaica 
Mineral tar and other coal-, petroleum-, or 
rived crude chemicals. 4 NA United Kingdom 3. 
NA Not available. 
COSTA RICA 


The rate of economic growth in 1980 was 
the lowest for the Costa Rican economy in 
more than a decade and continued a steady 
downward growth trend since 1977. The 
GDP grew in real terms by about 1.6% to an 


estimated $4.85 billion* at current prices. 
Disequilibrium in the economy was re- 
flected in the balance of payments, which 
registered a deficit in the current account of 
$653 million during 1980. The rate of infla- 
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tion increased to 23%. 

Costa Rica’s trade balance continued to 
deteriorate; coffee prices during 1980 
decreased as oil prices increased. Exports 
were $1.0 billion or about 8% higher than in 
1979, while imports continued at a high 
level, reaching $1.5 billion by yearend, an 
increase of 9% over that of 1979. About 15% 
of Costa Rica’s import bill was accounted for 
by petroleum imports. 

On October 8, 1980, the Costa Rican 
financial authorities decided to allow the 
colón to float. Previously the exchange rate 
had stood at 8.57 colónes to the U.S. dollar, 
but following the decision to float, the colón 
rose to 13.25 to the dollar. 

Costa Rica's new mineral code approved 
by the Economic Affairs Committee was 
reportedly not passed by the legislature. As 
a result, exploration for copper in the Tala- 
manca district by Aluminios Suizos y Min- 
ería de Costa Rica (Samcosa), a subsidiary of 
Alusuisse Charter Consolidated, and Mit- 
subishi was apparently delayed. 

Costarricense de Desarrollo (Codesa), the 
Costa Rican development agency, signed an 
agreement with Romania at the end of 1980 
to develop the bauxite deposits in the south 
of the country. The low-grade bauxite, 
located at San Isidro on the river El Gener- 
al, was previously of interest to Aluminum 
Co. of America (Alcoa) in 1976 and Reynolds 
Aluminum Co. in 1979. The Romanians may 
also supply a plant for the production of 
aluminum. This would depend upon the 
supply of 600 megawatts of electricity from 
the '760-megawatt Boruca hydroelectric 
power project in Puntarenas Province. 

The Canadian Barranca Corp. Ltd. con- 
firmed that production at the Santa Clara 
open pit gold mine in Costa Rica, of which 
the company owns 40%, has begun at the 
rate of 1,500 tons of ore per day. The 
company's partner, United Hearne Re- 
sources Ltd., expects an increase to 3,000 
tons per day within approximately 6 weeks. 
The current ore reserve is 4,100,000 tons 
with an average grade of 1.6 grams of gold 
per ton in the Mondongo zone alone. A 
further large potential exists to the north 
and west. After completing about 75% of 
the drilling program on its Río Tigre gold 
prospect on the Osa Península, Barranca 
Corp. reported disappointing results. No 
further drilling is planned at present. 

Allis-Chalmers had the major contract 
from Codesa to build a new 1,300-metric- 
ton-per-day dry process cement plant in 
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Guanacaste Province, 75 miles west of San 
José. Financing is by the External Bank of 
Spain and several others. Part of the pro- 
duction is destined for markets in Costa 
Rica and Nicaragua. 

The energy sector has been given priority 
investment status. Exploration efforts have 
increased, and oil deposits with a possible 
yield of 60,000 barrels of oil per day, have 
been discovered in a 36-square-kilometer 
zone known as Watsi-Cocoles. Both the 
Caribbean and Pacific continental plat- 
forms have been of interest to various oil 
companies. Mexico's PEMEX, the state oil 
agency, started oil exploration work in Cos- 
ta Rica's Baja Talamaca as part of Mexico's 
technical cooperation offered by the Mexi- 
can Government in August 1980. 

Mexico and Venezuela agreed to help 
Costa Rica—as well as nine other Central 
American and Caribbean countries—by 
lending it back 30% of the $250 million 
worth of crude oil that Costa Rica will buy 
from them in 1981. These funds will be used 
to help finance energy generation and dis- 
tribution projects under loans of up to 20 
years repayment at 296 per year interest. 

In September 1980, the Government stat- 
ed to the legislative assembly that oil explo- 
ration and production is to be nation- 
alized and that the energy aid program 
undertaken by Mexico and Venezuela 
would enable the country to suspend foreign 
participation in oil exploration. PEMEX 
continued its technical assistance to the 
Government in oil exploration. Seismic 
work was being carried out in Baja Talama- 
ca and on the Atlantic coast near Cahuita. 
The negotiations with Mexico and Venezue- 
la had allowed the Puerto Limón refinery, 
which was acquired from the Allied Chemi- 
cal Corp. by the Government under the 
name of Refinadora Costarricense de 
Petréleo (RECOPE), to expand from 10,000 
barrels per day capacity to 17,000 barrels 
per day. 

The Government was giving high priority 
to the development of its hydroelectric re- 
sources to reduce its dependence on import- 
ed petroleum to generate electricity. In- 
stalled hydroelectric capacity rose to 668 
megawatts in 1979, when the Arenal hydro- 
electric project went onstream compared 
with the 37 megawatts of 1950. Hydropower 
now represents 69% of the total electrical 
output of the country. Providing additional 
cooperation for this effort, the Interameri- 
can Development Bank (IDB) in 1980 ap- 
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proved a loan of $82.5 million to the Insti- 
tute Costarricense de Electridad (ICE), Cos- 
ta Rica’s power agency, to construct the 90- 
megawatt Ventanas-Garita hydroelectric 
powerplant near San Miguel de Turrücares 
in Alajuela Province, using the waters from 
the Virilla and Ciruelas Rivers. In 1977, 
IDB approved a loan of $4.1 million to 
enable Costa Rica to drill test holes in 
geothermal fields located in the slopes of 
the Miravalles volcano in the Province of 
Guanacaste to determine the feasibility of 
using geothermal power to generate elec- 
tricity. Based on results obtained, IDB in 
1980 approved a loan of $8.8 million to ICE 


1237 


to drill four deep holes to assure an ade- 
quate flow of steam for the country’s first 
55-megawatt generator using geothermal 
power. The plant was expected to come 
onstream in 1981. 

By 1985, the electrical generating capaci- 
ty of Costa Rica is projected at 621 mega- 
watts hydropower, 205 megawatts thermal 
power, and 55 megawatts geothermal, for a 
total of 881 megawatts. Costa Rica may 
become an exporter of electricity to neigh- 
boring Panama and Nicaragua after the 
inauguration of the 760-megawatt Boruca 
hydroelectric project on the Rio Grande de 
Térraba in the south of the country. 


Table 4.—Costa Rica: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 
METALS 
Aluminum metal including alloys, 
all form 505 321 
Copper metal including alloys, all 
formi oue NA NA 
Iron and steel: 
Metal: 
Scrat NA NA 
Semimanufactures: 
Bars, rods, angles, 
shapes, sections 2,070 1,207 
Universals, plates, sheets 17,014 12,689 
iii! TN 183 
Tubes, pipes, fittings __ 6,309 5,625 
Lead metal including alloys, all 
fr ĩðͤ Le ae a, NA NA 
Silver metal including alloys, 
unwrought and partly wrought 
value, thousands NA NA 
Zinc metal including alloys, all forms NA NA 
Other: Base metals including alloys, 
all form NA NA 
NONMETALS 
Abrasives, n.e.s.: 
Natural 1,028 NA 
Grinding and polishing wheels 
and stones NA NA 
Cement 22 oe ee 329 243 
Clay and clay products including 
nonclay refractory brick NA NA 
Diatomite and other  infusorial 
Sl!!! ee ss =e 
Fertilizer materials, manufactured: 
Nitrogenounun s NA NA 
Other including mixed 107,995 83,252 
hid ²m' ⁰ E NA NA 
Sodium and potassium compounds, 
n. e. s.: SS ou NA NA 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked NA NA 
Worked |... NA NA 
Calcareous stone NA NA 
Sulfur: 
Elemental, all form NA NA 
Sulfuric acid, oleum .......- NA NA 


See footnotes at end of table. 


Destinations, 1979 


1979 : 
8 Other (principal) 
126 33 Nicaragua 25; El Salvador 20; 
Guatemala 19. 
34 20 El Salvador 9. 
19 xc United Kingdom 15. 
394 e Nicaragua 263; El Salvador 106. 
13,074 _. Nicaragua 4,639; El Salvador 
4,481; Panama 2,810. 
254 € Honduras 105; Guatemala 85. 
3,962 _. Panama 1,544; Nicaragua 1,213. 
39 d Panama 34. 
$371 $371 
21 21 
203 141 United Kingdom 54. 
695 M All to El Salvador. 
89 t All to Nicaragua. 
961 E All to Honduras. 
90 EN Panama 41; Honduras 25. 
1 — All to Nicaragua. 
151 PEN Do. 
61,113 cvs Panama 28,954; Peru 21,095. 
1,895 "s Honduras 1,510; Panama 385. 
10 Ae All to Panama. 
116 -— Guatemala 97; West Germany 19. 
36 SSH All to West Germany. 
1,590 i. Panama 1,584. 
5 el All to El Salvador. 
209 mone Nicaragua 119; Panama 90. 
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Table 4.—Costa Rica: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodity 1977 1978 1979 ; M ets 
ie Other (principal) 


NONMETALS —Continued 


Other: Building materials of asphalt, 
asbestos and fiber cements,and un- 


fired nonmetaasVVUkV 4,199 3,751 863 141 Honduras 368; El Salvador 160; 
Panama 108. 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels. _ NA NA 697 _. All to Panama. 
Distillate fuel oi do— 35,353 37,114 26,923 "S All to bunkers. 
Lubricants________ _ do____ E 2,429 e 
Liquefied petroleum gas. do- 3,608 UR o 
Unspecified |. do... NA NA 798 eres All to Panama. 


Mine tar and other coal. 
petroleum-, or gas-derived crude 
chemicals ______________~_ NA NA 18 TUM All to Honduras. 


NA Not available. 


Table 5.—Costa Rica: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1977 1978 1979 R 
ai Coie Other (principal) 
METALS 
Aluminum metal including alloys, 
all form 4,559 4,120 8,856 1,065 France 1,074; El Salvador 511; 
Co tal including alloys, all E 
per metal inclu oys, 
OUTS oni or E 2,023 2,185 2,044 531 Peru 1,498; Chile 225. 
Iron ane steel metal: 
22 EE nh IE NA NA 192 44 Panama 117; Japan 25. 
Pig i iron, ferroalloys, similar ma- 
„CCC NA 463 951 75 Canada 466; West Germany 275. 
Steel, primary form 43,152 36,368 25,515 19,386 ene 4,903; Canada 635; Ja- 
pan 487. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 18,165 27,148 17,757 1,199 depen ure Brazil 2,373; El Sal- 
vador 
Universals, plates, sheets _ _ 84,084 81,215 89,897 1,218 Ja 19, 100; "West Germany 
676: France 1 ,636. 
Hoop and strip 553 621 582 186 Ja 101; Belgium-Luxembourg 
1; West Germany 78. 
Rails and accessories 2,532 NA 5,783 23 Canada 5,145; Japan 511. 
Wiss 3,878 5,284 5,854 147 Japan e, 2, 284; Brazil 984; Honduras 
Tubes, pipes, fittings |... 5,877 8,641 4,016 1,898 Japan 969; Spain 244; Panama 
Castings and forgings, rough - 66 103 10 Colombia 41; Japan 32; United 
Kingdom 10. 
Lead metal including alloys, all 
forms. an car ned 392 344 271 6 Peru 123; Belgium-Luxembourg 
94; Mexico 41. 
Silver and platinum-group metals in- 
cluding allo oys, unwrought and 
partly wrought 
value, thousands_ _ $131 $190 $409 $363 France $36. 
Tin metal including alloys, all forms A 19 16 5 s ess ia 5; Mexico 3; 
eru 2. 
Zinc metal including alloys, all forms 4,608 4,096 4,967 10 a 3,052; Canada 1,117; Peru 
Other: l 
Ores and concentrates 739 1,146 1,129 3 Mexico 1,126. 
Base metals including alloys, all 
forms — ——— 8 40 36 28 24 Belgium-Luxembourg 2. 
NONMETALS 
Abrasives, n.e.s -_----------- 75 91 108 31 West Germany 23; Brazil 21. 


See foot notes at end of table. 
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Table 5.—Costa Rica: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 
NONMETALS —Continued 
Asbestos, rule 1,389 1,243 
Boron materials: Oxide and acid - NA NA 
Cement... ee ose 4,213 18,735 
Clay products including nonclay re- 
fractory brick 4,255 6,237 
Fertilizer materials: 
Gude NA NA 
Manufactured: 
Nitrogenouns 92,815 45,871 
Phosph ati 64,081 31,455 
Potassic__~_________ _ 58,795 44,702 
Other including mixed 11,786 28,702 
Lime rao et NA NA 
Salt and brines 4,005 4,967 
Sodium compounds, n.e.s.: 
Caustic sda NA NA 
Soda ass NA NA 
Stone, sand and grave l 16,078 25,729 
Sulfur: Sulfuric acid, oleum _ _ _ _ — 630 NA 
Other: i 
Crude RERO ine rus 4,480 6,462 
Building materials of asphalt, as- 
bestos and fiber cements, and 
unfired nonmetals . |... 564 826 


MINERAL FUELS AND RELATED 
MATERIALS | 


Sources, 1979 
1979 f 
ae Other (principal) 
1,167 46 Canada 579; Australia 284; West 
Germany 258. 
66 40 Mexico 25. 
5,999 5 Belgium-Luxembourg 2,311; Ja- 


pan 1,837; West Germany 1,561. 


11,129 6,086 Nicaragua 1,445; Spain 746; 
Colombia 673. 


211 146 West Germany 50. 


26,518 4,267 West Germany 13,990; Hungary 
3,772; Romania 3,480. 

22,941 20, 352 Mexico 2, 589. 

52,863 27,728 Mexico 8,903; West Germany 
8,824; Canada 5,403. 


5,639 323 West Germany 5,197. 
705 17 Nicaragua 673. 
7,756 633 Wie 4, 899; El Salvador 
5,017 714 Nicaragua 3,807; 9 11 8 176; 
United Kingdom 108 
7,307 6,531 West Germany 312; United King- 


dom 305. 
37,642 20, 274 N 14,087; Honduras 


2,270. 
308 22 El Salvador 204; Panama 70. 
7,654 3,168 Srey 2,839; United King- 


dom 


378 322 Mexico 20; Guatemala 12. 


Coal, coke, peat |... 544 474 604 314 West oS AS West Colombia 40. 
Hydrogen, helium, rare gases NA NA 10,904 328 Mene 450 545; West Germany 478; 
a 
Petroleum and refinery produca: 
Crude and partly re 
thousand Ad gallon 1 barrels. _ 2,406 3,005 2,631 — Venezuela 1,348; Netherlands 
Antilles 1,171. 
Refinery products: 
Gasoline do- 794 749 617 4 Netherlands Antilles 611. 
Keros ine do. ... 52 42 36 10 N ence Antilles 21; Vene- 
zuela 5. 
Distillate fuel oil . do- 2,182 2,519 2,453 2 Netherlands Antilles 1,928; 
Venezuela 4 
Residual fuel oil .. do- 59 18 oo 
Lubricants do.... 144 137 150 72 Netherlands Antilles 28; El Sal- 
vador 17 
Mineral jelly and wax 
do 23 22 25 6 West Germany 16. 
Liquefied petroleum gas 
do- 81 93 157 () Mainly from Venezuela. ' 
Other do- 164 247 190 9 W Antilles 109; Vene- 
zueia . 
Mineral tar and other coal. 
petroleum-, or gas- derived crude 
chemicals ______________ _ 2,534 3,424 4,678 2,555 H 1,250; Netherlands An- 
tilles 835. 
NA Not available. 
Less than 1/2 unit. 
EL SALVADOR 


El Salvador’s real growth in its GDP 
averaged 5.1% between 1975 and 1977, was 
4% in 1978, but fell by 1.5% in 1979 and by 
6% in 1980, reflecting in particular a sharp 
fall in private investment associated with 


less in business confidence. In current 
prices, the 1980 GDP reached an estimated 
$3.8 billion.“ The inflation rate averaged 
30% during 1980. 

Civil strife was severely damaging El 
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Salvador’s economy. The balance of pay- 
ments deficit of $94 million was increasing 
and capital flight estimated by the Govern- 
ment at $1.5 billion over the past 2 years 
continued. In addition, inflation was 
accelerating and the level of unemployment 
remained high. 

The economy of El Salvador is still pri- 
marily agricultural, with coffee represent- 
ing more than 50% of total exports. The 
socioeconomic reforms announced by the 
Government in 1980 are expected to have a 
positive long-term impact. The land reform 
announced in March 1980 is being imple- 
mented in three stages. The Government 
has also initiated banking reforms by which 
it assumed 51% of the ownership of all local 
banks and savings institutions. 

El Salvador’s new petroleum law was 
expected to go into effect in early 1981. 
According to the new statute, all explora- 
tion costs will be borne by private petrole- 
um companies in return for relatively gen- 
erous exploitation terms if petroleum is 
discovered. Individual contracts will estab- 
lish exploration periods of up to 5 years 
with possible renewals up to 20 years. Dur- 
ing the agreed exploitation periods, the 
private producer will receive a percentage 
of petroleum output. Taxes will be based on 
production levels. CEL, the Government 
energy utility agency, reserves the right to 
purchase this petroleum, if necessary, to 
supply the domestic market at internation- 
al prices. The proposed new law stipulates a 
similar procedure for natural gas producers. 

The mining industry of El Salvador con- 
tributed about 0.1% of the country’s GDP in 
1980. The mineral resources of the country 
include gold, silver, copper, iron ore, sulfur, 
mercury, lead, zinc, salt, and lime, but the 
reserves are small and not all are exploited. 
The most important mining operation in El 
Salvador concerns the gold mines of San 
Cristobal S.A., a wholly owned subsidiary of 
Canadian Javelin Ltd.—namely El Divi- 
sadero and Los Encuentros Mines. Javelin 
still retains an option on the Monte Mayor 
silver-gold mine, including the Banadero 
and Tempisque veins where exploration has 
yielded some promising results. 

El Dorado gold-silver mine, in the Ca- 
banas Department, continued to be active in 
1980, although the Bruneau Mining Corp. 
will not make further investments until the 
end of the current political unrest. The 1.12- 
square-kilometer mining concession has re- 
serves estimated at 200,000 tons of ore, 
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grading 6.2 grams per ton of gold and 23.7 
grams per ton of silver. It is surrounded by 
an additional 37-square-kilometer explor- 
atory concession where 3,000 meters of ex- 
ploratory drilling is scheduled in the near 
future to determine more accurate reserves 
figures. The reactivation of a 300-ton-per- 
day processing plant was postponed until at 
least 1984. 

El Salvador's production of gold and sil- 
ver in 1980 declined 8% and 3.5%, respec- 
tively, compared with 1979 production. 

Reports from Alcoa and from Siderürgica 
Salvadorena S.A. and Acero S.A., indicate 
that the production of aluminum metal 
semimanufactures and steel semimanu- 
factures declined also in 1980, 31% and 
12%, respectively, compared with 1979 out- 
put. 

Considerable progress was achieved dur- 
ing the first half of 1980 toward revitalizing 
the local fertilizer industry. Seres S.A. was 
in the process of establishing a joint venture 
operation based on the old Fertica ammo- 
nium sulfate and NPK facilities at Acajutla 
with Pullman Kellogg for the supply of 
technical and economic assistance. The 
project, known as Fertisal, involves the 
revamping of the Acajutla plant for the 
production of complex fertilizers based on 
phosphoric acid, as well as ammonium sul- 
fate. Seres intends to maintain the capacity 
of 240,000 tons per year to cover domestic 
demand but will eventually increase pro- 
duction for export to other Central Ameri- 
can markets. Fertisal is to be organized as a 
cooperative enterprise, with equity shares 
to be offered to workers within the company 
as well as merchants, farmers, and other 
private investors. 

Allis-Chalmers was granted the contract 
by Cemento de El Salvador S.A. for expand- 
ing the production capacity of the El Ronco 
plant located near Metapán from 900 
tons per day to 1,000 tons per day. Allis- 
Chalmers assisted Cemento de El Salvador 
in arranging financing for the expansion 
from the Export-Import Bank of the United 
States, Private Export Funding Corp. (PEF- 
CO), and three major U.S. commercial 
banks. 

El Salvador still relies entirely on import- 
ed oil, the cost of which increased to 19% of 
export earnings in 1979, compared with the 
16% share in 1978. The Comisión Nacional 
de Energía (CNE) reported that 14,000 bar- 
rels per day of oil are currently being 
consumed and that petroleum represents 
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29% of El Salvador’s energy consumption. 
Under the San José agreement signed be- 
tween Mexico and Venezuela, El Salvador 
will receive half its oil supply from each 
country, up to a maximum of 16,000 barrels 
per day. 

A bilateral agreement signed on January 
15, 1980, with Venezuela provides for 30% 
of the oil bill to be paid in local currency 
(colónes) under a general development loan 
at 4% interest for 5 years. If the Govern: 
ment of El Salvador invests these funds in 
energy development, the loan will automat- 
ically receive better terms: 20 years at 296 
interest. The final agreement on the terms 
of a concessionary loan from Mexico was 
not reached but was expected to be similar 
to the Venezuelan terms. 

Based on results from 110,000 barrels 
already processed at Refinería Petrolera 
Acajutla S.A. (RASA), Government officials 
believe that major technical modifications 
will not be necessary to process Mexican 
crude oil. RASA, the only refinery in the 
country, is owned jointly by Exxon and 
Shell with a minority share in the hands of 
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local stockholders. CNE is formulating two 
plans: The first covers how to use petroleum 
more efficiently in the coming years, and 
the second concerns alternate energy 
sources to be developed over the next 20 
years. Currently, geothermal power pro- 
vides for 15% of total demand, and hydro- 
electric power accounts for 45%. Govern- 
ment officials estimate that about 19% of 
hydroelectric potential is now being exploit- 
ed and that with the completion of the San 
Lorenzo Dam in 1984, 35% of the potential 
will be initiated. Collaboration with Hondu- 
ras would enable the country to tap the 
potential of the Río Lempa located along 
their common border. The possibility of 
constructing small, independent hydroelec- 
tric plants on minor rivers was being con- 
sidered. 

Preliminary studies undertaken by the 
United Nations indicate possible offshore 
oil deposits, the exploration of which is to be 
encouraged by the Government. Alternate 
sources of energy were being studied involv- 
ing the sun, windmills, alcohol, and vegeta- 
tion converted into butane gas. 


Table 6.—El Salvador: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 
METALS 
Aluminum metal including alloys, 
Alert 2,749 2,822 
opper. metal including alloys, all 
ce ER ek ESE 100 NA 
Iron and steel metal, all forms 6,621 13,228 
Lead metal including alloys, all 
C/ ĩ ˙²˙ AA NA NA 
Silver metal including alloys, 
unwrought and partly wrought 
troy ounces. (1) (3) 
Tin metal including alloys, all forms NA NA 
Other: Ash and residue containing 
nonferrous metals NA NA 
NONMETALS 
c— — ———— NA 60,232 
Gay sand 8 products: 
de clas NA NA 
Products including nonclay re- 
fractory brick NA NA 
Fertilizer materials: 
... ee NA NA 
Manufactured 47,318 49,919 
Lung o mt a NA N 
Salt and brines |... 23,238 20,817 


See footnotes at end of table. 


Destinations, 1979 


1979 : 
1 0 80 Other (principal) 
2, 947 27 Guatemala 2, 105; Costa Rica 489; 
Nicaragua 169. 
23 ee Guatemala 17; Mexico 6. 
32,286 20 Ecuador 17,083; Guatemala 
11,249; Costa Rica 2,456. 
22 D All to Guatemala. 
151,816 32 Mainly to Switzerland. 
4 EET Costa Rica 2; Guatemala 2. 
482 84 West Germany 250; Haiti 123. 
119,569 os Mainly to Guatemala. 
415 EUN Costa Rica 270; Panama Canal 
Zone 96; Guatemala 87. 
415 ae Guatemala 387; Honduras 28. 
91 cm All to Guatemala. 
57,211 a Do. 
57 nae Do. 
21,703 Erro ES 18,868; Costa Rica 
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Table 6.—El Salvador: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodity 1977 1978 1979 United 


States Other (principal) 
NONMETALS —Continued 

Stone, sand and gravel: 

Dimension stone NA NA 308 (3) Mainly to Guatemala. 

Sand, gravel, crushed rock NA NA 7 - All to Guatemala. 
Sulfuric acid, oleum . 1,738 1,806 1,083 Guatemala 591; Costa Rica 223; 

| Nicaragua 21 2. 

Other: 

üs ee 1,610 1,031 283 TUM All to Guatemala. 


Building materials of asphalt, as- 
bestos and fiber cements, and 


unfired nonmetals 11,927 12,041 7,319 -- Mainly to Guatemala. 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal, all grades NA NA 11 = All to Guatemala. 
Petroleum refinery products: 
Gasoline _ _ _42-gallon barrels. _ 16,567 NA 935 "M Do. 
Distillate fuel oil do... 42,522 48,833 212,610 e Do. 
Lubricants. . do. .. 86,450 82 040 76, 909 Ss Costa Rica 35,700; Guatemala 
27,349; Nicaragua 13,706. 
Liquefied petroleum gas. do.. _ _ - 19,349 NA 2,529 —— All to Guatemala. 
Unspecified _.______ do. :... 51,338 67,802 65,765 x. Mainly to Guatemala. 
NA Not available. 
lValue given only at $498,000. 
2Value given only at $825,000. 
Less than 1/2 unit. 


Table 7.—El Salvador: Imports of mineral commodity 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1977 1978 1979 ; 
ý ee Other (principal) 
METALS 
Aluminum metal including alloys: 
Unwrought |... ........- 1,985 2,981 390 203 Canada 182. 
Semimanufactures. 4,034 4,055 3,617 1,171 France 815; West Germany 560; 
Guatemala 268. 
Copper: 
Cl 19 NA 13 (1) West Germany 9; United King- 
dom 3; mala 1. 
Metal including alloys, all forms_ 2,388 2,346 2,674 63 Peru 2, 376; Japan 81; Mexico 47. 
Iron and steel metal: 
JJC ² 47 12,122 28,091 23,891 Nicaragua 4,146. 
Pig iron, ferroalloys, similar 
materials. 4,168 5,208 6,239 107 Mao a Brazil 780; Guate- 
Steel, primary forms 17,432 5,309 4,691 96 prani E 034; West Germany 
Semimanufactures 86,945 93,508 69,267 10,783 Jagan p 306; a 9,216; 
est Germany 7,128 
1 metal including alloys, all 
CCC 176 198 509 7 Mexico 414; Peru 80. 
N ickel metal including alloys, all 
NOW TING «§öð[»ẽ ⅛ ͤ e iat 1 NA 2 (1) Guatemala 1; Mexico 1. 
Platinum-group metals including al- 
loys, unwrought and partly 
wrought _______ troy ounces. _ 96 NA 1,415 aie oe 1,350; West Germany 


See footnotes at end of table. 
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Table 7.—El Salvador: Imports of mineral commodity —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Silver metal including alloys, 
unwrought and partly wrought 
troy ounces_ _ 


Tin metal including alloys, all forms 


Zinc metal including alloys, all forms 
Other: 
Ores and concentrates 
Ash and residue containing non- 
ferrous metals __________ 


forms. -—---------—-—- 
NONMETALS 


Abrasives, n.e.s LLL 
Asbestos, crude _____________ 
t 


Products raig nonclay re- 
fractory brick 


Diamond, industrial 
thousand carats_ _ 


Diatomite and other  infusorial 
earth ev seen eaa 
Feldspar and fluorspar —------—- 
ice arid materials: 
M eae 
Nitrogenoun 


Phosph ati 


Potas sic 
Other including mixed 


Graphite, natural 


Gypsum and plaster ss 
MINS -2e U 
Mica, all form 
ents, mineral, crule _ -— 

t and brines ____________~_ 
Sodium and potassium compounds, 


Stone, sand and gravel: 
Rond o stone 


Sulfur: 
Elemental, oher than colloidal _ 
Sulfuric acid, oleum —______ — 


Other: 
Crude 2 oo ees Je one 
Building materials of asphalt, as- 
bestos and fiber cements, and 
unfired nonmetals 


See footnotes at end of table. 


1977 


25,110 


17,119 


4,841 
4,127 


835 
1,500 
1 


10,774 
299,305 
32,085 


13,720 
37,005 


1978 


NA 

37 
546 
NA 
NA 
NA 


3,132 
3.243 
16,218 
NA 
4,868 
NA 
NA 
NA 
15,161 
213,649 
51,854 


3,653 
49,497 


40,577 
5,087 
NA 


4,381 


. 3,965 


1979 


359 
4T 


8,055 
118,155 
24,929 


13,991 
72,311 


5,012 


United 
States 


2,829 


113 


215 


Sources, 1979 
Other (principal) 


West Germany 1,286; Nether- 
lands 193. 
Soeg Kingdom 14; Netherlands 


Mexico 142; Peru 101. 
West Germany 1. 

All from Guatemala. 
West Germany 2. 


Costa Rica 704; Guatemala 677. 

Canada 2,361; Australia 776. 

Belgium-Luxembourg 716; Japan 
West Germany 234. 


Guatemala 3,394. 


Guatemala 814; Brazil 497; Mexi- 
co 433. 


Italy 365; Mexico 30; West Ger- 
many 10. 


Mexico 297. 
Guatemala 45. 


Italy 23,231; Netherlands 18,010; 
Belgium-Luxembou 15, 437. 
United Kingdom 110; West Ger- 


many 51. 
Switzerland 10,859; Canada 2,501. 
Bel ium-Luxembourg 23,459; 
baie E Germany 4,549; Nether- 


3,528. 
West Don 112; Guatemala 


Mainly from Guatemala. 
Do. 


Do. 
Canada 20; West Germany 8. 


Nicaragua 4,960; Guatemala 397. 
West Germany 335; Denmark 
323; Guatemala 278. 


Mainly from Guatemala. 
Guatemala 1,135; Mexico 50. 
Mexico 262; Guatemala 189. 


All from Mexico. 
Nicaragua 431; Guatemala 64. 


West Germany 4 47; Italy 35; 
Guatemala 


Mexico 347. 


Guatemala 2,781; Nicaragua 
1,772. 
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Table 7.—El Salvador: Imports of mineral commodity —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1977 1978 1979 ; 
uod 5 Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1 NA c. 
Coal and coke including briquets _ _ 121 525 530 269 Colombia 150; West Germany 86. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. _ 6,022 4,940 4,507 ie All from Venezuela. 
Refinery products: 
Gasoline 42-gallon barrels. _ 80,563 38,888 31,389 3,414 reiner 21,734; Netherlands 
es 6,223. 
Keros ine do- 14.289 12,361 12,726 1,358 Ni 5,931: Netherlands 
Antilles 2,678; Venezuela 1,520. 
Lubricants ______ do____ 47,915 49,350 53,906 29,452 Netherlands Antilles 11,754; 
Nicaragua 7,390. 
Mineral jelly and wax 
do... 23,471 15,968 14,324 5,972 China 2,389; France 2,023; West 
Germany 1,475. 
Liquefied petroleum gas 
do... 3,113 9,118 11,601 24 Guatemala 10,324; Venezuela 
Unspecified___ ___ — 1,002 2,303 1151 672 Guatemala 286; Mexico 186. 
Mineral tar and other coal. 
petroleum-, or gas-derived crude 
chemicals 37 NA 25 5 United Kingdom 15; West Ger- 
many 2; Netherlands 2. 
NA Not available. 
1Less than 1/2 unit. 
GUATEMALA 


Guatemala’s economic growth rates have 
run above the Latin American average of 
5% to an average of 7% per year during the 
recent past. l 

In 1980, the rate of growth of the GDP 
continued its downward trend to 3.5% com- 
pared with 8.3% in 1977, when coffee prices 
reached an alltime high. At current prices, 
1980 GDP reached $7.8 billion.’ The slow- 
down in growth is attributed to several 
factors. The continuation of the Central 
Bank’s low interest rate policy induced a 
substantial outflow of capital in search of 
higher returns abroad. Another factor was 
the drop in construction as well as a lack of 
bank financing and business uncertainty 
because of unsettled conditions in neighbor- 
ing countries and local political problems. A 
third factor was the disruption of trade in 
the Central American Common Market 
(CACM), where much of Guatemala’s manu- 
factured products have been exported in 
recent years. 

The rate of inflation increased from 13% 
in 1979 to 15% in 1980, owing to petroleum 


price increases and the higher costs of 
imports in general. The petroleum import 
cost in 1980 rose 29% to $343 million, 
compared with $242 million in 1979, in- 
creasing the total imports 3% to $1.54 
billion. 

Total Guatemalan exports rose by 22% in 
1980 to $1.51 billion. Guatemala expects to 
receive $43 million from petroleum exports 
in 1980, which will partially offset the 
overall balance of payments impact. 

Perhaps the most significant medium- 
term economic development in recent years 
has been the discovery of oil in Guatemala. 
There is currently one company with a 
petroleum concession and three consortia 
with risk“ contracts to explore and exploit 
petroleum. These consortia are working 
under two different petroleum laws. The 
1955 oil code establishes that once produc- 
tion begins, the oil companies are obligated 
to pay the Government a 12.5% royalty; in 
1975, another law was passed increasing the 
Government's share to 51%. The 1978 law 
increases the Government's share to no less 
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than 55% of the sale price. The disparity 
has stimulated the effort by political forces 
to bring oil companies under one central 
code. The company in the center of this 
dispute is Petromaya S.A., a joint venture 
formed by Basic Resources International 
S.A. (BRISA), Shenandoah Guatemala, Saga 
Petroleum A/S, and recently, Ashland Oil 
Co., which has been exploring for petroleum 
for 10 years. The joint venture is currently 
producing crude oil from its fields in Rubel- 
santo (3,500 barrels per day) and Chinaja 
(1,600 barrels per day.). These levels of 
production are Government-imposed and 
have also been a point of dispute between 
the Government and Petromaya. 

Oil production from the Rubelsanto Field 
in Alta Verapaz has reached about 12,000 
barrels per day—thus supplying a substan- 
tial proportion of domestic consumption, 
estimated to be less than 25,000 barrels per 
day. BRISA was given permission to start 
using the recently completed $65 million 
pipeline from Rubelsanto to the Caribbean 
terminal at Puerto Barrios. 

Guatemala’s first petroleum exports de- 
parted for the United States in April 1980. 
The 120,000 barrels destined for refining in 
the United States were sold at $29.40 per 
barrel. 

The mineral industry of Guatemala is 
still in an incipient stage of development. 
Currently, Guatemala is a modest producer 
of nickel, copper, antimony, zinc, and tung- 
sten, and nonmetals such as calcium car- 
bonate, cement, feldspar, gypsum, lime- 
stone, marble, silica sand, sand and gravel, 
and barite. Among hydrocarbons, crude oil 
and petroleum products are produced. Oil is 
produced in the northern part of the coun- 
try and is becoming an increasingly valu- 
able export commodity. 

Guatemala is the third most important 
producer of nickel in Latin America, mainly 
from the El Estor Mine. In September 1980, 
the mine and the nickel processing plant at 
El Estor at the western end of Lake Izabal 
operated by Exploraciones y Explotaciones 
Mineras Izabal (Exmibal), 80% held by Inco 
Ltd. and 20% by Hanna Mining Co., has 
been closed and will remain shut for the 
whole of 1981 owing to high energy costs. 
The estimated operating loss for 1980 is $13 
million. The cost of fuel oil for the mine has 
risen since the mine started production in 
1978 from $11 to over $40 per barrel. At the 
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same time, weak world demand has forced 
Inco’s nickel prices down by 6%. In 1979, 
the mine produced 6,199 tons of nickel, and 
up to September 1980, output was 6,744 tons 
(57% of capacity) valued at about $65 mil- 
lion. The mine will be maintained on a 
standby basis, enabling a restart at the end 
of 1981 if that is economically warranted. It 
is estimated that to maintain the Exmibal 
operation on a standby basis, it will cost 
about $14 million in 1981. Closure, however, 
would result in cash savings of some $40 
million. 

Copper continued to be produced by 
Transmetales Limitada, a wholly owned 
subsidiary of Basic Resources International 
S.A. (BRISA) of Luxembourg. Production of 
copper declined 52% in 1980 compared with 
1979 output. i 

Minas de Oriente S.A. (Minorsa), as own- 
er with 40% equity in a joint venture with 
Asamera Inc. of Calgary, Canada, (with 60% 
equity) was planning to develop a base 
metal (copper, lead, zinc, and silver) proper- 
ty at Chiquimula in the southeastern part 
of Guatemala, where reserves were estimat- 
ed at 1.8 million tons. 

Baritas de Guatemala S.A. was seeking 
an investment of $1 million to proceed with 
the development of its barite mine, located 
at Cabulco municipality, Baja Verapaz 
Province. The reserves have been estimated 
at 1 million tons of barite. The company 
planned to mine at a rate of 200 tons per 
day in 1981. Production of barite in 1980 
increased 20% to 4,610 tons compared with 
3,680 tons in 1979. Greater production was 
stimulated by the increase in oil exploration 
in the country. 

Minas de Guatemala S.A. has been min- 
ing antimony in small quantities for the 
past 10 years at the Anabella and Los Lirios 
Mines in the locality of Ixtahuacan, in 
Huehuetenango Province, at the rate of 
about 200 metric tons of ore per day. Re- 
serves are still unknown, and no explora- 
tion is taking place at the present time. 

Texaco Oil Co. was searching for oil in the 
northwest corner of Guatemala, only 60 
kilometers from the rich oilfields of the 
Mexican State of Tabasco. Texaco’s belief 
that oil can be found in Block D is based on 
the region’s geology. According to the terms 
of the lease Texaco obtained from the Gov- 
ernment, Texaco is committed to drill two 
4,000-meter-deep wells by the end of Nov- 
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ember 1981. The company must also build a 
road from El Naranjo town to the drilling 
site within the interior of the block. Finally, 
Texaco must turn over all information it 
develops on Block D to the Minister of 
Mines. Texaco may extend the life of its 
lease for an additional year by drilling an 
additional 4,000-meter-deep well. 

Production of cement declined in 1980 by 
less than 1% compared with 1979 output. F. 
L. Smith received in 1979 the latest expan- 
sion contract of the oldest cement producing 
firm in Latin America (since 1897). Cemen- 
tos Novella S.A. was adding 1,600 metric 
tons per day to its San Miguel plant; 40% of 
the clinker will be sent to its older La 
Pedrera plant in Guatemala City. The new 
production line was scheduled to go on- 
Stream in early 1980. 

Basic Resources International S.A. (BRI- 
SA) has committed itself to an exploratory 
drilling program covering blocks 87, 88, 90, 
91, and 92 in Guatemala. Under a 40-year 
production contract, the company is to drill 
on each block within 6 months. BRISA 
officials indicated that extensive geological 
and seismic work done during the past 2 
years has uncovered the presence of more 
than 20 major structures. 

Ashland Oil Co. became the newest mem- 
ber of the joint venture led by BRISA. 
Ashland, expected to invest $50 million, is 
contracted to drill six exploratory wells 
with BRISA holding 50% of the interest in 
any commercial oil found in the structure of 
Ashland. 

A consortium led by Getty Oil Co. (50%), 
and consisting of Monsanto (25%) and Tex- 
as Eastern (2596), was exploring in area B.B 
in northern Alta Verapaz and the southern 
Petén. The first well drilled by Getty Oil Co. 
reached a depth of 11,500 feet with only a 
minor show. Getty Oil Co. is contracted to 
drill five wells to a minimum depth of 9,000 
feet and was expected to invest $19 million 
by the time the contract expires in June 
1981. 

Hispanoil was contracted to drill three 
wells to a minimum depth of 9,000 feet. The 
expected productive zone of the first well 
being drilled is between 3,000 and 12,000 
feet. Hispanoil's contract expires in June 
1981. Hispanoil was expected to invest over 
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$12 million. 

The Texaco-Amoco partnership continued 
its drilling operations under a contract 
signed in 1978, which requires two wells to 
be drilled to a minimum depth of 12,000 
feet. 

BRISA announced in July that the 
French state oil company, ELF-AQUI- 
TAINE, bought a 10% share in BRISA for 
about $34 million subject to approval of 
BRISA stockholders. ELF-AQUITAINE will 
assume technical direction of exploration 
operations as well as exploitation of existing 
wells. In September 1980, an exploration 
well was spudded on a new structure, La 
Felicidad, located 10 kilometers southwest 
of the Rubelsanto structure, which is al- 
ready producing oil. The new exploration 
well is targeted for a depth of 14,000 feet at 
an estimated cost of $8 million. 

In December 1980, the Secretary of Min- 
ing and Hydrocarbons announced that the 
Government of Guatemala had awarded a 
contract to a consortium of companies con- 
sisting of Hispanoil, ELF-AQUITAINE, and 
BRASPETRO for oil exploration and exploi- 
tation in Block E, which is in the northwest 
portion of the Petén. Seismic exploration 
was scheduled to begin in early 1981. 

Two refineries were in operation in 
Guatemala. The first was operated by Texa- 
co on the southern coast of Guatemala, 
south of Escuintla. This refinery has a 
capacity of 17,000 barrels per day. The 
second, located in Puerto Barrios along the 
Atlantic coast, was operated by Shell- 
Chevron refinery and has a refining capaci- 
ty of 10,000 barrels per day. 

A third of Guatemala's 4-year develop- 
ment plan has been allotted mainly to 
hydroelectric development. The Aguacapa 
plant, initiated in 1977, was practically 
completed, and the Chixoy plant was sched- 
uled to come onstream by 1982. The $580 
million Chulac hydroelectric project was 
being delayed because of lack of adequate 
financial arrangements. The agreement to 
interconnect the Guatemalan and Salvador- 
an energy grids, expected to become opera- 
tional in 1981, is seen by officials as a major 
medium-term solution to the country's ener- 
gy needs. 
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Table 8.—Guatemala: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal including alloys: 
Unwrought 
Semimanufactures 


Iron and steel: 
and concentrate 
Metal: 
e SS 
iron, sponge iron, powder, shot 
5 ferromanganese, 
er ferroalloy sss 


Steel, primary form 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 


Universals, plates, sheets 
Hoop and strip - -- d 
we and accessories 
Tubes, Pipes, fittings E z = 
and forgings, roug 

Lead metal including alloys: 
Unwrought ________________ 
Semimanufactures 
Nickel metal including alloys, all forms 
am I metal including alloys, semimanu- 
Zinc metal including alloys: DES 
Unwrought 


Semimanufacturess _ 
Other: Base metals including alloys: 

Serap oeaan 8 

Unwrought and semimanufactures _ _ 


NONMETALS 


Abrasives, n.e.s.: 
oe Pumice, emery, corundum, 


Clays and clay products: 
rude claynoůhhass _ 
ucts: 


Refractory including nonclay 


Diatomite and other afusoris] earth |... 
Fertilizer materials 


Nitrogenous _____________ 
Other including mixed 
Gypsum and plasters ... sss 
LIme at oe tase eae eee at 
Pigments, mineral, natural... 
Precious and semiprecious stones 
value, thousands. _ 
Salt and brines ________________ 
Sodium and potassium compounds, 
n.e.s.: Caustic sda 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked _____ 
Worked_______~_________ 
Calcareous stone 
Gravel and crushed rock —__ __ __— 
Quartz and quartzite. |... ------ 
Sulfur: Sulfuric acid, oleum m 
OUS steatite, soapstone, pyrophyllite . 
er: 


Building materials of asphalt, asbestos 
and fiber cements, and unfired 
non metals 


See footnotes at end of table. 


1978 


671 


13 
11,117 


1979 


11,722 


208 
1,147 
2 


United 


States 


Destinations, 1979 
Other (principal) 


Honduras 41. 
El Salvador 468; Honduras 188. 


Netherlands 17; West Germany 15. 
West Germany 29. 


Honduras 2,178. 


Hondur 
Honduras 265 El Salvador 6. 


N icaragua 8; El Salvador 6; Hondu- 
ras ô. 
El Salvador 1. 


Honduras 3,150; El Salvador 2,021. 
El Salvador 115; Nicaragua 276. 
Honduras 36; El N 14. 

All to Costa Rica 

El Salvador 231. 

El Salvador 4,978; Honduras 3, 273. 


Mexico 46; Nicaragua 15. 

El Salvador 3; Honduras 2. 

United Kingdom 2,914. 

All to El Salvador. 

West German 129; United Kingdom 
66; S 52. 

All to El Salvador. 


Spain 8,550; West Germany 1, 358. 
All to El Salvador. 


El Salvador 1,353; Netherlands 289. 


El Salvador 13. 
All to Honduras. 


NA. 
Honduras 8,207; El Salvador 3,346. 


El Salvador 133; Honduras 29. 
Salvador 846; Honduras 221. 
All to El Salvador. 


All to Nicaragua. 


El Salvador 108; Belize 39. 
Costa Rica 47; Honduras 12. 
P Salvador 19, 874: Costa Rica 988. 


to El Salvador. 
El Salvador 8,301. 
El Salvador 20; Honduras 18. 
E] Salvador 5. 
El Salvador 5,360; Mexico 1,180. 
El Salvador 347; Japan 196. 
El Salvador 227. 
NA Salvador 397; Costa Rica 101. 


El Salvador 439. 
El Salvador 30; Nicaragua 9. 


Costa Rica 2,577. 


El Salvador 993; Honduras 122. 
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Table 8.—Guatemala: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 ; 
ee 1 Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal, all grades including briquets 8 e 
Petroleum refinery products: | 
Gasoline 42-gallon barrels... 1,156 (1) -— All to El Salvador. 
Distillate and residual fuel "e . 
Orc SS ENT: 
Lubricants s do... 616 959 "E Costa Rica 371; El Salvador 280; Hon- 
duras 175. 
Mineral jelly and wax do- 79 16 awe All to El Salvador. 
Unspecified ENSE 122 98 UN El Salvador 77. 
NA Not available. 
1Less than 1/2 unit. 


Table 9.—Guatemala: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 
Aluminum metal including alloys: 
Unwrought 2.222 400 
8 yer metal including 5 2,585 
pper metal including alloys: 
Wawro 11 167 
Semimanufacture s 591 
Iron and steel: 
Ore and concentrate 3 
Metal: 
)§ö³ —— 73 
Spie iron, sponge iron, powder, shot 17 
leisen, ferromanganese, 
i er ferroalloys - - ------- 334 
Steel, primary form 28,814 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
ir ene 45,624 
Universals, plates, sheets . . 73,980 
Hoop and strip________ _ 1,231 
Rails and accessories 967 
Wire. oo onc sur ur Der 20,797 
Tubes, pipes, fittings |... 7,124 
Castings and forgings, rough 259 
Lead metal including alloys: 
Unwrought ________________ 49 
Semimanufacture s 65 
Nickel metal including alloys, all forms 9 
Platinum- group me including alloys, 
unwrought and partly wrought 
value, thousands er 
Silver metal including alloys, unwrought 
and partly wrought |... do... $5 
Tin metal including alloys: 
Unwrought .............-- 15 
Semimanufactures. __________ _ 34 


1979 


344 
29,618 
727,447 
76, 124 
1,353 
62 
17,373 


5,652 
538 


17 
205 
68 
$5 
$32 


10 
40 


United 
States 


Sources, 1979 


Other (principal) 


- Canada 364; France 201. 


295 El Salvador 1,139; Canada 312. 


= Republic of South Africa 6; 


weden 4. 
100 Mexico 201; El Salvador 72. 


eats All from Canada. 
a All from Italy. 


90 
18,971 


2,685 
1,867 Ja 


Brazil 205; Mexico 48. 
Canada 4,533; El Salvador 3,643. 


Mexico 706,211; Belgium- 
Luxembourg 4, 521. 

n 49,701; Tran 10,162; 

est Germany 9,534. 


108 Japan se) 385; El Salvador 243; West 


y 194. 
4 we Germany 39; El Salvador 


193 Australia 10,895; Brazil 1 825 


Japan 1. 526. 
West Germany 440; Japan 341. 
West Germany 344; Japan 73. 


8 El Salvador 6. 


19 West Germany 91; Belize 70. 


6 Canada 54 


$5 Mexico $27. 


A Mexico 2; United Kingdom 2. 


West Germany 19; United King- 
dom 13. 
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Table 9.—Guatemala: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Zinc metal including alloys: 
nwrought 
Semimanufactures. s 
Other: 
Ores and concentrates... .. — 
Base metals including alloys, all forms 


NONMETALS 


Abrasives, n. e.s.: 
. Pumice, emery, corundum, 


Clays and clay products: 
Crude claoua s 
Products: 
Refractory including nonclay 
briek lo A 8 
Nonrefractor jj 
Diatomite and other infusorial eartn 
Fertilizer materials: 
Crude: 
Nitroge nous 
Phosph ati 
Manufactured: 
Nitrogenous 


Phosphat ic 
Potass ie clc -- 
Other including mixed 


Graphite, naturaaddl 
3 and plastertrr s 
Mine J 8 


Crude including splittings and waste 
Worked including agglomerated 
splittings ___ value, thousands. _ 
Pigments, mineral, crulde 
Precious and semiprecious stones 
value, thousands 
Salt and brines - --------------- 
ium and potassium compounds, n.e.s.: 
Caustic sodaůaaa --------——- 
JC 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
Wor keel 
Gravel and crushed rock ________ 
rtz and quartzite.__________ 
careous stone 
Sulfur: 
Elemental, all form 


Building materials of asphalt, asbestos 
and fiber cements, and unfired nonme- 


MINERAL MN AND RELATED 
TERIALS 


Asphalt, "Era J222ͤ —88 
Coal, all grades including briquetss 


1978 


3,926 
19 


2,320 
33 


16 


239 
4,127 


13 
151,905 


5,267 


4,417 
2,143 
832 

90 

179 
125,459 


12 
$1 
11 


$12 
19,947 


11,479 
198 
294 

14 


12,826 


1979 


3,300 
30 


9 


143 
1 uy 


195,7 84 
4,957 


1,232 
2,102 
718 


194 

81 
103,213 
38,423 
12,091 
11,218 
48 


2,452 


$7 
18,827 
1,196 
14,680 


255 


2 
164 


United 
States 


2,001 
7 


18,698 
14 


82 
52 


423 
11.517 


2 
163 


Sources, 1979 


Other (principal) 


Mexico 2,491; Canada 1, 808. 
Portugal 5. 


Mexico 1, 280. 
El Salvador 18. 


Brazil 6. 


Austria 32; Italy 25; Brazil 23. 

Canada 946; Mexico 53. 

West Germany 2. 

El Salvador 114, 624; Mexico 
50,219; Colombia 14, 362. 


United Kingdom 866. 


Mexico 2,207; Canada 433. 
Italy 1,608; Nicaragua 174. 
Mexico 459. 


Chile 110. 


Netherlands 29,536; West Ger- 
many 20,807. 

Netherlands 7,100. 

Israel 36. 

El Yon 34,956; Costa Rica 


Mexico 34. 
Mexico 14. 
Mexico 2,196. 


France 7. 


West Germany $2. 


Mexico $3; Switzerland $2. 
El Salvador 16,817. 


Nicaragua 5,294; Poland 704. 
Bulgaria 1,576. 


Mexico 177; Costa Rica 78. 
Mexico 2. 

Mexico 54. 

United Kingdom 315; Mexico 64. 
Mexico 330; El Salvador 109. 


Netherlands Antilles 3,397; Co- 
sta Rica 1,3 


El Salvador 459; Mexico 179. 
China, mainland 71; Hong Kong 


All from El Salvador. 


El Salvador 6,610; West Ger- 
many 2,233. 


Honduras 1. 
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Table 9.—Guatemala: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 ; 
xd eda Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coke and semicoke_____________ _ 686 803 549 Mexico 252. 
Hydrogen, helium, rare gases 4,171 4,215 870 Colombia 1,562; Mexico 874; 
| Venezuela 332. 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. .. 6,027 425 zm Mainly from Venezuela. 
Refinery products: 
Gasoline do- 1.227 1,665 1 Wi lande Antilles 1,318; Can- 
ada 210. 
Keros ine do- 178 195 18 panamas I 17; Netherlands An- 
tilles 49. 
Distillate fuel oil do... 2,207 2,373 2 1 pret: Netherlands An- 
tilles 912. 
Lubricants ___ ______ do... 119 140 63 El Salvador 25; Netherlands An- 
tilles 22. 
Mineral jely and wax do- 48 76 62 Japan 6; Mexico 4. 
Liquefied petroleum gas do- 412 524 ae Venezuela 277; Mexico 183. 
Unspecified do— 119 83 1 El Salvador 40. 
Mineral tar and other coal-, petroleum-, 
and gas- derived crude chemicals 9,311 10, 688 6,788 Netherlands Antilles 1,140; 
Nicaragua 1,007. 
HONDURAS 
In 1980, Honduras experienced a sharp and 17,666 tons of zinc. 


downturn in economic growth. A severe 
shortage of credit, disappointing export per- 
formance, soaring petroleum import costs, 
and most of all lack of investor confidence 
were the main factors behind the decline. In 
real terms the GDP grew 2.5% to an esti- 
mated $2.6 billion,? compared with the 7.8% 
growth in 1979. Inflation continued its up- 
ward trend, which according to the consum- 
er price index on December 31, 1980, was 
10% higher than in 1979. Imports grew 23% 
to $1.3 billion in 1980, of which petroleum 
imports registered another increase from 
$113 million in 1979 to $171 million in 1980. 

In recent years, the mining industry has 
contributed about 3% of the country's GDP. 
The underground El Mochito precious and 
base metal mine is by far the most impor- 
tant mining operation in Honduras, ac- 
counting for about 9096 of the total precious 
metal and 100% of the lead-zinc production. 
Rosario Resources Corp., acquired by 
AMAX Inc., on April 10, 1980, operated the 
mine, which produced silver, gold, lead, 
zinc, and cadmium. In 1980, the El Mochito 
produced 1.7 million troy ounces of silver, 
1,465 troy ounces of gold, 14,677 tons of lead, 


The production of cadmium had not been 
released but is estimated at about 300 tons. 
El Mochito is being expanded from a cur- 
rent level of approximately 1,100 tons of ore 
processed per day to 2,500 tons per day 
scheduled for 1983. Most current production 
is from the main ore body, which at depth is 
declining in tonnage and grade. 

During 1980, production began from the 
nearby San Juan ore body, a large lower 
grade deposit that must be mined at signifi- 
cantly larger tonnages with more mechani- 
zation for a lower unit cost. Overall reserves 
at El Mochito at yearend 1980 were approx- 
imately 8 million tons, grading per ton 4.0 
ounces of silver, 0.002 ounce of gold, 4.2% 
lead, 8.0% zinc, and 0.5% copper. A previ- 
ous year's statement included 0.47% cadmi- 
um per ton. 

Other metal mines include the Tatumbla 
Mine, a gold-silver property operated by 
Alianza Industrial S.A. Honduras also pro- 
duced other metallic products, including 
antimony and cadmium, which since 1973 
have been at a rate of production of 100 tons 
and 200 to 300 tons of contained metal per 
year, respectively. 
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As part of the mining of a large iron ore 
deposit in the Agalteca region, a metallurgi- 
cal project is being planned as a joint 
Honduran-Mexican venture. The plant is 
scheduled to be constructed over 3 years at 
an estimated cost of $95 million. Out of a 
proposed annual production of 100,000 tons 
of steel, 50% is intended for domestic con- 
sumption, and the other 50%, for export. 

Kawasaki Heavy Industries Ltd. was 
awarded a $60 million contract from Indus- 
tria Cementera Hondureña S.A. to build a 
new 1,800-ton-per-day plant at Piedras 
Azules, 120 kilometers from Tegucigalpa, 
the capital. The plant is to go onstream by 
mid-1981, with its pozzolan cement to sup- 
ply the Cajón area where construction of a 
dam is to begin. Output is to be 1,200 tons 
per day of clinker mixed with 600 tons of 
pozzolan. 

Cementos de Honduras, S.A., a privately- 
owned company, will expand its Rio Bijao 
plant near the town of San Pedro Sula to a 
2,000-ton-per-day production capacity. The 
expansion project has been awarded to F. L. 
Smith & Co., A/S, of Copenhagen, Den- 
mark. 

In March, the World Bank approved a 
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$125 million lending operation to assist in 
the financing of the El Cajón hydroelectric 
power project estimated to cost $583 mil- 
lion. The lending operation will include a 
$105 million World Bank Loan to Empresa 
Nacional de Energía Electrica (ENEE) and 
a $20 million International Development 
Association (IDA) credit to the Republic of 
Honduras. 

The 292-megawatt El Cajón hydroelectric 
plant is to be located approximately 80 
kilometers southeast of Honduras' major 
industrial center, San Pedro Sula. 

In June 1980, the World Bank approved a 
$3 million loan to help finance a petroleum 
exploration promotion project in Honduras, 
which represents a first step in bank assis- 
tance to the development of the country's 
petroleum sector. The first wildcat of 
Texaco-Amerada Hess in the Caribbean Sea 
off Honduras was dry. The Zepher I semi- 
submersible driling rig and platform is 
slated to drill a second wildcat in the area. 

No gas or oil has been discovered to date. 
However, a larger deposit of coal lignite has 
recently been located in the western part of 
the country. 


Table 10.—Honduras: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1977 
METALS 
Antimony ore and concentrate, gross 
Nie... 103 
Iron and steel metal, all forms 1.571 
Lead: 
Ore and concentrate, gross weight _ _ 35,244 
Metal including alloys, all forms 19 
Silver: 
Ore and concentrate 
value, thousands $11,574 
Metal including alloys, unwrought 
and partly wrought do- $219 
Zinc: 
` Ore and concentrate, gross weight 52,116 
Metal including alloys, all forms 63 
Other: 
Ores and concentrates... zer 
Ash and residue containing nonfer- 
rous metals 26 
NONMETALS 
Abrasives, n.e.s.: Naturaall = 
Gef ĩðv rcr 2,219 
Clays and clay products: 
Crudeclays.-. -22 Soho sees 22 
Products including refractory brick 74 
Fertilizer materials: 
Crude a era ates 
Manufactured... _ 7 
Gypsum and plasters ------------ ee 
Lime ela 8 7 
Precious and semiprecious stones 
value, thousands s 
1JõöÜĩê3¹’b NC NORMEN 117 
Stone, sand and gravel: Dimension stone, 
crude and partly worked 20 


See footnotes at end of table. 


Destinations, 1978 


1978 United 


States Other (principal) 
2701 ee Costa Rica 1,677; Guatemala 919. 
33,656 23,406 United Kingdom 10,250. 
31 E All to Guatemala. 
$10,771 $7,479 United Kingdom $2,479. 
$129 $129 
50,491 29,991 Japan 10,000; Netherlands 5,500. 
24 -- All to Nicaragua. 
2,640 2,496 Japan 106. 
4 ies All to Nicaragua. 
5,059 212 Guatemala 4,209. 
24 2o Guatemala 23. 
4T 22 Nicaragua 17. 
(1) m All to Rica. 
2 eo All to Nicaragua. 
$4 $4 
62 E Nicaragua 17. 
16 9 Nicaragua 7. 
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Table 10.—Honduras: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Other: Building materials of asphalt, as- 
bestos and fiber cements, and unfired 


MINERAL FUELS AND RELATED 
MATERIALS 


Hydrogen and rare gases 
Petroleum refinery products: 
Residual fuel oil 
thousand 42-gallon barrels_ _ 
Lubricants___________ - do... 


1Unreported quantity valued at $1,000. 
2Less than 1/2 unit. 


63 


(?) 


1978 


United 
States 


Destinations, 1978 
Other (principal) 


Guatemala 191. 


NA. 


Table 11.—Honduras: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal including alloys, all forms 
i ac 
ulfate 
Metal including alloys, all form 
Iron and steel metal: 


Lead melal including alloys, all forms 
Nickel metal including allo oys, all forms 
Silver metal including alloys, unwrought and 
partly wrought! ____ value, thousands_ _ 
Tin metal including alloys, all form 
Zinc metal including alloys, all form 


Other: 
Ores and concentrate s 
Metals including alloys, all forms 


NONMETALS 


Abrasives, n.e.s.: 
Natural. nnum eere 
Grinding and polishing wheels and stones_ 


CCCô§ô*· . ER Ls 
Clays and clay products: 

Crude: Kaolin and other clays or earths _ _ 

ee including nonclay refractory 

UCN ng IE md RE 


Diamond, industrial |. ... value. 
Diatomite and other infusorialearth nn 
Fertilizer materials: 
Crude, phosphatic _______________ 
Manufactured _________________ 


Graphite, natural _________ kilograms_ _ 
Gypsum and plasteer s 
ö·ÜÜ˙Üi¹iAiAA ³ꝛ w et ͤ 


Mica, worked |... kilograms. _ 
Pigments, mineral, natural, crude |... 


Precious and semiprecious stones except 
diamond value, thousands. _ 


See footnotes at end of table. 


1977 


2,983 
$12,051 
409 

41 
80,043 
120 

30 
1,515 
360 

($) 


$6 
396 


1978 


14 
70 


2,062 
21,085 


12,477 
2,608 


210 


United 
States 


Sources, 1978 
Other (principal) 


Nicaragua 210; Austria 81. 
NA. 
Mexico 86; Japan 39. 


Japan 10,576; Brazi 6,457. 
Mexico 200; Peru 50 


Peru 20; Denmark 10; Mexico 10. 
Mexico 1,043; Argentina 251; 
Belgium-Luxembourg 202. 


Costa Rica 3. 


Czechoslovakia 14; West Ger- 
many 10. 

All from Canada. 

Colombia 24,240. 

Guatemala 9,511. 


Nicaragua 674; Guatemala 184; 
Italy 182. 


Mexico 166. 
NA. 


West Germany 13,003; Nether- 
lands 6,613. 


United Kingdom 1,532; Guate- 
mala 89. 

All from Mexico. 

Switzerland $5. 

Canada 59. 
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Table 11.—Honduras: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 
NONMETALS —Continued 
Sodium and potassium compounds, n.e.s.: 
Caustic potash _________________ 9 
Caustic sodaaa 4,342 
% ----------------———- l 9,648 
Stone, sand and gravel: 
Dimension stone, all form 106 
Sand including ground quartz 77 
Other stone 19 
Quartz and quartz ite oe 
Calcareous stone ae 
Sulfur: 
Elemental, all form 23 
Sulfuric acid, oleum |... 380 
Talc, natural steatite |... 148 
her: 
Crude nro s cs LL AE UA 98 
Building materials of asphalt, asbestos and 
fiber cements, and unfired nonmetals _ _ 4,036 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt, naturallll a 
Coal and coke including briquets ________ 143 
Hydrogen and rare gases 70 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 3,158 


Refinery products: 


Gasoline do— 126 
Kerosine and jet fue! do— 50 
Distillate fuel oil do- 387 
Residual fuel oĩ lilli do... . 39 
Lubricants... .....-- do.... 61 
Mineral jelly and wa do— 15 
Liquefied petroleum gas do- 40 
Unspecified ___________ do— 93 
TTT Stee do— 811 
Mineral tar and other coal-, petroleum-, or 

gas-derived crude chemicalnss 5,420 


FRevised. NA Not available. 
Includes platinum-group metals. 


Sources, 1978 


1978 ! 
pape Other (principal) 


4,927 500 Nicaragua 4,079; Spain 307. 


1,034. 25 Bulgaria 508; East Germany 429. 
118 8 Guatemala 94. 
24 17 Belgium-Luxembourg 3; West 
rmany 3. 
160 146 West Germany 14. 
5,894 3 Nicaragua 5,891. 
13 _. Belgium-Luxembourg 8; East 
rmany 5. 
287 90 Netherlands 91; Guatemala 39. 


152 101 Italy 24; Costa Rica 22. 


1,201 128 Costa Rica 724; Mexico 202. 


1 1 
179 128 Belgium-Luxembourg 32; Guate- 


mala 17. 
1,097 357 Belgium-Luxembourg 407; Nica- 
ragua 202. 
3,009 EM Venezuela 2,399; Trinidad and 
Tobago 610. 
159 ($) Trinidad and Tobago 132; Nica- 
ragua 27. 
73 1 Trinidad and Tobago 50; Nica- 
ragua 22. 
438 ae Trinidad and Tobago 433. 
200 (*) Trinidad and Tobago 114; Ve- 
nezue la 85. 
77 56 Jamaica 1% 
17 1 Japan 11; China, mainland 4. 
63 ($) Venezuela 60. 
81 1 Netherlands Antilles 49; Nica- 
ragua 30. 


6,053 2,135 France 1,920; Netherlands 1,047. 


2Excludes unreported quantity of crude, phosphatic fertilizer materials, valued at $1,000. 
3Excludes unreported quantity of natural graphite valued at $1,000. 


Less than 1/2 unit. 


NICARAGUA 


Following the civil war, the country con- 
tinued to suffer the effects of war damage 
and reduced economic output. Capital flight 
was estimated at $1.8 billion’ or more than 
the 1978 GDP. The GDP dropped in 1979 by 


26%, and recovery is likely to be slow, 
considering the damage and disruption to 
industry, agriculture, trade, and infrastruc- 
ture. The inflation rate is running at about 
40%. 
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The “reactivation” plan published at the 
beginning of 1980 provides for a growth of 
22.5% in GDP, unemployment of 19%, and 
lowered inflation to about 15%. An added 
boost to the economy will come from partici- 
pation in the concessionary oil sales ar- 
rangement provided by Mexico and Vene- 
zuela. Venezuela has agreed to allow Nica- 
ragua to purchase 27,000 barrels of oil per 
day at a 10% discount on world prices if 
such portion is invested in local energy 
development projects. Venezuela’s coopera- 
tion plan reported in January also included 
technical assistance. 

In April, as part of a cooperation agree- 
ment reached during the visit to Managua 
by officials of the Mexican Government, 
Mexico will supply 7,500 barrels of oil per 
day, together with technical assistance from 
PEMEX to the Corporacion Nicaraguense 
de Minas e Hidrocarburos CONDEMINAH 
on training in petroleum exploration and 
production. 

In the mineral sector, the most signifi- 
cant development was the nationalization, 
in November 1979, of the entire domestic 
mining industry. The Government created 
CONDEMINAH, which will manage all 
mining activities in Nicaragua and will also 
be responsible for petroleum policy. CON- 
DEMINAH will be advised and coordinated 
by IRENA (Institute of National Resources 
and Environment). 

In August, CONDEMINAH reported that 
work on a new petroleum policy was pro- 
ceeding satisfactorily and would be ready 
for approval by the Council of State. CON- 
DEMINAH also reported that the necessary 
audits for the compensation of the expro- 
priated gold mines were moving slowly 
owing to the great task of evaluating the 
complex and diversified inventory. Never- 
theless, CONDEMINAH believed that the 
Government would soon be ready to begin 
negotiations with the expropriated compa- 
nies. On June 28, the U.S. Senate approved 
the appropriation of the 1980 $75 million 
aid package to Nicaragua. The aid includes 
$5 million in grants and $70 million in loans 
for purchase of U.S. goods. In August, the 
Government was to take control of imports 
and the distribution of fuel, according to 
news agency reports. Crude oil imports are 
to be handled by Petronic, the state 
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company. 

Since the nationalization of the Nicara- 
guan mining industry, little information on 
developments within this sector has been 
made available to the public. The limited 
mineral output has been dominated by the 
production of the precious metals gold and 
silver, largely in Zelaya Province, from 
mines operated by Rosario Mining of Nica- 
ragua Inc., before nationalization. CON- 
DEMINAH is reported to be interested in 
expanding gold production in the country, 
the value of which rose from $7.9 million in 
1979 to 23.4 million in 1980. Nicaragua 
currently is producing about 5,000 troy 
ounces of gold per month. Silver output 
declined 58% in 1980 compared with that in 
1979. Production of hydraulic cement in- 
creased 44% in 1980 compared with 1979 
output. 

Oil exploration in Nicaragua's offshore 
concession areas has been at a standstill 
because of the political unrest in the coun- 
try. However, renewed activity is expected 
in the near future once companies such as 
Union Oil of California, Oceanic Explora- 
tion of Denver, and others renegotiate their 
exploration leases. 

Because of oil price increases and the lack 
of success in discovering oil and natural gas, 
the Government was emphasizing the devel- 
opment of alternative domestic sources of 
energy. Some of the projects under consider- 
ation included the $36 million Austrias 
hydroelectric project, the construction of 
which was expected to be bid in September 
1980, and a $18 million geothermal field 
feasibility study that was also expected to 
be bid in September. These projects were 
being financed by the IDB, which may also 
be requested to finance the $47 million 
Larreynaga hydroelectric project (comple- 
mentary to Austrias) and the more ambi- 
tious $483 million Copalar hydroelectric 
project, scheduled for a later period. 

Progress continued on the second stage of 
the Momotombo geothermal project at Lake 
Managua being undertaken by Empresa 
Nacional de Luz y Fuerza (Enaluf). The 35- 
megawatt geothermal plant was expected to 
become operational in 1982, but startup was 
likely to be delayed because of the political 
situation. 
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Table 12.—Nicaragua: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodit 1978 1979 ; 
d United Other (principal) 
METALS 
Aluminum metal including alloys, semi- l 
manufactures —~_~______~_______ 802 147 NA Honana 96; Costa Rica 21; Guate- 
mala 20. 
Cop 
Gre. and concentrate 2 e. 
Metal including alloys, unwrought _ _ -E 81 — All to El Salvador. 
Iron and steel: 
Ore and concentrate 39 37 ZW Do. 
Metal: 
Sap ouo lc é 2,611 3,387 E El Salvador 3,310; Mexico 40. 
Semimanufactures |... 10,992 2,414 -— Costa Rica 1,003; Honduras 546; El 
Salvador 367. 
Lead 
Ore and concentrate 1,915 39 39 
Metal including alloys, semimanu- 
factures — — mou 3 t 
Silver metal al including alloys, unwrought 
and partly wrought 
= value, thousands. .. $2,332 $1,511 $1,394 Canada $117. 
c 
Ore and concentrate 11.040 A 
Metal including alloys, unwrought .. . T" 
Other: 
Ores and concentrates Tm 3 2 NA. 
Metals including alloys: 
SCHHDo nce eut 635 423 _. West Germany 307; El Salvador 76. 
Other ue eoe "a 29 MS All to West Germany. 
NONMETALS 
Cement 10,782 19,024 bs Honduras 18,658; Guatemala 366. 
Clay and clay products 
Crude clays ________________ 317 18 _. All to Costa Rica. 
Products: 
Refractory including nonclay 
brick 2 52 no 2,650 1,118 "A rim 51 00 El Salvador 187; Hon- 
uras 104. 
Nonrefractorf jj) 1.271 1.255 ——- Costa Rica 632; Guatemala 277; Hon- 
duras 190. 
Diatomite and other infusorial earth _ _ _ 81 20 E Costa Rica 13. 
Feldspar and related materials 5 vi 
Fertilizer materials, manufactured: 
Nitrogeneous 63 7 oe All to Honduras. 
Phosphatic ________________ 28 23 "n Do. 
z,, afc: 9 oe Do. 
Other including mixed ________ _ 189 80 sa Do. 
y beum and plasters ____________ 18,081 13,341 "e All to Costa Rica. 
JJ 8 539 630 s Do. 
Sd JJ 8 3,594 4,904 E Do. 
Sodium and potassium compounds, n.e.s.: 
Caustic sda 29,618 15,199 aa Guatemala 5,067; El Salvador 4,577; 
Costa Rica 3,714 
Bs euius cu E E ids 13 "ER All to Costa Rica. 
Stone, sand and gravel: 
Dimension Mone. worked ________ 16 50 E Guatemala 38. 
Quartz and quartzite ------ 20 ENS 
Limestone excluding dimension NA 194 ENT Costa Rica 157; Honduras 37. 
Sulfur: Sulfuric acid, oleum mm 6 zd 
MINERAL FUELS AND RELATED 
MATERIALS 
Hydrogen, helium, rare gases 842 718 es saa „ Honduras 188; Guate- 
mala 116. 
Petroleum refinery products: 
Gasoline 42-gallon barrels. _ zi 212 _. Guatemala 170; Honduras 102. 
Keros ine Oo. —— 24,041 27,768 ins Honduras 13,284; Costa Rica 6,727; El 
Salvador 3,991. 
Lubricantss _ do... aoe 43,736 c" Guatemala 16,492; El Salvador 
12,306; Honduras 9,457. 
Other: 
Liquefied petroleum gas . do_ .. _ — 1,984 3,248 -- Honduras 2,958; Costa Rica 290. 
Uns ied |... do_ 37,437 47,125 -— . Honduras 43,888; Costa Rica 3,229. 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals _____ 994 1,049 Ted Guatemala 659; El Salvador 195; Co- 


sta Rica 194. 


NA Not available. 
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Table 13.—Nicaragua: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum metal including alloys: 
Unwrought 
Semimanufactures 


sa a 
ee... oerz 
Metal including alloys: 


Unwrought --------------—- 
Semimanufactures 


Iron and steel metal: 
, ee cL 
Ferroalloys s 
Scrap primary form 


Lead metal including alloys: 
Unwrought ________________ 
Semimanufactures 
Nickel metal including alloys, all forms 
value, thousands 
Silver metal including alloys, unwrought 
and partly wrou ght Occ 
Tin metal including alloys: 
Unwrought 
Semimanufactures 
Zinc metal including alloys: 
Unwrought ___________-___- 
Semimanufactures_ ______~____ _ 
Other metals including alloys, all forms 
value, thousan 


NONMETALS 


Abrasives, n.e.s.: 
acra Pumice, emery, corundum, 


— —— ae — — — — — — — — — l eae — — 


— —— —— —— we —— — — — 


Fons ee ee 
Asbestos, deem ͥͥͤ TET 


Swen une 
Clays d clay products: 
Crude clays -—-------------- 
Clay pour 
including nonclay 
brick 2e 
Nonrefractory ____ ......— 
Diatomite and other infusorial earth .. .. - 
Feldspar and related materials 
Fertilizer materials: 


Manufactured: 
Nitrogenouus 
Phospha tic 
Potas sicca 
Other including mixed 

Graphite, natural 
fd naga and plasters ____________ 
Mics, all forms ___ value, thousands. _ 
Pigments, mineral, natural, crude _ __ _ 
Precious and semiprecious stones 

value, thousands. _ 
Salt. epe to 8 
Sodium and potassium compounds, n.e.s.: 

Caustic potash 

Caustic na xc MMC RN 

Soda as 


eww we wai i ee — 


Sulfur: 
Elemental, all form 
Sulfuric acid, oleum ___________ 


Other, crude__________________ 
See footnotes at end of table. 


1978 


670 


1979 


21,357 
198 

13 

$6 


236 
33 


$11,142 


United 
States 


Sources, 1979 
Other (principal) 


El Salvador 163; West Germany 32; 
Austria 28 


NA. 
oe Rica 15; Belgium-Luxembourg 


All from Honduras. 
Mexico 8. 
Mexico 583; El Salvador 334. 


Costa Rica 6,273; Japan 4,881; 
Belgium-Luxembourg 3,653. 


Mexico 167; Guatemala 10. 
Costa Rica 7; Guatemala 5. 


West Germany $1. 


United Kingdom 6; West Germany 2. 


Canada 130; Mexico 100. 
United Kingdom 4; Canada 3. 


Costa Rica $1,795; El Salvador $1,341; 
Colombia $603. 


NA. 


Costa Rica 80; West Germany 10. 
All from Guatemala. 

Netherlands 2; Spain 1. 

Japan 102; Belgium-Luxembourg 64. 


United Kingdom 503; Mexico 195. 


Mexico 117; Italy 61; Guatemala 42. 
Mexico 


1. 
Mexico 52; United Kingdom 6. 


Venezuela 9,280; Netherlands 4,436. 
Costa Rica 4. 


Costa Rica 2,815. 

All from Mexico. 

Guatemala 103; West Germany 9. 
All from United Kingdom. 

Japan $1. 


All from Switzerland. 
Mexico 16,400; El Salvador 28. 


Romania 758; West Germany 7. 


West Germany 398; Denmark 74. 

Costa Rica 406; Mexico 42; Guatema- 
la 23. 

West Germ 


380. 
El Salvador 2 0; Costa Rica 84; Pana- 
"x 85; China, mainland 20; Spain 
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Table 13.—Nicaragua: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 . 
gnu Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black 3 ae 
Coal and coke ____§_____________ 109 28 14 Mexico 14. 
Hydrogen, helium, rare gases 364 102 19 West Germany 80. 
Petroleum and refinery products: 
ie thousand 42-gallon barrels. _ 3,927 3,074 219 Venezuela 2,855. 
inery ucts: 
Gasoline _42-gallon barrels. .. 357,109 120,373 1,931 rr dm Antilles 98,545; Panama 
Kerosine . do- 12,509 29,923 6,022 Netherlands Antilles 20,964; Panama 
Distillate fuel oil do. 1,256,906 6,155 104 Panama 6,051. 
Residual fuel oil do. .. NA 186, 380 3,317 Panama 150, 07 6; Netherlands Antil- 
es 
Lubricants |... do- 111,265 27,846 12,950 El Salvador 7, 7,105; Netherlands Antil- 
es 4, 
Other: 
Liquefied petroleum gas 
do- 3,260 3,028 267 Guatemala 1,380; El Salvador 1,357. 
Mineral jelly and wax 
do____ 6,965 7,240 1,401 Ja 2,219; China, mainland 1,794; 
pain 409 
Unspecified do 766 826 811 Panama 15. 
Mineral tar and other coal -, petroleum-, i 
or gas-derived crude chemicals NA 2,771 1,439 N eor lande Antilles 1,161; Hondu- 
ras 147. 
NA Not available. 
Tess than 1/2 unit. 
PANAMA 


The Panamanian GDP grew by 7% in 
real terms in 1979 and is estimated to have 
grown by almost 5% in 1980. The improve- 
ment in economic performance was derived 
from increased investment and continued 
strong growth in the construction industry. 
Manufacturing and electric power output 
were also growing rapidly. The GDP at 
current prices reached an estimated $3.4 
billion® in 1980. Inflation was 14% to 15% in 
1980. Unemployment continued at a high 
level and was expected to remain a serious 
problem. 

The trade deficit was estimated at $870 
million in 1980, a 18% increase over that of 
1979. Petroleum products exported increas- 
ed 37% by value and 4% by volume. Petro- 
leum imports were expected to decrease in 
the future when most of Panama’s electric 
power generation would be by hydroelectric 
resources now being developed. 

The mineral industry of Panama was of 
minor significance to the country’s econo- 
my. The main activity in this sector besides 
the refining of petroleum was concentrated 


in mining small quantities of gold, man- 
ganese, salt, limestone, sand and gravel, 
cement, and clay. 

Large inflows of foreign capital were 
expected as a result of the large develop- 
ment projects now underway or planned, 
including hydroelectric projects, the 
transisthmus oil pipeline, and the Cerro 
Colorado copper project. 

Two projects of great economic and com- 
mercial significance, the transisthmus oil 
pipeline and the Cerro Colorado copper 
project, are likely to be initiated in 1981-82. 
The implementation of the $250 million 
pipeline project awaited final approval by 
Panama’s legislative body. The 78-mile- 
long, 36-inch-diameter crude oil pipeline is 
to move as much as 700,000 barrels per day 
of crude from the Pacific to the Atlantic. 
The pipeline will originate at Puerto Ar- 
muelles on the Pacific side and extend 
north and east to the Atlantic side at 
Chiriqui Grande. A contract for the design 
and construction of the pipeline was ex- 
pected to be awarded in early 1981 by 
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Petroterminal Panama, S.A., a joint ven- 
ture of the Government of Panama working 
through Corporación Finaciera Nacional 
(COFINA), its national finance corporation; 
Northville Industries Corp. of Melville, 
N.Y.; and CBI Industries of Oak Brook, Ill. 
The pipeline would substantially cut trans- 
portation costs for crude moving from Alas- 
ka to the gulf coast and east coast refin- 
eries. Five hundred thousand barrels per 
day of Alaskan crude is moving through the 
Panamá Canal via tankers. Northville In- 
dustries Corp., which operates the transfer 
terminal for crude transiting the canal, 
reported that a consortium of banks will 
finance the venture for themselves and CBI 
Industries Inc. Final contracts were being 
negotiated. The three oil companies that 
move the bulk of crude oil through the 
canal, Exxon Co., Atlantic Richfield Co., 
and Sohio Petroleum Co., have agreed in 
principle to use the pipeline but have not 
yet signed contracts. 

Contracts will also be made to construct 
2.0 million barrels of oil storage and two 
offshore tanker loading structures on the 
Atlantic. Two pump stations will be built. 
The pipeline will require 16 months to build 
and should be operational in late 1982. A 
road to be built adjacent to the pipeline will 
open up a new area of Panamá to vehicular 
traffic, and hence to economic development. 
Income taxes, royalties, and interest income 
accruing to the country because of the 
project was estimated at $74 million per 
year. 

When the proposed Cerro Colorado cop- 
per project becomes a reality in the future, 
it is expected to transform the mineral 
industry of Panamá. Cerro Colorado copper 
deposit is one of the world's five largest with 
1.4 billion metric tons of ore reserves that 
contains 0.78% copper, 0.01% molybdenum, 
5.1 grams of silver, and 0.08 gram of gold 
per ton. A joint venture by the state-owned 
Corporación de Desarrollo Minero Cerro 
Colorado (CODEMIN) and Texasgulf Inc. to 
develop the deposits in Chiriqui Province, 
was severely affected by world inflation, 
and in early 1980, Texasgulf sold its 2096 
interest in the project to the Río Tinto-Zinc 
Corp. Ltd. (RTZ) of England for $5.5 million. 
This sum represented Texasgulfs expendi- 
ture on the project. In June 1980, RTZ 
signed a contract with Empresa de Cobre 
Cerro Colorado S.A. stipulating a 49% par- 
ticipation, the remainder to be held by 
CODEMIN. 
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RTZ is to carry out a work program early 
in 1981 to review the feasibility of the 
project, the cost of which is estimated at 
$2.0 billion. A final decision on whether to 
proceed with the development of the project 
was set for July 1981. Texasgulf, which 
retained an option enabling it to acquire 
from RTZ an interest of about 15% in the 
project, estimated that a price of between 
$1.50 and $2.00 per pound of copper would 
be necessary to yield an adequate return on 
the large investment. 

Other smaller mineral-related projects 
involve an increase in the production capac- 
ity of Cemento Panamá and a $12 million 
investment of Panalac S.A., the country’s 
only steelmaker, which was in the process 
of establishing a 70,000-ton-per-year mini- 
steelworks at Panamá City, scheduled for 
startup in April 1981. 

Petroleum and natural gas exploration 
continued in 1980, mostly in the Gulf of 
Panamá, an area largely unexplored. Re- 
sults obtained in the gulf concession areas 
were unfavorable to date, although the 
United States-Panamanian Sossa Petróleo 
announced, in 1980, the discovery of an oil 
deposit in the Darien Strait. Plans to start 
commercial production were underway. An 
oil strike was also reported off the San Blas 
Island along the Caribbean coast, east of 
Panamá. 

The World Bank announced on March 19, 
1981, the approval of a $6.5 million loan to 
assist the Government in accelerating pe- 
troleum exploration, improving energy 
planning, and investigating the potential 
for development of energy alternatives. 
Panamá has currently no petroleum pro- 
duction, although the existence of tar pits 
and gas encountered in water holes has long 
suggested the possibility of petroleum re- 
sources. The project also includes investiga- 
tion of the coal potential in the Boca del 
Ratón region and geothermal studies of the 
Cerro del Pando site. 

Mexico and Venezuela are to supply Pan- 
amá with 12,000 barrels per day of oil under 
their special agreement for assisting coun- 
tries of Central America and the Caribbean. 
This will enable Panamá to retain 30% of 
the purchase price of $300 million per year 
for application to projects in the energy 
sector. 

The Government was following a two-part 
strategy for satisfying Panamá's increasing 
demand for electricity. The first part in- 
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volves the development of hydroelectric fa- of a 120-megawatt hydroelectric plant on 
cilities to replace imported oil. The 264- the Rio Tabasara, which will be developed 
megawatt Changuinola I hydroelectric proj- to take the -place of the Changuinola I 
ect in western Panama has been identified project in the natural grid if the Cerro 
as the next facility to be developed. This Colorado project proceeds. The second part 
$700 million project has recently been incor- of the Government strategy involves the 
porated into the Cerro Colorado copper extension of electricity to new users, partic- 
project. A Canadian firm, Acrees Interna- ularly in the rural areas of the country. 
tional Ltd., was also studying the feasibility 


Table 14.—Panama: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1979 ; 
N ö cee Other (principal) 
METALS 
Aluminum metal including alloys, all forms 577 93 Costa Rica 453; Honduras 29. 
Copper metal including alloys, all forms 40 40 
Iron and steel metal: 
JJ ³ĩÜ”-ꝛ NU MEE ES 900 West Germany 865; Costa Rica 35. 
Steel, primary form 181 _. All to Costa Rica. 
EE. 
Bars, rods, angles, shapes, sections 205 as Do. 
Universals, plates, sheets |. 12 M Costa Rica 10. 
Lead metal including alloys, all forms 688 461 Ecuador 120; Guatemala 70. 
Other: Metals including alloys, scrap_ — — — - — 1,835 1,218 M pmpa 400; West Germany 91; Japan 
NONMETALS 
Cement 25-22 toos (AAA 8 93,620 25,100 Colombia 56,695; Belize 3,875. 
Clay products, nonrefractory |... 101 1 Costa Rica 94; El Salvador 6. 
Sulfur, elemental, colloidallll 2 —— All to Costa Rica. 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products 
Lubricante 4 2 gallon barrels_ _ 28 E All to Nicaragua. 
Unspecified ______________ do— 165 _. Costa Rica 150. 


Data for 1978 are not available. 


Table 15.—Panama: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1977 1979 ; 
á oe Other (principal) 
METALS 
Aluminum metal including alloys, all 
J acts he ee 1,526 3,219 1,707 Costa Rica 377; Austria 234; Belgium- 
Luxembourg 187. 
Copper metal including alloys, all forms . 318 785 72 Chile 444; italy 95; Costa Rica 48. 
Iron and steel metal: i 
CC —— E iA LE Lemos c E Eee 263 229 A. 
Pig iron an eem a 15,447 3,266 N etherlands 5,152; Canada 3,897; 
Chile 2,000. 
Ferroalloyuhnsss zS 116 26 Brazil 60; Chile 30. 
Steel, primary form SEN 8,382 2,689 Canada 1,973; Costa Rica 1,553; Ja- 
pan 1,116. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 11,871 8,094 921 Japan 2, 55 Brazil 1,970; Belgium- 
uxembou 
Universals, plates, sheets 8,390 30,947 3,880 Japan 15,012; etherlands 3,410; Co- 
sta Rica 2,778. 
Hoop and strip 18,029 1.558 21 Japan 1.509. 
Rails and accessories 348 691 55 Italy 635. 
Wii ducum 4.114 6,363 307 Brazil 1,269; France 1,039; Japan 916. 
Tubes, pipes, fittings - - __ __ _ 6,236 oe 
Castings and forgings, rough _ _ _ 3,121 96 88 Colombia 5; Sweden 3. 
Lead metal including alloys, all forms 347 75 32 Costa Rica 28; Denmark 15. 
Nickel metal including allo oys, all forms ER 2 1 Switzerland 1. 
Silver metal including alloys, unwrought 
and partly wrought value, thousands. — $1,533 $33 $25 France $6. 
Tin metal including alloys, all forms mus 15 11 Bolivia 2. 


See footnotes at end of table. 
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Table 15.—Panama: Imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Zinc oxides and peroxides 
S metals including alloys: 
77 a TAE 


p 
Unwrought and semimanufactures _ _ 
NONMETALS 


Abrasives, n.e.s.: Grinding and polishing 
wheels and stones 


Clays and clay products: 
Crude eee E a 8 


Clay 5 

5 including nonclay 
Nonrefracto 
Diamond, industrial value, thousands. .. 
Diatomite and other infusorial earths _ _ 
Feldspar and fluorsppa 

Fertilizer materials, manufactured: 
Nitrogenous_______________ - 


Phosphatic ______________-- 
Potas sicca 
Other including mixe 
Graphite, natural 
Gypsum and plasteeer s 


Pigments, mineral, crulde ----—- 
Precious and semiprecious stones, except 
ond value, thousands 


Sodium and potassium compounds, n. e. s.: 
Caustic sda 


Unspecified 
Stone, sand and gravel: 

Dimension stone, crule 

Limestone except dimension 

que andquartzite |. _ 

nd excluding metal- bearing 

Sulfur, elemental: 

Other than colloidal __________~_ 

Colloidal 
Talc 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Coal, all Kracee im including briquets ____ 
Cokeandsemicoke.. 
Petroleum and refinery products: 

Crude. thousand 42-gallon barrels.. _ 


Refinery products: 
Gasoline do- 


Liquefied petroleum p 


Mineral jelly and wax 


Unspecified do- 


Mineral tar and other coal-, petroleum-, 
or gas- derived crude chemicals 


r Revised. NA Not available. 
Data for 1978 are not available. 
2Less than 1/2 unit. 


1977 


1979 


29,187 
2,000 
8,743 

30,947 


4 
16,204 


United 
States 


Sources, 1979 
Other (principal) 


Mexico 12; Peru 12; Netherlands 4. 


NA. 
Japan 5. 


Brazil 6; United Kingodm 5. 
Guatemala 40. 
Colombia 2,364; Denmark 1,446. 


El ae 153; Nicaragua 56; Peru 


Guatemala 9; West Germany 8. 
Italy 349; West Germany 31. 


Mexico 366. 
Guatemala 40. 


uro vd 10,249; Costa Rica 
Netherlands 398; Costa Rica 300. 
West Germany 92 24. 

Costa Rica 23, 180; Netherlands 248. 
Dorian Republic 9,000; Jamaica 


Peru 1,028; Costa Rica 378; Canada 


Mexico 36. 

United Kingdom $27; Hong Kong $12. 

ve Kingdom 282; Netherlands 

France 125; United Kingdom 114; 
West Germany 101. 


West Germany 40; Colombia 36; 
France 20. 


Canada 336; Italy 320. 

Costa Rica 1,605; Colombia 90. 
Italy 14. 

All from West Germany. 

China, mainland 55; Colombia 25. 


Costa Rica 1. 
Colombia 80. 


Ecuador 11,763; Saudi Arabia 4,504; 
Venezuela 3, 


Tunas and Tobago 241; Venezuela 
Venezuela 25. 
All from West Germany. 


Venezuela 5. 
Netherlands Antilles 15; Jamaica 14. 


i and Tobago 170; Venezuela 
Japan 6; China, mainland 2. 
NA. 


Netherlands Antilles 416; West Ger- 
many 11. 
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1Physical scientist, Branch of Foreign Data. 

?Where necessary, values have been converted from 
Belizean dollars (Bz$) to U.S. dollars at the rate of 
Bz$2.00 = US$1.00 (the average rate for 1977-79). 

3Where necessary, values have been converted from 
Costa Rican colónes (c) to U.S. dollars at the rate of 
c8.57 = US$1.00. 

*Where necessary, values have been converted from 
Salvadoran colónes (c) to U.S. dollars at the rate of 
c2.50 = US$1.00 (as of July 22, 1981). 

5Where necessary, values have been converted from 
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Guatemalan quetzals (q) to U.S. dollars at the rate of 
q1.00 = US$1.00 (as of Apr. 30, 1980). 

$Where necessary, values have been converted from 
Honduran lempiras ( to U.S. dollars at the rate of 
12.00 = US$1.00 (since 1931). 

"Where necessary, values have been converted from 
Nicaraguan cordobas (c$) to U.S. dollars at the rate of 
c$10.00 = US$1.00 (as of Sept. 24, 1980). 

SWhere necessary, values have been converted from 
Panamanian balboas (b) to U.S. dollars at the rate of 
b1.00 = US$1.00. 
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BANGLADESH’ 


Mineral production was of minor impor- 
tance to the country’s economy, and Bang- 
ladesh was not a ranking world producer of 
any mineral commodity in 1980. Natural 
gas was the most important mineral ex- 
ploited, and reserves were sufficient to al- 
low a significant increase in its use. A 
greater proportion of the domestic heat and 
electrical energy needs could be filled by 
increased production and distribution of 
natural gas. Also, the export of natural gas 
was feasible either by pipeline to India or in 
the form of liquefied natural gas (LNG). 
Some nonmetallic minerals could be devel- 
oped, as well as coal and peat, given suffi- 
cient capital investment. 

Bangladesh's strongly agricultural econo- 
my made fair progress in 1979-80.2 The 
major harvest of November-December 1979 
turned out to be better than had been 
anticipated after an early drought left poor 
planting conditions. Secondary crops (har- 
vested in February-March 1980 and June- 


July 1980) were excellent. There were pros- 
pects for a record harvest in fiscal year 
1980-81. 

Gross domestic product (GDP) at current 
prices rose to an estimated $9.9 billion? in 
fiscal year 1979-80 from a total of $9.3 
billion in fiscal year 1978-79.* The popula- 
tion continued to increase at 2.8% per year, 
a rate nearly equal to the real growth in 
GDP, resulting in a very slow growth in per 
capita income, which was one of the lowest 
in the world for a large country. 

Small sectors of the overall economy have 
done relatively well, such as construction, 
power and gas, and industry. Currently 
important and larger sectors—agriculture 
and housing—have done relatively poorly 
in recent years, not keeping pace with the 
overall average growth rate. 

Bangladesh entered the decade of the 
1980’s at about the same per capita income 
level as at the beginning of the 197008, 
despite $5.3 billion foreign aid receipts be- 
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tween December 1971 and June 1979. The 
main reasons for the lack of economic 
progress included rapid population growth, 
constant food deficits of 1.5 to 2.0 million 
tons per year, limited infrastructure, low 
productivity, lack of raw materials, large 
trade deficits, and low rates of domestic 
saving and investment. 

The high annual population increase was 
recognized by the Government as the basic 
cause underlying many of the economic 
problems in the already: grossly crowded 
country. Average population density has 
now passed 600 persons per square kilome- 
ter, one of the highest rural densities in the 
world. 

While nonagricultural industry contrib- 
uted only 12% of the value added to GDP 
and employed only 11% of the labor force, 
its development was essential to reduce the 
balance of payments and unemployment. 
Because of noted inefficiencies of publicly 
owned enterprises, the need for Govern- 
ment funding in other sectors, and the 
Government's more positive attitude to- 
ward private enterprise, both domestic and 
foreign components of the private sector 
were expected to have an increasingly im- 
portant role in industrial development. 
Discouraged after massive nationalizations 
between 1971 and 1974, domestic investors 
have been slow to accept the new Govern- 
ment's attitude. There were recent indica- 
tions of more willingness to accept invest- 
ment risk. In 1975, there were few new 
private investments sanctioned; in fiscal 
year 1976-77, there were 548 business units 
at $54 million investment value; in fiscal 
year 1978-79, 749 at $145 million; and in 
1979-80, 895 at $290 million. 

To encourage private investment, the 
Government has adopted incentives, includ- 
ing tax holidays, liberal depreciation, indus- 
trial parks, and reductions or exemptions in 
duties and tariffs. The Government particu- 
larly encouraged foreign investment in in- 
dustries that were (1) export oriented, (2) 
based on local raw materials, and/or (3) 
involved high technology or capital input. 
In addition, incentives for foreign invest- 
ment included tax exemptions on foreign 
loans and salaries of foreign technicians, 
special loan rates, special foreign exchange 
facilities based on exports, and a new In- 
vestment Guarantee Act of 1980. This act 
protects repatriation of profits, capital, roy- 
alties, and many usual fees. The act states 
that private industries should not be nation- 
alized, but if nationalization becomes neces- 
sary, there was a guarantee of prompt and 
fair payment. 

In 1980, there was little left in the public 
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sector except utilities and the jute and 
textile mills. Although the Government re- 
tained the jute and textile plants, it did 
open to private investment some specialized 
jute and textile operations. The Govern- 
ment particularly desired private invest- 
ment in major sectors such as iron and 
steel, natural gas-based petrochemicals, ce- 
ment, heavy engineering, and heavy electri- 
cal equipment. Deterrents to investments 
were very poor infrastructure support (elec- 
tric power, transportation, communications, 
etc.), an unskilled labor force, an often 
lethargic bureaucracy, and limited domestic 
demand. 

Electric power was the major constraint 
to most development in Bangladesh because 
of insufficient generating capacity, aging 
generators and equipment, and an inade- 
quate power distribution system. There has 
traditionally been an excess of low-cost 
hydropower and natural gas-fueled genera- 
tion in the east, and insufficient, expensive 
petroleum-fueled generation in the west. 

The power shortage continued to increase 
during 1980. The official installed capacity 
was 752 megawatts in 1978 and declined to 
718 megawatts in 1979. The system was 
poorly maintained and inefficient. Trans- 
mission loss reportedly was over 27% for 
the system in 1980. 

The Government’s second 5-year plan 
(1980-85) called for a substantial increase in 
generating capacity, to a total of around 
1,300 megawatts. Key powerplants were to 
be overhauled and the power distribution 
system greatly expanded. 

Government measures restricted the in- 
crease in the general cost of living index to 
12.4% in fiscal year 1979-80, which compar- 
ed favorably with other developing coun- 
tries without domestic crude oil production. 
During 1980, there were four devaluations 
of the taka totaling 12%. 

Exports rose from $602 million in fiscal 
year 1978-79 to $719 million in fiscal year . 
1979-80. Minerals played virtually no part 
in export revenue. Jute, jute products, and 
tea accounted for nearly all of the value. 
During the last half of fiscal year 1979-80, 
the market for jute products dropped, caus- 
ing a considerable loss of revenue. Low 
prices continued into the first part of fiscal 
year 1980-81. Fiscal year 1980-81 exports 
were projected at $740 million. 

Imports climbed even faster than exports, 
from $1.27 billion in fiscal year 1977-78, to 
an estimated $1.60 billion in fiscal year 
1978-79, and to around $2.35 billion in fiscal 
year 1979.80. The fiscal year 1979-80 im- 
ports included large foodgrain purchases 
before the Government became aware of the 


THE MINERAL INDUSTRY OF THE FAR EAST AND SOUTH ASIA 


good secondary harvest. The value of petro- 
leum imports increased by 190% over that 
of the previous year and was 17% of total 
imports. In fiscal year 1980-81, food imports 
were expected to be much lower. The value 
of petroleum imports was expected to con- 
tinue to increase, despite the Government’s 
attempts to control the use of petroleum. 
Imports were projected at $2.7 billion for 
fiscal year 1980-81. The $1.6 billion trade 
deficit was the largest since the country was 
formed. As in the past, most of the deficit 
was to be met by foreign aid. The Govern- 
ment budgeted foreign aid at $1.5 billion for 
fiscal year 1980-81, a 15% increase over the 
$1.3 billion in 1979-80. The International 
Bank for Reconstruction and Development, 
Asian Development Bank, United Nations 
Development Program, and a number of 
donor nations extended financial assistance 
to Bangladesh. 


COMMODITY REVIEW 


Natural gas was by far the most valuable 
mineral resource being exploited in Bang- 
ladesh. During the past 69 years, a total of 
only 48 wells have been drilled onshore in 
the entire country, resulting in 8 commer- 
cial gasfields. The potential for additional 
development was considerable but depend- 
ent on further exploration both at known 
gasfields and in other favorable geologic 
structures that have not been drilled. Data 
on gas reserves have varied widely in recent 
years, partly because some of the gasfields 
have not been drilled sufficiently to make 
an accurate assessment of the recoverable 
reserve. However, over 250 billion cubic 
meters of recoverable gas was probably 
available. The country's reserves were ex- 
pected to rise considerably as developmen- 
tal and exploratory drilling continued. 

During 1980, final arrangements were 
made for the start of the $164 million 
Bakhrabad gas development project. Initial- 
ly, the Bakhrabad Gasfield was to be devel- 
oped and a pipeline built for transmitting 
gas for distribution in Chittagong, the coun- 
try's second largest city and major port. 

Four new wells were to be drilled and the 
initial discovery well completed for produc- 
tion. Reserves at Bakhrabad have been set 
at 81 billion cubic meters by the State 
Minister for Petroleum. A Japanese loan 
will help finance this part of the project as 
well as the gas gathering and processing 
equipment. The Japan Petroleum Explora- 
tion Co. was bidding for the drilling con- 
tract. In addition to the Japanese loan, the 
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World Bank, Kuwait, and the Organization 
of Petroleum Exporting Countries (OPEC) 
are financially involved in the project. 

The main Chittagong pipeline will be 60 
centimeters in diameter and approximately 
200 kilometers long. The distribution sys- 
tem in the Chittagong area will total anoth- 
er 80 kilometers of 5l-centimeter, 41- 
centimeter, and 25-centimeter distribution 
lines. The main consumers of the gas will 
be the Chittagong steel mill, a thermal 
powerplant, a paper mill, the Masirabad 
and Kalughat industrial estates, and domes- 
tic customers in the urban area. The propos- 
ed Chittagong urea fertilizer plant would 
also be a major consumer. 

Bangladesh and Indian officials began 
discussing, in July 1980, the possibility of 
exporting natural gas by pipeline to the 
Calcutta area. There is a pressing need for a 
reliable energy source in the heavily indus- 
trialized, power short, eastern region of 
India. Bangladesh would supply 100 million 
cubic feet per day for 20 years through a 
280-kilometer-long pipeline. In spite of im- 
mediate political opposition, President 
Zia-ur-Rahman remained in favor of the 
proposal. This plan would be the quickest 
and least expensive way of gaining substan- 
tial foreign exchange to reduce the coun- 
try's chronic trade deficit. 

An alternate and much more expensive 
plan was the construction of a natural gas 
liquefaction plant to export LNG. Cost of 
the project would be borne by the receiving 
country, which would then be repaid by the 
value of the LNG exported. Objections to 
this alternative included the huge capital 
outlay. Another was a lack of sufficient data 
on proved reserves at some of the potential 
gasfields, inasmuch as specific and detailed 
gasfield geology was critical to the design 
and economic viability of a $1 billion plus 
LNG complex. However, there was disagree- 
ment whether gas should be exported or 
used domestically to develop a wider indus- 
trial base and higher value products such as 
petrochemicals, steel, cement, and fertiliz- 
er. 

During 1980, 2 gas deposits were added to 
the 10 known fields. The first discovery was 
in Bianibazar in Sylhet District; the Federal 
Republic of Germany was providing finan- 
cial assistance and a U.S. firm supplied 
technical expertise. Gas was struck at about 
3,660 meters and drilling was continuing. 
Drilling began in July at Dhalia near Feni 
in Noakhali District; gas was struck in 
December 1980. Preliminary estimates for 
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the combined gas reserves at these discov- 
eries totaled 28 to 42 billion cubic meters 
(1.0 to 1.5 trillion cubic feet). 

Exploration for crude petroleum contin- 
ued in 1980 with a detailed aeromagnetic 
survey being performed over most of the 
country with British technical assistance. 
The survey attempted to identify specific 
areas most suitable for further exploration 
and drilling. The President also ordered a 
step-up in the rate of exploratory drilling 
and asked that more drilling equipment be 
obtained. 

Bangladesh produced no crude oil during 
1980 but was scheduled to begin using a 
small amount of light-end condensate from 
the Titas Gasfield during the year. 

During 1980, the National Economic 
Council approved the construction of the 
country’s second oil refinery. The 2-million- 
ton-per-year plant will cost approximately 
$330 million. Twenty international firms 
reportedly submitted tenders for the proj- 
ect. 

The Government was planning the estab- 
lishment of a direct-reduction iron plant 
based on imported iron ore pellets and 
domestic natural gas as fuel and reductant. 
The plant would be located in Chittagong 
and have an output between 500,000 and 
800,000 tons per year. Chittagong Steel 
Mills Ltd. would also be expanded from 
160,000 to 250,000 tons per year. India was 
expected to be the pellet supplier and was 
expected to buy back any direct-reduced 
iron that Bangladesh did not consume. At 
yearend, discussions were under way with 
Austria for the preparation of a feasibility 
report and financing of the $160 million 
project.* 

The Government showed continuing in- 
terest in the heavy mineral beach sands off 
the Chittagong coast, but no development 
was undertaken during the year. The depos- 
it contains ilmenite, zircon, rutile, and mon- 
azite. There were conflicting statements 
published during 1980 as to the quantity of 
the reserves and their potential value. It 
was stated, however, that the deposits were 
comparable in quality with similar occur- 
rences in Sri Lanka, India, and Australia. 

A news report from Dacca stated that the 
country’s first nuclear power station would 
be built at Roopur, near Ishwardi in Pabna 
District. First-stage capacity would be 125 
megawatts. Financing had not been arrang- 
ed at yearend. This project could be several 
years in the discussion and planning stage 
before construction actually begins. 

Planning for the expansion of the cement 
industry continued during 1980. The Geo- 
logic Survey of Bangladesh has completed a 
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survey of the limestone deposit near Jaipur- 
hat in Bogra District where extensive drill- 
ing has revealed an estimated 270 million 
tons of cement-grade limestone in a 6.5- 
square-kilometer area. The deposit averages 
50+% CaO and 2.4% to 7.9% SiOz. The 
sinking of the 550-meter shaft was to begin 
as soon as a contractor was chosen. The 
mining part of the project has escalated in 
cost to approximately $160 million. 

A cement plant was to be built in three 
stages at Jaipurhat with an ultimate capaci- 
ty of 3,000 tons per day clinker. The plant's 
first-phase construction would furnish 1,000 
tons per day of clinker to the existing 
Chittagong grinding plant, which currently 
uses imported clinker. The second-phase 
construction would supply a planned grind- 
ing plant at Khulna. The final stage of the 
$120 million project would be a grinding 
mill at the Jaipurhat plant. The timetable 
for the construction of the cement plant was 
unclear as of yearend 1980. Bangladesh 
imported cement valued at approximately 
$21 million in 1979, but planned to be self- 
sufficient in cement when the project was 
completed. l 

Bangladesh had three chemical fertilizer 
plants operating during 1980, and one un- 
der construction and scheduled for start- 
up in early 1981. The Ghorasal and Fen- 
chuganj plants produced ammonia, and 
urea or ammonium sulfate. The Chittagong 
plant produces triple superphosphate from 
imported raw materials. 

All of these plants are one to two decades 
old and have been operating at 54% of 
combined capacity during the last decade. 
The Government began an overhaul pro- 
gram to increase the production level of the 
Ghorasal and Chittagong plants and also to 
begin a diligent preventive maintenance 
program at the Fenchuganj plant. 

The Ashuganj plant will produce ammo- 
nia and urea from natural gas. Capacity has 
been cited as 528,000 tons per year of urea. 
Startup date was to be yearend 1980, but 
construction problems have delayed comple- 
tion of the plant. 

Two additional ammonia-urea plants 
were planned, one at Chittagong with the 
World Bank assisting in the funding and a 
second plant at Ghorasal to be built with 
Chinese aid. Both of these plants will use 
natural gas as fuel and raw material. 

By Government design, Bangladesh was 
to be self-sufficient in nitrogenous fertilizer 
production. Phosphate and potassium raw 
materials were not mined locally, and no 
deposits suitable for mining have been iden- 
tified. 


Table 1.—Other Areas of the Far East and South Asia: Production of mineral 
commodities! 


Area, commodity, unit of measure 


BANGLADESH? 
Cement, hydraulic metric tons. 
Clays: Kaolins do— 
Gas, natural, marketed? __ million cubic feet. 
Iron and steel: 
Crude steel (ingots only) metric tons 
Mild steel produeteis do- 
Nitrogen: N content of ammon ia do- 
Petroleum refinery products 
asoline __ 1 42-gallon barrels. . 
Jet fuel |... __ LLL do____ 
Keros ine do- 
Distillate fuel oil do... 
Residual fuel oil do— 
LubricantTn sss do- 
Other: 
NaphtöKͤae˖e -22- do. ___ 
ified _._-_-_~_________ do— 
Refinery fuel and losses do— 
e o et do____ 
Salt, marine’ ______________ metric tons. 
Stone: Limestone, industrial? __ _ _ _ _ do- 
BRUNEI? 
Gas, natural 
Gross million cubic feet: 
Marketed |... 222222222 do- 
Natural gas liquids: 
Condensate _ __ thousand 42-gallon barrels- 
Natural gasoline. ___..__._____ do... 
Liquefied petroleum gas do— 
Total ͤ·Ü·Ü A cs do- 
Petroleum: 
r... ĩð ee Le do- 
Refinery products 
Gasoline do— 
Distillate fuel oi do... 
Residual fuel oil do... 
OP .— 8 do- 
Refinery fuel and losses do... 
Total une com do... 
CHRISTMAS ISLAND? 
Phosphate rock_ .......... thousand metric tons 
HONG KONG? 
Cement, hydraulic... do— 
ys: Kaolins metric tons. . 
Feldspar_ - -—----------------—- 9 
Feldspar sand _________________ do... 
Iron and steel: 
Iron ore and concentrate do— 
Crude steell l do. 9 
Sp apse a epg ae SO pce 8 
rere refined____________ kilograms. — 


Cement, hydraulic 


KAMPUCHEA* ? 


metric tons 


8 mine output, metal content troy ounces. _ 


metric tons 


LAOS* 2 
Salt; rock — 5-0 Se ics do. _ __ 
Tin, mine output, metal content do... 
MONGOLIA? ° 

Cement, hydraulic thousand metric tons 
Anthracite and bituminouss __ do____ 
Lignite and brown do... 
%//%;o ]. do— 


See footnotes at end of table. 


1976 


157,007 
1,575 
31,344 
"90,409 
"119,505 
147,700 


8,430 
T6], 320 


341,343 
29 


4,031 
573 
144 


1977 


"307,666 
3 54,211 
32,026 


"107,715 
"138,140 
107,100 
491 

60 

2,021 


1,317 
3,031 
209 


61 ,803 


846,011 
314,253 


1978 


338,614 
36,421 
34,294 


116,916 
138,277 
105,100 
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1979P 


322,473 
38,517 
42,975 


126,371 
200,415 
167,132 


473 
60 
2,529 
1,005 
3,380 


3,864 
4,114 
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1980° 
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Table 1.—Other Areas of the Far East and South Asia: Production of mineral 
commodities! —Continued 


Area, commodity, unit of measure 1976 1977 1978 1979P 1980° 
MONGOLIA? £ —Continued 

Copper, mine output, metal content metric tons TER a *4,000 4,080 4,000 
Fluorspar, all grades thousand metric tons *302 *320 455 567 580 
Gypeunt -<a -sinana ana do— 25 28 28 28 30 
Lime, hydrated, and quickline do- 40 250 36 46 50 
Petroleum refinery products: 

Kerosine_ _ _ _ — thousand 42-gallon barrels. _ 16 23 23 23 NA 

Residual fuel olli do____ 13 20 20 20 NA 
e es as Sa metric tons *11,000 *15,000 *15,000 15,000 15,000 

NEPAL!? 

Beryllium: Beryl, industrial-grade (1096-1296 BeO) 

* ká i kilograms. .. *1,000 777 320 1 4140 
Cement, hydraulic ~~ metric tons 29,565 42,036 35,850 21,864 430,744 
Clay for cement manufacture do ..- NA NA 3,000 4,000 4,000 

Lie!!! do____ 1,824 1,956 1,700 37,530 43 461 
Copper ore 
ross weight _____________--- do... 5 6 *35 PON 16 
Cu content do- el e1 7 D *1 
Gem stones: 
Beryl eet A kilograms_ — NA 5 2 E *140 
Garne do... 25,000 29,600 12,000 4000 1141, 295 
Tourmalin eas do____ 50 75 50 25 NA 
Lime, agricultural metric tons. . NA NA NA 10,054 *10,000 
Magnesite, crudee do eur e BE "e 415,000 
aaa K ĩͤ K ee do... 6 NA 7 7 48 
Stone 
Limestone. _—--------------- do____ *50,000 54,391 50,000 62,400 132,400 
Marble: 

o — — do- NA 67 181 66 4348 
VP square meters. . 1,670 761 1,370 863 43,088 
Craggy ----------------- do- 3,910 NA 2,320 799 NA 

"iler te A t eer metric tons 52 77 510 325 41,460 
SINGAPORE? 
Cement, hydraulic? . thousand metric tons 1,950 1,350 1,950 1,350 1,350 
Iron and steel metal: Crude steel! do- 203 206 280 297 300 
Petroleum refinery products 
Gasoline thousand 42-gallon barrels. _ 11,985 13,152 10,679 17,664 *19,144 
/ ³˙·¹¹àĩ do— 24,022 21,194 35, 970 31,221 432,914 
Keros inne do- 10,244 21,178 18,094 20,322 “20,610 
Distillate fuel oil do- 43,479 51,189 59,775 62,304 “63,821 
Residual fuel oi] |... do- 52,341 69,436 18,424 85,705 481,309 
LubricantT!-—•ͤ ds do— 3,001 3,278 3,964 4,316 44,269 
Other as ce ee, E do- 21, 896 28, 110 33,131 35, 538 430,453 
Refinery fuel and losses do- 5,635 9,086 9,953 6,741 410,404 
/f AA do- 172,603 216,618 249,990 263,811 262,424 
Stone: Granite, broken thousand cubic meters 2,524 572 2,235 €2,500 . 2,500 
Sulfur, byproduct of petroleum metric tons 7,000 23,043 25,000 26,000 25,000 
SRI LANKA 
cement hydraulic. ... thousand metric tons 426 356 575 592 4571 
lays: 
Bal clay metric tons 796 1,590 2,309 13,291 “11,457 
Kaolin. cR EE eus do- 4,360 5,182 5,541 5,870 46,614 
Brick and tile cla z do— 51,014 132,621 86, 000 000 462,518 
Clay for cement manufacture do- 57, 307 84,617 103,232 90,988 *21,148 
Feldspar, crude and ground do... 8,199 3,679 3,160 3,790 *3,955 
Gem stones, precious and semiprecious, except 

diamond value, thousands $33,946 $28,828 $33,718 $31,919 *$42,819 
Graphite, all grades metric tons 8,290 8,875 10,506 9,402 7, 794 
Iron and steel semimanufactures do- 28, 295 000 €30,000 €30,000 NA 
Mica, scrap ~- - -------------—--—- do... 137 4100 140 369 4145 
Petroleum refinery products 

asoline _ _ thousand 42-gallon barrels. _ 846 858 1,098 782 910 
Jet fuee!!kl˖l __ Le do— 615 580 276 248 270 
Keros ne do— 1.460 1,423 1,632 1,449 1,600 
Distillate fuel oil do- 2,719 2,722 2,681 2,410 3,550 
Residual fuel oil do— 3,421 3,608 3,646 3,563 4,800 
Other igi eb crece 89 1.095 1.071 1,069 *1,100 1,450 
Refinery fuel and losses do_ ___ 664 651 390 r 4387 520 

r ogee ep ee do- 10,820 10,918 10,792 9,939 18,100 


See footnotes at end of table. 
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Table 1.—Other Areas of the Far East and South Asia: Production of mineral 
commodities! —Continued 
Area, commodity, unit of measure 1976 1977 1978 1979P 1980* 
SRI LANKA —Continued 
Phosphaterock. metric tons oe e is 9,063 — 
Rare-earth metals: Monazite concentrate, gross 
weight. do- 1 e5 200 re *63 
//; y sa a do 140,504 51,923 149,825 121,443 *114,279 
Sand, glass do- 1,240 NA 1,500 2,370 a 
Stone: 
Limestone thousand metric tons 647 566 975 1,132 41 261 
| Quartz, massive metric tons 838 768 803 676 4741 
Titanium concentrates, gross weight: 
Imenite uns tS oO —— 55,814 34,092 33,041 55,370 133,956 
Eo) fete Se ete do... 1,039 978 11,497 14,675 “12,789 
Zirconium: Zircon concentrate, gross weight , 
do____ 10 *10 3,297 1,510 *3,031 
VIETNAM"? 
Cement, hydraulic. —— thousand metric tons 738 845 843 729 850 
Chromium: Chromite metric tons 13,500 r €12,400 13,100 €14,000 15,000 
Clays: Kaolin? _________________ o 1,000 1,000 1,100 11, 200 1.250 
Coal: Anthracite thousand metric tons. . 5,600 6,200 6,000 5,300 45,800 
Gypsum® ________________ metric tons 10,000 12,000 18,600 14,000 15,000 
Iron and steel metal: 
Ingot steel. thousand metric tons 15 88 98 *110 120 
Semimanufactures, rolled do- 20 40 50 155 60 
Nitrogen: N content of ammonia®__ metric tons — 10, 000 20, 000 25,000 NA 
Phosphate rock | MAN 1,500 1,500 1,800 400 500 
a 55 thousand metric tons... 581 580 530 °525 520 
in: 
Mine output metric tons e250 e250 e250 200 4370 
j: Metal, smelter _______________ do e200 e200 e200 €160 350 
inc: 
Mine output, metal content. do 10,000 10,000 8,000 6,000 6,500 
Metal, smelter, primary: do 9,000 9,000 7,200 5, 400 5,500 


Estimated. preliminary. 


2Table includes data available through Aug. 18, 1981. 


In addition to the commodities listed, other crude construction materials such as sand and 


Revised. NA Not available. 


avel and other varieties 


of stone presumably are produced, but available general information is inadequate to make reliable estimates of output 


levels. 
«Data are for years ending June 30 of that stated. 
Reported figure. 
May include other clays. 
Gross production 
"Revised to zero. 
*In addition to the commodities listed in the vody 


d 
1978, but output is not reported and no basis is availa ef 


is not reported; the quantity vented, flared, or reinjected is believed to be negligible. 


footnote 2, molybdenum production was initiated in October 


le for reliable estimates of output levels. 


As reported by Statistical Office of the United Nations in 1979 Yearbook of World Energy Statistics, p. 557. 


l^Data are for the 

Figure includes 
quality. 

12In addition to the 


Nepalese fiscal year ending mid-July of that stated. 
both gem- and industrial-grade garnet; 


4,295 kilograms gem quality and 37,000 kilograms industrial 


commodities listed, iron ore was mined in the past and pig iron was produced at industrial facilities, 


zn the status of these industries under prevailing conditions is not sufficiently clear to allow formulation of reliable 
estimates of output levels. Similarly, data on ouput of crude construction materials are not available and no basis is 


available to make reliable estimates of output leve 


BRUNEI” 


Oil and natural gas production accounted 
for 88% of the gross national product (GNP) 
for Brunei during 1980 and approximately 
98.4% of total export earnings. 

This tiny (5,765 square kilometers) sulta- 
nate situated on the northwest coast of 
Kalimantan Island (formerly Borneo) and 
inhabited by only about 215,000 people, was 
a major South Asian producer of both oil 
and natural gas. As a result of this produc- 
tion, the people of Brunei enjoy the highest 
per capita income in Asia and one of the 


highest in the world. 

1980 was the first year in a new 5-year 
development plan for Brunei. The main 
objectives of the new plan include improve- 
ments in the economic, social, and cultur- 
al life of the people. They aim toward a 
high level of employment, diversification 
through the development of natural re- 
sources such as agriculture, forestry, and 
fisheries, and the achievement of a mini- 
mum annual growth rate of 6%.: 

Although a British protectorate since 
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1888, in 1978 agreement was reached with 
Britain that Brunei would assume full in- 
ternational responsibility for defense and 
foreign affairs as an independent nation at 
the end of 1983. After independence is 
complete, Brunei will have the choice of 
joining the British Commonwealth or ac- 
cepting the expected invitation to become 
the sixth member of the Association of 
Southeast Asian Nations (ASEAN). 

Brunei is now run almost entirely by 
Chinese businessmen, accountants and 
shopkeepers who maintain everyday serv- 
ices. Apart from a small minority, the 
54,000 Chinese have British-protected pass- 
ports. After the British leave, the Chinese 
could become stateless—a consideration 
that worried both the Chinese and British 
officials who have been helping the Brunei 
Government get ready for a smooth transi- 
tion. One of Britain's conditions for inde- 
pendence was proper treatment for the 
Chinese. 

Rather than wait until 1988 to find out 
what would happen, many Chinese, includ- 
ing important contractors in the offshore 
oilfields, have made plans to move their 
money out of Brunei—in most cases to 
Singapore—and were getting ready to move 
themselves and their families. The Chinese 
would take with them much of Brunei's 
business infrastructure, leaving doubts 
about how the relatively unskilled Brunei 
native population would cope.? 


COMMODITY REVIEW 


Brunei's crude oil production during the 
first half of 1980 was reported by Brunei 
Shell Petroleum Co. (BSP) to be in the 
neighborhood of 240,000 barrels per day, 
slightly lower than the 1979 level of 268,000 
barrels per day. This reduction apparently 
reflected a deliberate effort to maximize 
ultimate hydrocarbon recovery from the 
estimated reserves of 1.8 billion barrels of 
crude oil and 7.7 trillion cubic feet of gas in 
BSP fields. 

There were more than 550 wells in the 
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BSP system of 5 major fields including 
Southwest Ampa, Seria, Fairley, Fairly- 
Baram, and Champion. 

Champion, the newest of the fields, was 
being expanded during 1980 from three 
offshore platforms to a total of nine, to be 
functional by the end of 1981. A new gas 
compression station was being added as a 
part of the project and was expected to 
provide an additional 150-million-cubic-foot- 
per-day lifting capacity when completed. 

In mid-1980, BSP ordered additional off- 
shore production platforms from Hyundai 
Shipbuilding of the Republic of Korea, to be 
delivered at yearend 1981. The purchase of 
up to 80 such structures over the next 15 
years was reportedly planned. 

BSP's decades-old oil marketing monopo- 
ly was interrupted by the appearance of 
Saberu Co., owned by high Government 
officials. The company made a profitable 
50,000-barrel-per-day sale during the year 
to a Japanese trading company in an appar- 
ent attempt to loosen Shell's hold over the 
marketing of Brunei’s major natural 
resource.!? 

Natural gas production was estimated by 
BSP at 1,060 million cubic feet per day 
during most of 1980. Two 71-centimeter (28- 
inch) pipelines carry gas from the South- 
west Ampa Field to the Brunei LNG facility 
at Lumut. The reported production appear- 
ed beyond the market capacity of the LNG 
plant, which utilizes five production trains 
at 150 million cubic feet per day each. The 
loading facilities and tanker transport fleet 
are balanced to operate most efficiently at 
the design rate. It was possible that the 
reported excess gas production was re- 
injected into the oilfields to maintain field 
pressure. 

Only one of the 1979 exploratory finds, 
Rasau-6x, was still being considered by BSP 
for development. During 1980, one explor- 
atory well, Parak-ISTR, was sunk off the 
shore of Brunei. It reportedly flowed at 
12,900 barrels per day.“ 


CHRISTMAS ISLAND’? 


Phosphate rock and dust remained the 
only commercially produced mineral com- 
modity on Christmas Island during 1980. 
The island, located in the Indian Ocean 
2,600 kilometers northwest of Perth, Aus- 
tralia, was made up of volcanic bedrock 
covered by coral limestone that forms an 


irregular pattern of pinnacles. The coral 
limestone was covered by phosphate rock in 
beds averaging 6 meters in depth. There 
were three basic grades of phosphate, rang- 
ing from 25% to 36.5% P,O,. The main 
export grades averaged 35.24% P. Os for the 
top quality and 33.0% P.Os for the second 
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grade. A small amount of 30.0% P.O; aver- 
age grade material was also exported. The 
total value of phosphate exports for 1980 
was $67 million.!* 
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Table 2.—Christmas Island: Exports of 
phosphate rock, by destination 


Production took a significant jump in (Thousand metric tons) 
1980. The island's aggregate production was ; 
nearly 30 million tons of ore in 81 years of Destination FC 
mining. Australia 541 610 682 

The major importers using the Christmas ponerla Sei eec 13 in ar 
Island product were Australia and New NewZealand ^ 5 ^ 6575 624 612 
Zealand. Malaysia increased its purchase of Singapore 133 4 5 
high iron and aluminum material suitable Totaal. 1262 1,388 1.360 
for direct application to particular crops. 

HONG KONG: 


Mineral production in 1980 in Hong Kong 
was limited to quartzite and small amounts 
of feldspar and kaolin. All mining was by 
opencast methods. Most of the feldspar was 
exported to Taiwan, while the quartz and 
kaolin were consumed by local industries. 
Total production of both fine and coarse 
quartzite aggregates was close to 13.5 mil- 
lion tons. During the year, there were two 
Government-operated quarries, eight con- 
tract quarries, and one rock-crushing facili- 
ty in operation. One of the contract quar- 
ries, established in 1978, completed the 
installation of its main crushing plant in 
early 1980. During the year, a little over 1 
million cubic meters of fine marine dredge 
sand was imported for use by the building 
industry, and a smaller quantity of river 
sand was also imported from China.!“ 

Hong Kong's production capacity for ce- 
ment was around 1.5 million tons per year 
at the end of 1980 compared with an annual 
demand of 2.4 million tons. Current produc- 
tion is from imported clinker. In January 
1980, the Government approved the con- 
struction of a 1.4-million-ton-per-year ce- 
ment plant at Sui Lang Shui, near Tuen 
Mun. The $265 million plant, to be opened 
in 1982, will be owned by the China Cement 
Co. Kaiser Cement Corp. of California holds 
40% equity in China Cement, and the re- 


mainder is held by Cheung Kong Holdings, 
which also has a 30% share holding in 
Green Island Cement of Hong Kong.!“ 

With the development of China's interna- 
tional trade, Hong Kong continued to reap 
the benefits of a long established entre- 
pot-entity, most importantly in the role of 
an Asian financial center and gateway to 
China." Hong Kong's total trade in 1980 
was valued at $42.8 billion. Domestic ex- 
ports totaled $13.9 billion; reexports, $6.1 
billion; and imports, $22.8 billion. The ma- 
jor sources for Hong Kong’s imports in 1980 
were Japan, $5.2 billion; China, $4.5 billion; 
and the United States, $2.7 billion. The 
major export destinations during the year 
were the United States, $4.6 billion; the 
Federal Republic of Germany, $1.5 billion; 
and the United Kingdom, $1.4 billion. Major 
destinations for reexports were China, $1.7 
billion; Japan, $1.2 billion; the United 
States, $0.6 billion; and Taiwan, $0.4 billion. 
In 1980, imports of raw materials and semi- 
manufactures alone totaled $9.5 billion (im- 
ports of fuels was $1.5 billion). The principal 
commodities exported included apparel and 
clothing accessories; watches and clocks; 
toys and dolls; textile fabrics; radios; metal 
manufactures (mostly cutlery and house- 
hold utensils); travel goods, handbags, and 
similar items; and electronic components.“ 
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Table 3.—Hong Kong: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 
Destinations, 1979 
Commodit 1978 1979 A 
d pinos Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 4,500 8,760 -—- Taiwan 6,500; Japan 2,000. 
Oxide and hydroxide. ....... ....— 3,620 1 396 8 inly to Indonesia. 
Metal including alloys, all form 120,551 23,929 2,043 Ja 8,195; Taiwan 2,805; North 
orea 2, 338; Singapore i. 161. 
Arsenic trioxide, pentoxide, acids - 8 7 _. Thailand 5; Indonesia 2. 
Beryllium metal including alloys, 
unwrougnnt 3 ut 
Chromium oxide and hydroxide - -- --- 63 61 zo Indonesia 46; Singapore 7; Taiwan 5. 
Cobalt oxide and hydrox ide 21 7 — Singapore 3; Taiwan 3. 
r: 
A fate o ee 24 32 -- Indonesia 29; Singapore 2; Taiwan 1. 
Oxide and hydroxide. - - - ------—- 3 3 a All to Mala ue 
Metal mida ta alloys, all form 712,694 15,447 480 Japan 11,636; India 1,393. 
Gold metal N alloys, unworked or 
partly worked troy ounces. _ 83,946 299,012 3,151 Taiwan 223,833; Japan 66,809. 
Iron a steel metal: 
3 thousand tons. 286 374 () Taiwan 236; Thailand 64: Japan 37. 
Pig i 18 5 steel ingot, similar material 100 1,418 iis china; mainland 1, 1,134; Republic of 
orea 
Steel, primary form 6,352 9,692 Singapore 6,541; Philippines 2,781. 
Semimanufactures____________ 50,614 91965 113 Indonesia 20,968; China, mainian 
15,048; Macau 14,018. 
Lead: 
Oxido ——— ann 23 33 -- Indonesia 30; Singapore 
Metal including alloys, all form 1,445 1,838 3 Taiwan 1,084; China, aia 72; 
Republic of Korea 43. 
Magnesium metal including alloys, all 
OPIS ilc nl c cu ese 2g 140 _. North Korea 117; Japan 14. 
M ganese oxide 60 74 -- Indonesia 50; China, mainland 18. 
ickel: 
Oxide and h droxide - 37 38 ~- Taiwan 24; Belgium 13. 
Metal including alloys, all form 1.292 1.830 2a North Korea 8; Japan 425; Repub- 
lic of Korea 371. 
Platinum-group metals: 
aste and sweepings value $55,270 $584,663 -- United dom $427,352; 5 8 
397, 219 itzerland $60, 090, 
Metal Drung alloys, unworked or 
partly worked ___-_troy ounces_ — 22,152 19,483 -- Taiwan 15,754; Japan 2,090; 
Australia 1 254. 
Silver: 
Waste and sweepings 
value, thousands_ _ ys $13,210 $32 Switzerland $8,471; West Germany 
$3,308; United Kingdom $1,304. 
Metal including alloys, unworked and 
partly work ked 
thousand troy ounces. . 429 1,455 T "e Kingdom 915; Switzerland 
Tin metal including alloys, all forms 1,018 1,818 -- Taiwan 434; China, mainland 362; 
North Korea 295. 
Titanium oxide 3,036 1,878 TER peor rus 1,413; Taiwan 183; Malay- 
sia 
Tungsten metal including alloys, all 
" Ormi e he eee 3 3 es Mainly to United Kingdom. 
inc: 
ͤ’öÜ 8 41 89 S" Singapore de Ni 10 23; 
ina, m 
Metal including alloys, all forme 3,963 2,979 ines FOE ines 155 582 Tapan 759; Thai- 
and 226; Malaysia 215. 
Other metals, n.e.s.: 
Oxides, hydroxides, peroxides of 
8 x eie a 24 239 -— All to Republic of Korea. 
etals: 
Metalloidds - 7 16 11 Netherlands 3. 
Base metals including alloys _ _ _ 446 909 66 dcr 345; Belgium 165; North Korea 
0; Philippines 94. 
Ash and residue containing nonfer- 
rous metals 346 540 (1) Taiwan 540. 
NONMETALS 
Abrasives, natural, n.e.s.: 
Grinding and polishing wheels and 
ohh. 88 471 620 5 one 315; Nigeria 103; Pakistan 
Dust and powder of precious and 
semiprecious stones value 8850 $4,099 -- Thailand $2,293; China, mainland 
$1,268; Vietnam $538. 
Unspecified 102 95 — Ja 12; Indonesia 11; Taiwan 7. 
D P T 225 1,844 um Indonesia 1,330; Venezuela 504. 
Barite and witherite 72 98 -- Indonesia 91; Malaysia 6. 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF THE FAR EAST AND SOUTH ASIA 


1273 


Table 3.—Hong Kong: Exports and reexports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Clays and clay products including all 
refractory brick: 
Crude clay, n. es 
Products value, thousands 


Diamond: 
Gem, not set or strung 
thousand carats- 


, Industria do- 


Graphite- ee ee 


Unworked TO NE ee 8 


iron oxide 
Precious and semiprecious stones, natural 
and synthetic, other than diamond 
value, thousands. — 
Salt and brine_ - -- ------------- 
Sodium and potassium compounds, n.e.s.: 
Caustic soda... - - -—--—-—-—- 


Stone, sand and gravel: 
Dimension stone 


Elemental, all form 
Aale seits a 

C, soapstone, pyrophyllite _ 
Other nonmetals, n.e.s.: 


Crude 

Building materials of asphalt, asbestos 
and fiber cements, and unfired 
nonme 


Oxides and hydroxides of strontium, 
magnesium, bariummm 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 


Carbon black and gas carbon 
Coal and coke including briquets — — _ _ _ 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels. _ 
Kerosine and jet fuel do... 
Distillate fuel oil |... do... 
Resi fuel olli do 
Lubricants - do... 
Mineral l jelly and wax do— 
ae petroleum gas do- 


Bat ag le asad AT ee do— 
Mineral - tar and other coal-, petroleum-, 
or gas-derived crude chemi 


Revised. 
1Less than 1/2 unit. 


1978 


4,084 


48,307 
$1,833 


365 
"1 


1,213 


33 
21 
1,015 


$137,322 
35 
10,194 
83 

358 


4,350 


1979 


$174,416 
52 


150 


2Excludes unreported quantity exported in 1978 valued at $1,772. 


United 
States 


Destinations, 1979 
Other (principal) 


Macau 4,014; China, mainland 3,005. 


Taiwan 55,843; Indonesia 3,593. 
Macan $591; Nigeria $370; Indonesia 


Belgium 138; eranl 62; Japan 51; 
apore 3 
Main y to China, mainland. 
India 29; Taiwan 8. 
Indonesia 6,940; Taiwan 3,650; Singa- 
pore 2,657. 


Taiwan 721; Thailand 63. 

China, mainland 31 ,149. 

Indonesia 15; Thailand 4. 

Taiwan 520. 

Indonesia 31,342. 

Macau 35; Indonesia 12. 

Jaman 900; Nigeria 300; Philippines 


Taiwan 47. 
France 7; Sweden 7 ; Italy 4. 
Indonesia 890; Singapore 37. 


Japan $73,689; Sing 
Papua New Guinea 


Philippines 342; Thailand 115; China, 
mainland 114. 

Mainly to Indonesia. 

Macau 36; Malaysia 20; China, 
mainland 5; India 5. 


Taiwan 1,716; Indonesia 895; Philip- 

pines 208. 

Indonesia 88; Cameroo 

Thailan 291; Indonesia 150 Singa- 
pore 30; Sudan 

Thailand T; Republie of Korea 5. 


Inga pore $25,289. 


Macau 10; Indonesia 4; Thailand 3. 
Indonesia 7 433; Taiwan 1 012. 


All to Taiwan. 

Macau 406; China, mainland 
107; Indonesia 107. 

Mainly to Indonesia. 


Macau 319; Republic of Korea 54. 
a, mainland 27 4; Indonesia 20. 


All to Macau. 


Do. 
Singapore 49; Indonesia 45; Philip- 
pin 


Macau 207; Philippines 199. 
All to Macau. 
Tamin o ar Indonesia 82; Saudi 


denies 15 Indonesia 8. 
Alte to 


Macau 5 5; Philippines 2. 


Taiwan 3; Malaysia 1; Philippines 1. 
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Table 4.—Hong Kong: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Bauxite and concentrate |... _ 
Oxide and hydroxide. - - - ------—- 


Metal including alloys, all form 


Arsenic pentoxide, trioxide, acid_ _ — — — — 
Chromium oxide and hydroxide _ _ — — — — 
Cobalt oxide- - - --- ----------——- 
r: 
// ³Ü¹1¹AA K 
Oxide and hydroxide .....- 
Metal including alloys, all forme 


Gold: 


Waste and E cepe M value 
Metal includi ding oys, unworked or 
partly work 


thousand troy ounces. . 


Iron and steel metal: 
, ee LE 


Pigi iron: ferroalloys, similar materials 
Steel, primary form 


Semimanufactures thousand tons 


Metal including alloys, all forms 


Magnesium metal including alloys, all 
lr ununi ee 

. Manganese 

Ore and consanttats IRE IDEEN 

Oxide cece Zy y 


Metal including alloys, all form 


Platinum-group metals: 
Waste and swee 
Metal includi 


pings value 
“alloys: all forms 
ousand troy ounces. . 


Waste and sweepings 
value, thousands 
Metal inctudink alloys, all forms 
ousand troy ounces. _ 


Tin metal including alloys, all forms 
Titanium: 


Ore and concentrate 
PF b„„õö ĩ%»ꝛd ] ꝛ mm - os 


F Immun uem eium 


Metal including alloys, all forms 


Other metals, n.e.s.: 
ris And residue containing nonfer- 


me!! ³ĩÄWQ— 8 


See footnotes at end of table. 


1978 


32,740 
$18,674 
71,748 
7126,132 
717,130 


183,770 
1,244 


1,551 


400 
117 


1979 


9,400 
1,665 


45,633 


105,260 
T 


» 


251,261 
1,214 


United 
States 


1,782 
607 


Sources, 1979 
Other (principal) 


All from China, mainland. 

China, mainland 1,382; West Ger- 
many 151; sape 71. 

Canada 8, 628; w Zealand 6,282; 
Japan 6, 118. 

United K M O86, Japan 44 
ni om apan 

Belgium 13; United Kingdom 4. 


United Kingdom 147; Japan 44. 
West Germany 87; Norwa 


y 22. , 
Ja 27,205; China, mainland 3,188; 
aiwan 2, 751. 


All from Japan. 

1 Kingdom 2,046; Switzerland 

Japan 95,104. 

China, mainland 8,142; North Korea 
7,823; Australia 1 864. 

Australia 192,455; Taiwan 16,391; 
West German 15, 303. 

"foc Chin 913; ter lic of South Africa 

mainland 165; Taiwan 
ae mainland 105; West Germany 


Taiwan 917; Canada 621; Singapore 


U.S.S.R. 17; Canada 10. 


Thailand 840; China, mainland 160. 
Si uode 132; China, mainland 


764. 
China, iainlanid 1,930; Spain 200. 


France T 5 t 3 
Ce orway apan 
United Kingdom 26 


Japan $27,291; Australia $11,511. 
West Germany 18; United Kingdom 
15; Australia 11 
France 2. 
Japan $625; India $553; Taiwan $111. 
Philippines oe Thailand 204; 
ralia 123 


Malaysia 1,477; Belgium 198; Singa- 
pore 178. 


Weed be 

apan 1,823; Uni ingdom 1,004; 

Australia 684. 

Japan 1. 

Canada 235; West Germany 116; 
France 97. 

North Korea 6, 878; China, mainland 
3,001; Peru 2,717: Canada 2, 706. 

All from China, mainland. 

China, mainland 261; Japan 14. 
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Table 4.—Hong Kong: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
d nuce Other (principal) 
METALS —Continued 
Other metals, n.e.s. —Continued 
Metalloids _..__________ _ 1 60 14 West Germany 21; United Kingdom 
18; Australia 6. 
io eee including alloys, all 
JJJ%;‚[ö˙Ä—.! ñ eee Sie 2661 21,239 22 China, mainland 543; Malaysia 174; 
Philippines 123; Japan 81. 
NONMETALS 
Abrasives, n. e. s. 
Natural: 
Dust and powder of precious and 
semiprecious stones value $11,289 $16,975 _. Switzerland $8,441; United Kingdom 
8 ding d Scoliahing heels $4,596; China, mainland $2,930. 
rin and polis whee 
and stones 1,809 2,696 39 sapan an 744; inda of Korea 675; 
ina, mainland 562; Taiwan 294. 
Unspecified |... - 848 666 240 India. 351; Italy 61. 
Artificial corundum -~ ——------—— 6 506 65 India 431; West 5 9. 
bestos MEL 2,406 1,844 35 ina, mainland 1,734; Japan 20 
Barite and witherite.... . .. 258 335 x ina, maniniand United King- 
om 77; an 
Boric acids 201 307 284 China, mainland 20. 
Cement, hydraulic ___ thousand tons - 2,352 2,575 (3) io 924; China, mainland 725; 
ublic of Korea 556. 
Clays and clay products (including all 
refractory brick W: 
Crudé. .— —— ncm 26,188 50,613 2,102 China, mainland 28,543; Macau 
12,953; France 3, 424. 
Products value, thousands... 904,715 $44,646 $146 China, m 13, 609; Italy 
$10,901; Japan $5, 630. 
Cryolite and chiolite g- 17 11 a | from Denmark. 
Diamond: 
Gem thousand carats_ _ 1,413 1,055 50 India 374; Israel 271; Belgium 167; 
Republic of South Africa 79. 
Industrial do... 170 57 as ao 18; Ireland 16; Singapore 
Diatomaceous earth . kn 264 242 236 Japan 6. 
Feldspar and fluorspar ----------- 6,327 13,838 — China, manani 12,878; Japan 860; 
Thailand 100 
Fertilizer materials: 
Gülle a a 1,077 1,269 9 China, mainland 901; Thailand 205; 
Netherlands 72. 
Manufactured: 
Nitrogenouss 4,554 56,166 113 Republic of Korea 23,000; Ja 
1,118; West Germany 11, 1. 
Other including mixed 6,988 8,039 92 West Germany 6,815; Taiwan 400; 
United Kingdom 378. 
Ammonia 1703 1.032 15 Japan 913; United Kingdom 51; 
ina, mainland 29. 
Graphite 1,201 1,325 10 China, mainland 765; Sri Lanka 510; 
Republic of Korea 30. 
vy peum and plasters |... 62,120 132,726 286 Japan 72,623; Mexico 5,450. 
III... i 32,918 45,611 we China, mainland 43, 014; Taiwan 
2,167; Japan 834. 
Magnesite _______________~__-~_ 2,413 2,672 317 China, mainland 2,103; Japan 450; 
United Ki dom 118. 
Mica, all form „ 337 585 9 Japan 412; India 79; China, mainland 
Pigments, mineral: 
e cum Lc LC 330 288 38 China, mainland 250. 
Iron oxide, processed 1,109 1,675 190 China, mainland 746; Japan 508; 
West Germany 160. 
Precious and semiprecious stones, natural 
and synthetic, other than diamond 
value, thousands 7$15,601 $82,522 $5,078 Singapore $224 „420; Thailand $12,171; 
apan 
a So ee 57,985 73,207 5 China, mainland 40, yr Taiwan 
14,199; Thailand 6,55 
Sodium and potassium compounds, n. e. s.: 
Caustic sda 21,829 17,066 1,059 China, mainland 7 338 Poland 2,002; 
West ay IS 
Caustic po tas 134 141 2 West Germany 59; Japan 46; Italy 18; 
Sweden 10. 
Soda ass 21,133 25,932 1 East Germany 9,382; Kenya 5,265; 
Romania 4, 382. 
Stone, sand and gravel: 
Dimension stone 4,525 1,328 -- China, mainland 1,139; Italy 91; 


See footnotes at end of table. 
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Table 4.—Hong Kong: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 1978 1979 United 
States 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Dolomite m 10 S 
Gravel and crushed rock 276,685 186,889 2a 
Limestone, except dimension 24,607 35,813 100 
Quartz and quartzite 4,021 2,130 iin 
Sand excluding metal-bearing 
thousand tons r991 1,239 sees 
Sulfur: 
Elemental, all form 1.624 1,123 53 
Sulfuric acid 11,189 3,006 48 
Talc and related material 7,684 10,793 328 
Other nonmetals, n.e.s.: 
cr... ees 6,064 9,960 76 
Mineral waste 1,605 929 sashes 
Oxides, hydroxides, and peroxides of 
magnesium, barium, strontium _ _ _ 5 5 1 
Bromine, fluorine, iodine — 1 (3) (3) 


Building materials of asphalt, asbes- 
tos and fiber cements, and unfired 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 1,129 2,215 79 
Carbon black and gas carbon 1,244 1,360 265 
Coal, all grades including briquets ... 7,711 5,814 2 
Coke and semicokl˖ee „ 5,897 6,749 eee 


Petroleum refinery products: 
Gasoline including natural 


thousand 42-gallon barrels. _ 1,527 1,605 ae 
Kerosine, jet fuel, white spirit 
do____ 6,425 6,878 (3) 
Diesel and distillate fuel oils - do- 9,688 9,419 8 
Residual fuel oil do____ 26,067 26,393 z 
Lubricants- ---------—- do— 16 23 2 
Other: 
Bitumen and other mixtures 
do... 144 136 3 
Liquefied petroleum gas 
do— 1,146 1.252 M 
Mineral jelly and wax do- 109 126 3 
nspecified _______~_ ER 2 NS 


Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals _ _ _ _ — 186 878 30 


"Revised. NA Not available. 
1Includes ores of vanadium, niobium, etc. 


Sources, 1979 
Other (principal) 


All from Taiwan. 
acr 179,473; China, mainland 


,203. 

China, mainland 25,194; Japan 
10,369. 

vane, mainland 2,031; Netherlands 


Mainly from China, mainland. 


Japan 844; West Germany 167. 

Taiwan 2,714; United Kingdom 106; 
China, mainland 85. 

China, mainland 10,215; Norway 93; 
United Kingdom 90. 


China, mainland 9,690; Republic of 
South Africa 150; Philippines 20. 
China, mainland 705; Thailand 175. 


Japan 4. 


United Kingdom 7,690; Taiwan 3,340. 


Republic of Korea 1,569; United 
ingdom 417. 

Australia 450; Japan 281; France 229. 

Vietnam 2,957; China, mainland 


,855. 


Japan 5,939; Taiwan 648; United 
Kingdom 162. 


Singapore 1,308; China, mainland 


ö 4,291; China, mainland 

China, mainland 6,073; Singapore 

Singapore 19,864; China, mainland 
2.225. 

China, mainland 12; Singapore 3; 
United Kingdom 3. 

Singapore 96; China, mainland 16. 

Singapore 970; Taiwan 127. 

mainland 113. 


China, mainland 621; United King- 
dom 88; Japan 59; Belgium 57. 


?Excludes unreported quantities imported in 1978 valued at $29,983 and in 1979 valued at $311,850. 


3Less than 1/2 unit. 


THE MINERAL INDUSTRY OF THE FAR EAST AND SOUTH ASIA 


1277 


KAMPUCHEA”® 


The overall output value of the mineral 
sector has never been significant in Kam- 
puchea (formerly Cambodia) and this condi- 
tion continued throughout 1980. The coun- 
try was not an important world producer of 
any mineral commodity, and given the 
present state of the economy, this will not 
change in the near future. The only miner- 
als that have been produced on a locally 
significant level were phosphate rock, gem 
minerals, salt, and nonmetallic construc- 
tion materials for cement, brick, and tile 
manufacture. 

A variety of minerals might be developed 
given ideal conditions and an intensive 
exploration effort using modern equipment 
and techniques. 

The armed conflict continued throughout 
1980 in Kampuchea but at a reduced level 
compared with that of 1979. It was reported 
that approximately 200,000 Vietnamese 
military personnel remained in the country 
at yearend 1980. Remnants of Pol Pot’s 
troops continued hit-and-run raids over 
much of the rural countryside. 

As a result of the continued unstable 
political and military situation, the econo- 
my of the country remained in a state of 
upheaval and no meaningful statistics were 
available for the year. 

In October 1979, the Government author- 
ized the reissuing of money. In March 1980, 
new banknotes in amounts from 50 riel 
down to 0.10 riel were issued and a single 
coin of 0.05 riel value was also issued. 
During the previous months, transactions 
had been by barter, with a measure of rice 
being the usual scale by which value was 
determined. 

Except for donations of food and medical 
supplies from various international aid 
groups and foreign countries, virtually no 
trade was carried on during 1979. It was 
not until September 1980 that the pri- 
vate Japan-Kampuchea Trade Association 
announced that it had agreed with Kam- 
puchea’s Heng Samrin Government to re- 
open bilateral trade. The first transaction 
was to be the export of $200,000 worth of 
kapok. 


COMMODITY REVIEW 


A small deposit of phosphate rock has 
been worked at Tuk Meas in Kampot Prov- 
ince since 1919. Production was not believed 
to have exceeded 12,000 tons in any one 


year. Remaining reserves were estimated at 
320,000 tons. The Monkol Borei phosphate 
fertilizer plant in Battambang Province 
opened in 1977. Reserves near the plant 
were estimated at between 360,000 and 
400,000 tons of 20% P.O; ore. The ore was 
ground to under 0.1 millimeter grain size 
and applied directly to the cropland with no 
chemical processing or blending attempted. 
Current production level at these plants 
was not known but every effort was made to 
keep them operating because of their impor- 
tance to the agricultural sector. | 

Kampuchea produced salt for domestic 
use from at least two areas, mostly by 
evaporation of seawater. The salt pans in 
Kampot Province covered 4,000 hectares 
and employed 400 workers. Production was 
believed to have more than doubled in 1979 
and probably increased a small amount in 
1980. 

A small glassware factory was operating 
at Boeng Cheung Ek, using local sand and 
other raw materials. 

Small, batch-fired, charcoal-fueled found- 
ries operated at several locations. The fur- 
naces were charged with steel scrap and 
locally mined iron ore. Output from the 
foundries was used to make agricultural 
tools, kitchen utensils, metal fasteners, and 
replacement parts for a variety of equip- 
ment. 

The largest known iron ore deposit in 
Kampuchea was at Phnom Deck (13°14’N, 
105°03’E) in Preah Vihear Province, where 
small amounts of magnetite and hematite 
have been mined since ancient times. 
French and Japanese firms explored the 
deposits before 1945, but large-scale exploi- 
tation was not feasible because the 6- 
million-ton reserve was insufficient to justi- 
fy the expense of building infrastructure 
into this remote area. 

Both primary and placer gold deposits are 
known. The Bo Sup Trup deposit in the 
northwestern Province of Otdar Meanchey 
has been exploited since 1877. The gold- 
bearing quartz veins also contain trace 
amounts of pyrite, sphalerite, galena, 
chalcopyrite, malachite, and silver. The re- 
serve was estimated at 440,000 tons of 15- 
gram-per-ton gold ore. Current production 
level, if any, was not known. 

Bricks and roofing tile were made from 
local deposits of clay in several areas. Kilns 
were reported in Phnom Penh, Phum Prek 
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Rieng, and in Tram Kak, Angkor Chey, and 
Chamkar Lev Districts. The production sta- 
tus of these plants was not known in 1980. 
Presumably, at least some of them were 
operating to furnish needed building mate- 
rials for reconstruction. 

Tin occurs near Knangay as fine-grained 
primary mineralization in aplite. The cas- 
siterite grains were smaller than 0.12 milli- 
meters and made extraction difficult. The 
nearby eluvial and alluvial deposits were 
not large enough for profitable mining. Tin 
is mined commercially across the border in 
Thailand and further exploration could re- 
veal more exploitable occurrences. 

Sulfide mineralization containing lead, 
zinc, and iron has been reported at Samrong 
(11°50’N, 103°55’E); lead, zinc, and copper at 
Banchai in the Seasan Valley; and copper 
and lead at Rorieng (Phnamker). The 
Samrong deposits were exploited by Chi- 
nese miners in the 1850’s but were subse- 
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quently abandoned. In 1961, the Samrong 
area was recommended for a modern 
geochemical] soil survey by a French explo- 
ration team. However, political conditions 
have prevented any further work in the 
area. 

The mineral fuel situation in Kampuchea 
was not encouraging. No oil or natural gas 
was produced, and there was no known 
exploration conducted either onshore or 
offshore during 1980. Some coal occurrences 
were reported in Kracheh, Battambang, 
and Kampong Thum Provinces, but none 
were of a grade or thickness that would 
warrant exploitation. 

The small French-built petroleum refin- 
ery at Kampong Som, damaged 8 years ago 
in a military conflict, was not repaired in 
1980. The country’s very small petroleum 
needs were satisfied by imports of petrole- 
um products. 


LAOS” 


During 1980, the Lao People’s Democratic 
Republic completed a 3-year interim plan 
for economic recovery with limited success. 
These years were traumatic and frustrating 
for both the Laotian people and the new 
Government as they sought to transform 
the country along Socialist lines. The result 
has been a steady exodus of refugees, con- 
tinuing economic problems, and sporadic 
armed resistance in the southern provinces. 
Some advances have been made in recon- 
struction, increasing agricultural output, 
transportation improvements, and other 
public services and social conditions. 21 

In November 1980, the Laos Council of 
Ministers outlined the aims of the first 5- 
year plan (1981-85). Some of the minimum 
goals included increasing gross social prod- 
uct by 65%, gross national income by 38%, 
agricultural production by 23%, transport 
capability by 80%, and gross industrial 
production by 200%. As part of the industri- 
al goal, the Ministry of Industry and Trade 
was instructed to “...use more effectively all 
available...natural resources so as to create 
primary factors for transforming the coun- 
try into an industrialized state." No specific 
goals were mentioned in the mineral sector. 

Official data on the economy of the coun- 
try as a whole were not available, and little 
was known of the present status of the 
mineral sector. 

Laos was one of the poorest countries in 
the world with a GNP probably less than 
$325 million and a per capita income on the 


order of $95 per year. Inflation was report- 
edly under control at the end of 1979 and for 
the first 3 months of 1980, but climbed 
sharply in the later months of 1980. One of 
the reasons for the inflation was a 2-month 
closing of the Thailand border after an 
armed clash on the Mekong River in June. 
Only one border crossing point reopened, 
causing continuing problems to border trad- 
ing activities. This constriction of trade, 
especially in basic consumer goods, has 
contributed to continuing price increases. 

In order to moderate the effects of the 
border bottlenecks, the Government was 
putting a priority on rebuilding Route 13 
between Vientiane and Savannakhet, and 
Route 9 between Savannakhet and the Viet- 
namese border crossing, where it connects 
with a road network leading to the port of 
Da Nang. Sweden, the Soviet Union, and at 
least one other East European country have 
agreed to help in the work. Currently, the 
route is a limited fair-weather road of very 
low capacity. Trade through Vietnam will 
bypass the politically sensitive Thai-Laos 
border areas. 

One major hindrance to revitalizing the 
economy and trade was the critical lack of 
skilled personnel. It was estimated that up 
to 300,000 people, or 10% of the population, 
have left the country since 1975. In many 
cases the refugees were the commercial and 
educated elite of Laos, causing a severe 
shortage of trained personnel most needed 
to help in the rebuilding process. Attempts 
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at forcibly preventing people from leaving 
had been counterproductive, and the Gov- 
ernment now uses political education and 
persuasion to restrict the exodus. The offi- 
cial policy regarding those who do leave, 
however, is that they are welcome to return 
at any time.?? 

Some progress was being made toward 
delineating the mineral resources of the 
country. Exploration agreements have been 
signed with Vietnam and Czechoslovakia. 
Vietnam was to help in preparing geological 
maps of the Xieng Kmoung and Samneua 
regions, survey the iron deposits in Ieng 
Khouang, and explore for construction 
material resources in Kieng Khouang, 
Khammoune, and Savannakhet Provinces. 
In July 1980, Czechoslovak and Laotian 
officials signed a “mine exploration cooper- 
ation agreement. * The terms of the agree- 
ment were not available. 

Laos has potentially rich occurrences of a 
number of valuable minerals. There are 
known deposits of coal, gypsum, iron ore, 
potash, salt, and tin. However, Laos’ miner- 
al resources continued to be virtually un- 
used during 1980. As in past years, except 
for tin, Laos produced no minerals of signifi- 
cance to the world market. The overall 
mineral output was too small to be an 
important factor in this highly agricultural 
country. The French-owned Phontiou tin 
mine used to produce several hundred tons 
of concentrate annually before it was na- 
tionalized in 1977. Production declined for 
the next 2 years but was believed to have 
recovered during 1980. Tin was probably 
the only mineral currently minable for the 
export market without the necessity of an 
unmanageably large capital outlay. 

The Nam Ngum hydroelectric power proj- 
ect continued to be one of the two largest 
foreign exchange earners for Laos. Over 
80% of the total power generated from the 
110,000-kilowatt plant was sold across the 
border to the northeast section of Thailand. 
Despite the political differences between 
the countries and the midyear border clos- 
ing, power was not interrupted during the 
year. 

A fifth generator was reportedly being 
installed and will bring total capacity to 
140,000 kilowatts. The Laos and Japanese 
Governments signed an agreement in Au- 
gust 1980 for the repair of the two 15,000- 
kilowatt first-stage generators at the plant. 
The work was scheduled for completion in 
1980. 

In a continuing effort to utilize the inex- 
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pensive power available from the Nam 
Ngum plant, the electric power grid in Laos 
was being extended into some of the more 
remote communities. The limited availabili- 
ty of power, coupled with poor transporta- 
tion facilities, has been a hindrance to the 
development of mineral resources in most 
provinces. 


COMMODITY REVIEW 


The export of tin concentrate was the 
major foreign exchange earner for Laos for 
a number of years. In 1977, the French- 
owned tin mine at Phontiou was nationaliz- 
ed without compensation and production 
stopped for a short period, then resumed at 
a reduced output. The 5-year plan called for 
increased production from Phontiou and a 
smaller mine in Boneng District. Govern- 
ment officials have mentioned that explora- 
tion for new tin deposits was continuing and 
indicated that other small mines may have 
contributed additional production in 1980. 
It appeared that the Government intended, 
with Soviet technical assistance, to surpass 
the old 500- to 1,000-ton-per-year production 
level in the next few years. 

Salt was produced in at least two prov- 
inces during 1980. The main production 
came from mines or brine wells at Ban 
Keun, Ban Bo, and Kok Sa-at (Ban Khok- 
sawat) in Thoulakhom District of Vientiane 
Province. The output easily met the local 
needs and provided a substantial surplus for 
distribution to other provinces. A new salt 
pit was opened in late 1979 at Ban Boten in 
Laung Namtha Province. Production dur- 
ing 1980 was sufficient to supply the entire 
demand of the province. Total national salt 
production was not available but was believ- 
ed to be sufficient to supply the minimum 
needs of the country. 

A rich deposit on potash minerals strad- 
dling the border east of Vientiane was 
discovered in the 1970’s. The main sylvite 
bed, which continued southward well into 
Thailand, averages 3.5 meters thick and 
occurs at depths between 94 and 432 meters. 
There was no known progress toward devel- 
oping the deposit during 1980. Development 
of this much needed fertilizer raw material 
is dependent on the availability of large 
amounts of capital. This Lao-Thai deposit is 
the only known high grade occurrence of 
potash minerals in Southeast Asia. 

Large reserves of iron ore have been 
reported in the Phu Nhouan Mountain 
Ridge north of Xiengkhoang. Several hun- 
dred million tons of very high-grade magne- 
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tite has been indentified. Exploitable depos- 
its have also been discovered at Phu San 
and in the Pha Lek and Sam Neua Dis- 
tricts.“ Vietnam was helping with explora- 
tion of these deposits, none of which were 
being exploited. Large-scale development of 
any of these deposits would require a capi- 
tal outlay beyond the means of the Laotian 
economy at this time. 

There were known occurrences of pre- 
cious gem stones in Laos. In particular, a 
sapphire deposit was being mined at Houai 
Sai in Loung Namtha Province. Czech- 
oslovak technicians were reportedly helping 
in the mining. 

Common mineral construction materials 
were produced in Laos for domestic con- 
sumption. Most quarries or plants were 
small and produced for canton or district 
use only. The largest brick plant was locat- 
ed in the outskirts of Vientiane and proba- 
bly produced about 4,000 tons of finished 
brick in 1980. Limestone was mined and 
calcined into agricultural lime in small, 
single batch kilns. Gypsum was produced in 
small quantities in several places before 
1980. In 1980, a new operation called the 
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Dong Hen Quarry began production in Sa- 
vannakhet Province. Production was re- 
ported to be 13,000 tons in the first part of 
1980. Plans were to reach full capacity in 
1981. The new quarry probably was the 
result of a 1978 agreement with Vietnam to 
cooperate in the development of the Sa- 
vannakhet gypsum deposit. Vietnam had 
three large cement plants under construc- 
tion and will import most of the Dong Hen 
gypsum. À modern 200,000-ton-per-year ce- 
ment plant will be built in Vang Viang 
District (18°56’N, 102°27’E), Vientiane Prov- 
ince, with Soviet technical assistance and 
financing. Design and construction of the 
infrastructure for the plant began in 1980. 

Laos produced no crude oil or natural gas, 
and there was no known drilling conducted 
during 1980 or the previous 2 years. Laos 
imported small amounts of petroleum prod- 
ucts from Thailand and an unknown quan- 
tity from Vietnam through a small pipeline. 

Coal occurs in Vientiane and Saravane 
Provinces but is only mined and consumed 
locally. Production could total a few thou- 
sand tons per year. 


MONGOLIA” 


Under an economic and technical cooper- 
ation agreement between Mongolia and the 
U.S.S.R., the Soviet Union was to assist 
Mongolia in its transition from an agri- 
cultural-based economy to an industrial 
base by the end of 1985. By mid-1979, first- 
stage construction of the copper-molyb- 
denum mining and concentrating combine 
at Erdenet was reportedly completed. Com- 
mission of the work on the second-stage 
construction was to be in 1980. When com- 
pleted, ore output at Erdenet was to in- 
crease from 4 million tons per year to 16 
million tons per year in 1982. Through joint 
efforts, expansion of the fluorspar mines at 
Berhe, Dzun-tsag an Dlle, and Bor-Under 
could be completed by 1985 as well as the 
construction of a fluorspar concentrating 
combine. 


Commissioning of the first stage of a coal 
mine at Baga-Nur was to coincide with the 
completion of the reconstruction of the coal 
enterprises at Sharyngol and Adunchulun. 
The coal-based thermal power station No. 4 
in Ulaanbaatar was to be put into opera- 
tion and the power-generating facilities 
at Darhan and Choybalsan were to be 
reequipped.?* 

On August 4, 1980, a contract between the 
Kompleksimport Association of Mongolia 
and the All-Union Teknostroyeksport Asso- 
ciation of the U.S.S.R. was ratified for the 
construction of the Hotol cement and lime 
complex. The project includes a 100,000-ton- 
per-year limestone quarry, a 65,000-ton-per- 
year lime plant, and a 500,000-ton-per-year 
cement plant.? 
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Table 5.— Mongolia: Apparent exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commmodity 1978 1979 Principal destinations, 1979 
METALS 
Aluminum metal including alloys, unwrought Le 81 All to Italy. 
Iron and steel metal: , 
;ö·§;Áↄ A A 19,110 20,000 All to U. S. S. R. 
//ôö˙⁵ð wm m:mw 8 MER 200 All to Greece. 
Ferroalloys ------------------- TM 20 All to Yugoslavia. 
Semimanufactures: 
Bars, rods, angles, shapes, sections T10 397 All to Saudi Arabia. 
Universals, plates, sheets __ __ _ _ _ _ T14 104 Do. 
Wib uL ie ete Lage 49 Do. 
Tubes, pipes, fittings - - -- ----—-—-— r16 188 Do. 
Castings and forgings, rough _ _ _ _ _ _— ies 211 Do. 
NONMETALS 
Cement! 40,200 27,800 Mainly to U.S.S.R. 
Clay products, nonrefr actor ek 8 All to Saudi Arabia. 
Stone, dimension, worked ____________ m 33 Do. 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum, crude 
thousand 42-gallon barrels. - " 105 All to Italy. 


r 
Re 3 
lOwing to a lack of official trade data published by Mongolia, this table should not be taken as a complete presentation 
of Mongolia's mineral export. These data have been compiled from various sources which include United Nations 
information and data published by the partner trade countries. Unless otherwise specified, data are compiled from 
official trade statistics of individual trading partners. 
Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 


Table 6.—Mongolia: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum metal including alloys, semimanu- 
actures 


NONMETALS 
Abrasives, grinding and polishing wheels and 


colt hosPhatic, PaOs content? __________ 


or 

Sulfur: 
Elemental, other than colloidal 
Sulfuric acid? 


See footnotes at end of table. 


1978 


1979 


Principal sources, 1979 


All from Japan. 
U.S.S.R. 44,000. 


All from U.S.S.R. 
m Italy. 


U.S.S.R. 4,515. 
Mainly from U.S.S.R. 
All from U.S.S.R. 


NA. 
NA. 


All from Italy. 
Do. 


All from West Germany. 
All from U.S.S.R. 
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Table 6.—Mongolia: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal: Anthracite and bituminous? |... 100 
Petroleum and refinery products:? 
Crude thousand 42-gallon barrels. . 42 
Refinery products: 
Lubricants --- do_ ___ 1134 
e os do— —- 13,767 
Mineral tar and other coal-, petroleum-, or 
gas- derived crude chemicals 1,008 


TRevised. NA Not available. 


1979 Principal sources, 1979 
15,000 NA. 
44 NA. 
152 NA. 
4,066 NA. 
1,080 All from U.S. S. R. 


lOwing to a lack of official trade data published by Mongolia, this table should not be taked as a complete presentation 


of Mongolia's mineral imports. These 


ta have been compiled from various sources, which include United Nations 


information and data published by the individual partner trade countries. Unless otherwise specified, data are compiled 


from official trade statistics of individual trading ners. 


part 
2Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 


NEPAL? 


Nepal is a small landlocked country be- 
tween the Chinese province of Tibet and the 
Indian States of Uttar Pradesh and Bihar. 
It mainly occupies the south slope of the 
Himalayan Mountains down to the edge of 
the Indo-Gangetic Plain. ; 

There was no economically significant 
mineral production in the country during 
1980. The rugged upland regions have not 
been thoroughly explored for mineral occur- 
rences, and the potential for both metallic 
and nonmetallic mineral production is ex- 
cellent. High-grade veins of copper were 
worked by hand in ancient times and some 
were still being operated at the present. A 
typical operation would mine and smelt 500 
to 1,000 kilograms of copper per year. 
Nepalese weapons were historically pro- 
duced from domestic iron ores, which were 
concentrated by crude magnetic separation. 

Currently, the most attractive prospects 
lie in development of magnesite, limestone, 
dimension stone, and zinc. Mineral explora- 
tion and mining of mineral deposits could 
provide significant employment opportuni- 
ties in rural areas. Most of the population 
was only partly employed because the 
crowded agricultural situation does not pro- 
vide full employment. 

GDP at current prices was estimated at 
$2 billion for fiscal year 1979-80. The 
agricultural sector accounts for about 66% 
of the GDP and employed over 90% of the 
work force. Three successive crop failures, 
caused by poor weather conditions, played 
havoc with the economy and resulted in an 
overall drop in real GDP. 

The budget for 1980-81 was directed to- 
ward improving the economic condition of 
the rural population, and the success of the 


program depends heavily on foreign assis- 
tance. Spending was expected to total near- 
ly $408 million, of which development ex- 
penditure was allotted more than $283 mil- 
lion, an increase of over 45% over that of 
the previous year. Domestic revenue was 
estimated at $200 million, and a further 167 
million, nearly 60% of development expend- 
iture, was expected from foreign funding 
including grants and loans from interna- 
tional financial institutions.*° 

During fiscal year 1979-80, regular spend- 
ing was allotted $100 million, an increase of 
14.7%; development spending, $196 million. 
Serious problems were encountered on the 
revenue side. Domestic revenues actually 
declined a small amount. A large part of the 
income loss resulted from the contraction of 
volume of imports. Duties on many of Ne- 
pal’s major imports, petroleum for example, 
were levied on volume, despite the frequent- 
ly large increase in value. 

Revenue, however, for the first quarter of 
fiscal year 1980-81 increased by 35% com- 
pared with the corresponding period in 
fiscal year 1979-80. As a result of better crop 
conditions, the agricultural-based industry 
and exports of sideline products were ex- 

to show a significant improvement 
by the end of fiscal year 1980-81. 

Nepal's trade situation deteriorated dur- 
ing fiscal year 1979-80 with the trade deficit 
increasing 43% over that of fiscal year 1978- 
79. Provisional data indicated total value of 
exports declined from $108 million in fiscal 
year 1978-79 to $80 million in fiscal year 
1979-80. Imports increased from $240 mil- 
lion to $296 million in the same period. 

The main thrust of the Government's 
economic program was to expand infra- 
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structure and develop the rural sector. 
Road construction has been continuing at a 
steady pace, and many areas are being 
linked by motorable roads for the first time. 
The new roads will permit access to areas 
that contain promising indications of eco- 
nomic mineralization but were formerly 
inaccessible to modern drilling equipment. 
Most of the road projects during the last 
decade have been constructed with the help 
of foreign technology and financing from 
India, China, the United Kingdom, the Sovi- 
et Union, and the United States. During the 
sixth plan period, 1,950 kilometers of new 
roads were to be built; 672 kilometers of 
blacktop, 775 kilometers of gravel, and 503 
kilometers of motorable mud roads. 

One of Nepal’s greatest natural resources 
was its many fast-flowing streams. Nepal 
occupies only 0.09% of the world’s total 
land area but, because of the high rainfall, 
snowmelt, and geographic relief, it pos- 
sesses 2.67% of the world's total hydroelec- 
tric generating potential. Theoretically, 
over 80 million kilowatts of power could be 
developed. 

During the past 5 years, peak demand for 
electric power has increased by 15% per 
year. Construction of new generating capac- 
ity, however, has not kept up with demand. 
In 1980, growing electrical energy shortages 
became acute, particularly in metropolitan 
Kathmandu where very unpopular load 
shedding was initiated throughout the area. 

To relieve the problem, the Government 
turned to an accelerated construction sched- 
ule on the Kulekhani Dam and a 60,000- 
kilowatt powerplant. The project was about 
60% complete in 1980 and was scheduled for 
startup in November 1981. Construction of 
the $95 million project, under contract to a 
South Korean firm, was being financed by 
the World Bank, the Japanese Government, 
and the United Nations Development Pro- 
gram. 

Designing and survey work for the $72 
million Marsyangdi hydroelectric power- 
plant was underway in fiscal year 1979-80. 
Construction was scheduled to begin in 
fiscal year 1980-81, subject to the availabili- 
ty of foreign financial assistance. The 
project consists of a small dam on the 
Marsyangdi River that would divert water 
through a 7-kilometer tunnel into a 50,000- 
kilowatt powerplant. A 132-kilovolt trans- 
mission line will feed the central power 
grid. Scheduled completion was in 1984. 

In addition, a series of small, local hydro- 
electric generators, from 25 kilowatts to 
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1,000 kilowatts in size, were being built to 
supply outlying villages that were not in- 
cluded in present or planned distribution 
lines. Four were completed in 1980 and 12 
more were under construction during the 
year. i 

India and Nepal were discussing a region- 
al agreement for construction of a $1.5 
billion dam on the Karnali River. The 
3,600,000-kilowatt powerplant would be one 
of the largest in south Asia and require 
funding by a consortium of world financial 
organizations. The power would be mostly 
exported to India and furnish a source of 
foreign exchange to the Nepal treasury. 

A third cement plant was planned as a 
joint venture. India would hold 49% equity 
in a 1,500-ton-per-day plant to be con- 
structed at Udaypur in the southeast part of 
the country. A survey for the rail link from 
India into Udaypur to service the plant was 
completed. A detailed project report, com- 
pleted in early 1980, won wide acceptance 
by officials of both countries and construc- 
tion may begin in 1981. l 

In addition to the limestone quarrying, 
there was a small marble industry in the 
Godawari area. The marble was quarried 
then cut into ashtrays, mortars and pestles, 


and paperweights. Part of the output was 


exported to India and Bangladesh. Al- 
though the production was of relatively low 
value and tonnage, the overall operation 
employed over 500 persons. 

Nepal Orind Magnesite Private Ltd. pub- 
lished tender offers for construction of vari- 
ous sections of the 175- to 200-ton-per-day 
dead-burnt sinter plant during 1980. The 
company was formed though collaboration 
between the Nepal Government and Orissa 
Industries Ltd. of India to exploit the 
magnesite deposits of Dolakha, east of 
Kathmandu. Harbison-Walker Refractories 
Co. of the United States was to supply 
technical know-how for the $20 million 
project. 

The plant was to be built at Lamusangu, 
and magnesite was to be supplied by aerial 
cableway from the mine at Khoridhunga. A 
20,000-ton-per-year refractory products 
plant was also planned and will be located 
at Birganj. At least 12 million tons of (44.0% 
to 46.0% MgO) magnesite has been proved 
and total reserves were estimated at 180 
million tons. 


COMMODITY REVIEW 


The value of cement produced was proba- 
bly more than the total output value of all 
minerals or mineral products in N epal dur- 
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ing 1980. The demand for cement exceeded 
production, and prices varied substantially 
depending on the source. The price of Indi- 
an cement was 69 rupees per bag; domestic 
cement was 76 rupees; Japanese, 86 rupees; 
and Korean imports, 110 rupees per bag. 

Again, problems with raw materials, 
spare parts, and maintenance contributed 
to the Himal cement plant not operating at 
designed capacity during 1980. Actual out- 
put has never exceeded 86% of the design 
capacity of the plant. 

The Federal Republic of Germany was to 
provide grant assistance worth 5 million 
Deutsche marks to cover part of the cost of 
increasing the plant’s output. It was plan- 
ned to increase the daily capacity from 160 
to 400 tons. 

The country’s second cement facility was 
currently under construction. Hetauda Ce- 
ment Industries Ltd.’s plant has a designed 
capacity of 750 tons per day. The Asian 
Development Bank was helping finance the 
$60 million project. Limestone will be 
mined nearby at Bhaise and transported to 
the plant via a 13-kilometer aerial tram- 
way. Construction was behind schedule in 
1980 and the planned completion date in 
early 1981 was not likely to be met. 

Nepal Metal Co. Ltd. offered 4.2 million 
rupees worth of common stock to Nepalese 
investors in January 1980. The company 
was set up to exploit the zinc and lead ore 
around Lari in Rasuwa District. Nepal 
Metal will be a joint venture of Nepal 
investors (50%), Hyderabad Asbestos Ce- 
ment Products Ltd. (India) (25%), and Gold- 
er Moffitt and Associates Ltd. (England) 
(25%). 

The company planned to mine zinc-lead 
ore exposed in the Ganesh Himal region 58 
kilometers north-northwest of Kathmandu 
at an altitude of 4,419 meters (14,500 feet). 
The ore, which reportedly contains 11.87% 
zinc and 1.66% lead, will be concentrated at 
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Somdang about 5 kilometers south of the 
mine and about 1,219 meters (4,000 feet) 
lower. The estimated 25,000 tons per year of 
concentrate would be exported. Production 
was scheduled to begin in 1984. The Govern- 
ment reportedly began construction of a 
motorable road from Betrabati to Somdang 
in order to bring in equipment and to ship 
out metal concentrates. This would be the 
first modern metal mine in Nepal. 

Nepal has no domestic petroleum produc- 
tion and has no refinery capacity. Consump- 
tion of petroleum products was increasing 
rapidly because of increased electrical gen- 
eration, increased tourism, and the increas- 
ed use of kerosine instead of firewood in 
household uses (due to rapid depletion of 
forest resources). 

The petroleum import bill totaled about 
$60 million in fiscal year 1979-80. Crude oil 
and products were contracted for delivery to 
India from Iraq, the U.S.S.R., and China. 
The crude oil was refined in India for 
Nepal’s use. As prices rose in the world 
market, the Nepalese Government was 
forced to increase prices on gasoline (19%), 
diesel oil (85%), and kerosine (43%) during 
fiscal year 1979-80. 

Nepal’s total oil requirement for 1981 was 
around 300,000 tons. Early in 1980, there 
were temporary shortages in Nepal because 
refinery labor problems in India forced 
closure of the plants that normally supply 
the Nepalese market. Alternate arrange- 
ments were made and the normal supply 
resumed in April 1980. 

To prevent temporary supply problems 
from causing economic hardship, the Nepal 
Oil Corp. was to begin a substantial expan- 
sion of its petroleum storage capacity. 
Standby capacity at four major sites would 
be increased by a total of 10,000 kiloliters. 
Total storage for the major cities was to be 
more than doubled. 


SINGAPORE?! 


Singapore's economy continued to be 
service-oriented; services and trade account- 
ed for 71% of the GDP. The share of the 
manufacturing sector to GDP was 2496. The 
sectors with the highest growth rates in 
1980 were manufacturing, transport and 
communications, utilities, business services, 
and construction, in that order. By industri- 
al production, output by the petroleum 
sector in 1980 was valued at $3.5 billion; 
electronics, $1.5 billion; transport equip- 


ment and oil rigs, $0.7 billion; and food, $0.6 
billion. The fastest growing manufacturing 
subsector was metal engineering, in which 
output grew by 3296. This manufacturing 
grouping included machine tools, industrial 
machinery, tools and dies, and precision 
metal parts. The value of cement produced 
in 1980 was $86 million; granite, $11 mil- 
lion; other nonmetallic mineral products, 
$43 million; iron and steel, $88 million; and 
nonferrous metals, $26 million. 
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Singapore has three tin smelters, which 
rely on foreign concentrates. The oldest 
smelter, owned by Kin Hok, has a rated 
metal production capacity of 150 tons per 
month. The combined tin metal output of 
Kimetal Pty. Ltd. and Watson Mineral En- 
terprises was reportedly 750 tons per 
month. There has been controversy con- 
cerning the origin of the tin concentrates 
and whether the smelters are conduits for 
smuggled, incoming concentrates.: 

After Houston and Rotterdam, Singapore 
is the third leading oil refining center with 
a 1.1-million-barrel-per-day capacity. Also, 
it is the second leading offshore rig-building 
nation in the world with major rig and 
tanker repair facilities. Singapore is the 
most important offshore oil exploration 
base in Asia and manufactures some drill- 
ing equipment. Shell Oil Co., Singapore 
Refining Co., Esso, Mobil Oil Co., and Brit- 
ish Petroleum Co. (BP) each have refineries 
in Singapore. BP, the smallest refinery of 
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the five, was the only company not planning 
to expand its present facilities. In addition, 
the Economic Development Board, the Gov- 
ernment's investment incentive agency, 
was discussing the possibility of a sixth 
refinery." 

In 1980, Singapore’s total trade was val- 
ued at $43.3 billion (imports, $23.9 billion 
and exports, $19.4 billion). The country’s 
largest trade partners were the United 
States, Japan, and Malaysia, each account- 
ing for about 13% of Singapore’s total trade. 
Principal commodity imports in 1980 were 
crude petroleum, $5.7 billion; office ma- 
chines and other electrical machinery, 
$1.7 billion; petroleum products, $1.3 bil- 
lion; and miscellaneous machinery and 
equipment, $1.0 billion. Singapore’s major 
exports were petroleum products, $5.5 bil- 
lion; crude rubber, $1.5 billion; office 
machines and other electrical machinery, 
$1.5 billion; and telecommunications appa- 
ratus, $1.3 billion. 


Table 7.—Singapore: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 f 
* ee Other (principal) 
METALS 
Aluminum: 
Oxide and . 3 1,425 882 _. Malaysia 880. 
Metal ig ng alloys: 
„„ EN MS 4,228 22,517 89 Japan 20,713; Pakistan 927. 
Unwerought and semimanu- 
factures 7,245 7,083 7 Malaysia 4,139; Republic of Korea 
152; Thailand 715. 
Danny metal including alloys, all 
i Ales 88 NA 80 -- India 60; Malaysia 18. 
Cadmium metal including alloys, all 
dio caste pees tgs aes ams NA 113 -— Mainly to Malaysia. 
Chromium oxide and hydrox ide 66 34 -— Malaysia 26. 
Oxide and hydroxide... ~~ 3 24 -— Mainly to North Korea. 
Metal including alloys, unwrought _ — NA 2 = All to North Korea. 
Copper: 
ul fate 385 NA NA NA. 
Matte -aan ð ß ĩ er NA 5 — All to Japan. 
Metal 1 alloye 
jj HM ER ERE Rm 9,896 15,543 1 "nois 8, ide inue of Korea 2,313; 
E and semimanu- 
facturess 4, 055 6,353 NA Malaysia 4,466. 
Iron and steel: 
e ^m concentrate value $22,513 $540 PE All to Malaysia. 
e 
„ Lic 8,745 1,710 -- Malaysia 893; Japan 718. 
io iron, ferroalloys, similar 
rials: —— co 6,143 12,046 -- Malaysia 11,455. 
Steel, primary forme 7,982 6,915 NA Malaysia 5, 917. 


See footnotes at end of table. 
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Table 7.—Singapore: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 


Semimanufactures: 
Bars, rods, angles, shapes, sec- 
Hens ose 


Universals, plates, sheets . 


Hoop and strip - s 
Rails and accessories 


doni CICER SS eS est 
Lead: 
Ore and concentrate 
Oxide... . ee 
Metal including alloys: 
777 C 
Unwrought and semimanu- 
factures ——— 2 ln 
Magnesium metal including alloys, 
unwrought . .....- kilograms_ .- 
Manganese: 
Ore and concentrate 


Mercury 76- pound flasks_ . 
Nickel ‘etal including alloys: 
OCOD os es os ep a he EE 
Unwrought and semimanu- 
Platinum-group metals including alloys, 
unwrought and wrought 


troy ounces. . 
Silver metal including alloys: 
Waste and sweepings" _ 
Unwrought and wrought 
troy ounces. _ 
Tin: 


Ore and concentrate 


_ kilograms_ . 


Oxide and hydroxide _ _ kilograms_ _ 
Metal including alloys: 


ra 
Unwrought and semimanu- 


factures __-_________-__ 
Titanium: 
Ore and concentrate 
M /ͤͤ]]] !. 
ngsten: 
aie and concentrate 
Metal including alloys, all form 
inc: 
Ore and concentrate value 
vue and peroxide excluding hydrox- 
Metal including alloys: TON 
Uawrought and semimanu- 
actures ______ ~~ _____~- 
Other: 
Ash and residue containing nonfer- 
rous metals 


Oxides, hydroxides, peroxides ui E 
Metals; 


Metalloids s 
Alkali, alkaline earth, rare-earth 
metals kilograms_ . 
Pyrophoric alloys _ _ ___._--~- 
Base metals including alloys, all 
form ee 


See footnotes at end of table. 


1978 


2,642 
632 
10,015 
18,501 
596 
36 


1979 


122,262 
111,598 


United 
States 


Destinations, 1979 


Other (principal) 


Malaysia 65,097; Hong Kong 12,423; 
United Arab Emirates 11 ,298. 

Malaysia 88,568; Burma 3 ,866; 
Brunei 3, 189. 

Malaysia 4, 302. 

Malaysia 9, 166. 

Malaysia 3, 844. 

Malaysia 18, 052; Brunei 5,809. 

Malaysia 135. 


West Germany 60. 
Malaysia 396. 


Taiwan 2,198; Malaysia 633. 

Malaysia 685; Thailand 155. 

All to Brunei. 

India 4,823; Kenya 3,200; Malaysia 
2, 929; Thailand 2, 685. 

Malaysia 793; Bangladesh 213; 
Thailand 100. 

Malaysia 15; Sri Lanka 5. 

Japan 359; Taiwan 12. 


India 219; Malaysia 89. 


Australia 32; Malaysia 32. 

Malaysia 25,302. 

Malaysia 40,381; Hong Kong 35,912. 

U.S.S.R. 2,100; Brazil 1,571; Spain 
1,540. 

Malaysia 885. 

Taiwan 100. 


Taiwan 486; Hong Kong 485; Malay- 
sia 219. 


Mainly to Hong Kong. 
Malaysia 627. 


North Korea 138; Netherlands 51; 
West Germany 48. 

Republic of Korea 15. 

All to Malaysia. 

Japan 808; Malaysia 215 

Taiwan 497; Japan 207; Malaysian 167. 


Malaysia 2,994. 


; Nigeria 120. 


Malaysia 5,810; Brunei 3,729; 
Netherlands 1,167. ; 
Malaysia 41; Japan 13; Thailand 1:4. 

Malaysia 28. 


Malaysia 172; Brunei 150. 
Mainly to Malaysia. 


NA. 
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Table 7.—Singapore: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


See footnotes at end of table. 


Commodit 1978 1979 . 
d coe Other (principal) 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Emery, pumice, corundum _ 30 111 _. Malaysia 93. 
Artificial corundum .... — kilograms. _ 8,170 470 _. All to Republic of Korea. 
Dust and powder of precious and 
semiprecious stones value T $11,155 $578 Hong Kong $10,577. 
Grinding and polishing wheels and 
stones 340 431 3) Malaysia 342. 
Asbestos -~ -————-------------- 5,901 9,535 — Malaysia 9, ate 
Boron materials: Crude natural borates _ 45 275 _. All to Mala 
lr 88 346, 894 431,989 — Malaysia 181 964 Thailand 69,953; 
Tanzania 45, 551. 
Chalk: jee . LLL 220 1,312 — Brunei 1,044; Malaysia 268. 
Clays and aay products including all 
refractory brick: 
Crude clays: 
Bentonite_ - ------------—-— NA 21,600 -- Philippines 8,059; Brunei 7,194; 
United Arab Emirates 2, 250. 
Fuller’s earth |... 265 5,066 A Malaysia 5, 037 
Dn (china clay -------——- 1,539 1,613 — Malaysia 1,563. 
7. 8 rl 451 4,641 p Philippines 2,745; Malaysia 1,440. 
Refractory including nonclay 
brick. aa 619 5466 — Malaysia 460. 
Nonrefractory® EF 10,151 14,536 6 Malaysia 12,069. 
Diamond: 
Gem, not set or arung 
ue, thousands. _ T$3,849 $6,322 $30 Hong Kong $3,159; Japan 401 180, 
Belgium-Luxem 
Industrial do... $12 $345 — Ho ong $134; Kuwait $11, 
Be ium-Luxembourg $ 
Diatomite and other infusorial earth .. .. — 11 60 zac drea 44; Philippines 9; Thai- 
has and QUOFSDAI FC 4,008 4.941 — Malaysia 4, 937. 
r materials 
erue 
Nitrogenous _____________ 185 1 — All to 10 
Phosphaticc 22 -— 18,019 12,465 m woe 10,860; Taiwan 1,444. 
Manufact : 
Nitrogenoun⸗ss 50,606 36,701 ae Banglade 36,606. 
osphatic LL LLL ccc 76,065 28,946 E ginden 21 ,500; Malaysia 3,861; 
Potassic_________._____-~ 203,616 234,167 NA Mesi P 454; Bangladesh 66,244. 
Other including mixed - 97,006 122,860 SEN Malaysia 1 22.059. 
| moni 9 381 -- Malaysia 308. 
Graphite, natural!!! 20 15 -- Malaysia 60; 8 
Gypsum and plasters 881 1,405 = ia 849; Hong Kong 288; 
Taiwan 147. 
õöĩÄè—⁴«¹Ü n] Oe Pa ON a 3,811 5,574 — Malaysia 2, 2r Sri Lanka 2,425. 
Magnes ite 50 102 — All to Malays 
Mica, all forms |... 15 153 — Brunei 105; Philippines 30. 
Pigments, mineral 
Natural, cruldee 1 200 _. All to Malaysia. 
Iron oxides, processed . —-------—— 339 421 — Malaysia 420. 
Precious and semiprecious Ponce natural 
and synthetic, excluding diam 
value, thousand&- É $19,604 $26,390 $353 Hoe 18850 $21, 556 e 
apan 
Salt and brin- 17,029 14,1831 EN i . 5 101974 974: y sm 2,410. 
Sodium and potassium compounds, n.e.s.: 
Causticsoda — - - — ---------——- 3,675 10,893 -- Malaysia 9,152; India 309. 
Caustic potash |... cc 648 258 — Malaysia 231. 
BA c uel nec eer 7,912 5,939 -— Malaysia 5,540; Thailand 200. 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 602 426 -- Malaysia 419. 
| (ie s oe 560 1,726 3 Malaysia 1,502. 
Dolomite, E NN 1 grade S 2,494 Papua New Guinea 2,478. 
Gravel and crushed rock ________ 4,529 4,315 ~- Brunei 2,700; Malaysia 1,603. 
Limestone ~ - ------------—-—— 681 — Mainly to Malaysia. 
Quartz and quartzite. -- -----——- 3) 3 on Do. 
$ N l metal-bearing 1,640 1,355 NA Australia 1, 082; Brunei 114. 
Elemental: 
Other than colloidalll — 14,137 5,190 a Malaysia 4,734. 
Colloidal, sublimated and precipi- 
RR arene ee 4,905 16,068 -- Malaysia 15,557. 
Sulfur dioxide. ----- — kilograms_ _ 608 420 — Malaysia 400. 
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Table 7.—Singapore: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 1978 1979 United 
States 
NONMETALS —Continued 
Sulfur —Continued 
Sulfuric acid 1,458 804 ao 
Talc, steatite, soapstone, pyrophyllite 135 807 "EM 
Other: 
Crüdé Lco ĩðͤ a eie 52,987 64,165 RT 
Slag, dross, and similar waste, not 
metal bearing 1,355 113,858 ENS 
Oxides and hydroxides of magnesium, 
strontium, barium.. —-—--—---—-——- 12 14 — 
Bromine, iodine, fluorine .. value $4,997 $12,812 ES 


puilcing materials of asphalt, asbestos 
fiber cements, and unfired 
nonmtals- NEPOS 12,008 17,973 8 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 1,007 26,478 3 
Carbon blaceckkk k 418 690 ae 
Coal, all 3 including briquets 298 1,038 ET 
Coke andsemicoke. . . . _ 7,002 8, 242 SM 
Hydrogen, helium, rare gases 
value, thousands $451 $1,161 AN 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. _ 1661 907 36 
Refinery ry products: 
Aviation... - do- 467 390 — 
Motor do 8,330 13,561 ut 
Jet fuel |. do_ ___ 12,663 17,119 4,644 
Kerosine and white spirit 
do- 7,091 6,829 
Distillate fuel oil do____ 26,884 30,435 zm 
Residual fuel oil do____ 53,899 56,929 1,765 
Lubricants ________~_ do... 13,160 3,791 (5 
Other: 
Mineral jelly and wax 
do— 294 345 m 
Napht a do____ 19,044 18,779 ie 
Nonlubricating oils do- 175 580 a) 
Pitch and petroleum coke 
do... 4 84 D5 
Bitumen and bituminous mix- 
tures, n. es do- 1.368 1,423 S 
Unspecified do... 78,338 7,149 (3) 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals ... 2,915 4,319 NC 


"Revised. NA Not available. 

1Excludes unreported quantity of conduit tubes valued at $213,766 in 1978. 
Wess than 1/2 unit. 

3May include platinum-group metals. 

*Excludes quantities valued at $131,938 in 1978 and $14,565 in 1979. 
5Excludes quantity valued at $32,093. 

SExcludes quantity valued at $88,658 in 1978 and $60,488 in 1979. 
7Excludes quantity valued at $507 in 1978 and $115 in 1979. 


Destinations, 1979 
Other (principal) 


Brunei 564; Philippines 112. 
Malaysia 800. 


Malaysia 60,331. 
Ja 5,500; Taiwan 3,726; Malaysia 
1924. * 


Mainly to Mal ae PL 
Malaysia $3,1 3 $2,922; 
Sri Lanka $2, 494 


Malaysia 6,865; Sri Lanka 3, 688: 
Hong Kong 2,298 


Bangladesh 16,112; Burma 8,199; 
Malaysia 1,732. 

Malaysia 465; India € 

Philippines 531; Me :aysia 330. 

Malaysia 7,166; Bangladesh 410. 


ae $608; Brunei $228; Taiwan 


Malaysia 871. 


Australia 102; 1 ua New Guinea 94; 
New Zealan 
Malaysia 2,956; Thailand 1,090. 
sapan 4, 253; Hong Kong 1 797; New 
aland 1, 467. 


Hong Kong 2,690; Malaysia 1,127; 

ia 751. 

Thailand 6,845; Malaysia 6,143; 
Australia 3, 254. 

Hong Kong 20, 367; Japan 15,181; 


Australia 7,823. 
der besa 740; ane 723; Republic 


Japan 67; Taiwan 36. 
Japan 15, 144; New Zealand 1,106. 
an 260; Thailand 187; Malaysia 


United Arab Emirates 45; New 
Caledonia 13. : 

Australia 313; Bangladesh 167; Viet- 
nam 111. 

Japan 4,717; Philippines 1,385. 

Taiwan 3,574; Malaysia 610. 
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Table 8.—Singapore: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodity 1978 1979 j me 
rte Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 7,242 11,000 TR i 10,400; China, mainland 
Oxide and hydroxide... 4,460 7,583 255 Japan 5,293; China, mainland 1,838. 
Metal including alloys 
3ͤã ùk 399 334 NA Malaysia 250; Brunei 62. 
Unwrought and semimanu- 
actures 124,219 28,739 3,253 Japan 3,871; Australia 3,821; 
lgium-Luxembourg 2, 273; 
Thailand 1, 964. 
5 metal including alloys, all 
toD 8 NA 14 — Mainly from China, mainland. 
n natural sulfides 1 2 — All from Belgium- Luxembourg. 
Boryllium metal including alloys, all 
erm 88 kilograms — 40 26 15 Japan 11. 
Bismuth metal including alloys, 
wroughhgt do NA 2,310 2,310 
Cadmium metal including alloys, 
unwroughnt NA 5 — Mainly from Australia. 
Chromium oxides and hydroxides .. .. .. - — 114 163 36 Finland 34; West Germany 28; 
United Kingdom 22; Japan 19. 
Cobalt: 
Oxide and hydrox ide 6 25 4 Ja 8; Belgium-Luxembourg 5; 
i Canada 3. i 
Metal including alloys, unwrought 
kil 8 _ NA 2,290 a Japan 2,000; United Kingdom 290. 
Columbium and tantalum metals in- 
8 alloys, all forms do- 17 8,187 6 Malaysia 8,181. 
Gre and concentrate ET 1 -- Mainly from Ja 
Matte value SON $40 _. All from Austr 
Metal =o alloys: 
Mc 1,561 8,060 ] Malaysia 2,267; United Arab 
Emirates 250; Brunei 208. 
die and semimanu- 
an as is re 118,184 23,832 900 Ja ep Australia 5,141; New 
an : 
Indium metal including alloys, 
unwrought ________________- NA 20 _. All from United Kingdom. 
Iron and steel: 
M e concentrate 16,459 6.781 — Malaysia 6,777. 
etal: 
Scrap ----------------- 92,940 109,055 54,952 Australia 46,481; Malaysia 9 856. 
Pig iron including cast iron - ——— 55,807 79,862 47,169 Sweden 16,200; Aust 
Sponge iron, powder, shot 832 1,266 4 Japan 366; Malaysia 334 
erroalloys 
Ferromangidesó 55 2,143 6,328 _. Australia 6,152. 
Other 3,920 1,409 10 Australia 336; Philippines 210; Re- 
public of Korea Taiwan 181. 
Steel, primary form 63,784 110,990 46 Mozambique 32,839; Republic of 
Korea 29,816; Japan 16,422. 
Semimanufactures: 
, rods, angles, shapes, sec- 
CONS o 8 211,509 246,862 3,318 nns 86,211; Mozambique 60,218; 
11742 Germany 22,911; Taiwan 
Universals, plates, sheets _ — 611,548 611,182 5,417 Ja e 657; Republic of Korea 
809; Mozambi ue 44,348. 
Hoop and strip - d ----- 72,374 30,545 575 ice 21293; Re ; Repu ue of Korea 
Rails and accessories 9,275 34,010 1,638 Switzer land 6,699; Ja- 
Y an 5,969; 6 
Wife omm 16,787 18,122 199 Japan 6,6 6, i aen mainland 6,332; 
Tubes, pipes, fittings |... r 1249,513 291,080 | 8,491 Ja 236, o India 10,721; Malaysia 
Castings and forgings, rough 6,284 10,246 3,810 Japan 5,067; Australia 986. 
Ore and concentrate 38 114 — Thailand 60; Australia 54. 
CCC 589 497 () Australia 424; West Germany 41; 
China, mainland 30. 
Metal including alloys 
see eee ee 664 235 -- Malaysia 111; Brunei 81; Japan 40. 
Unwrou ght 4,560 4,873 12 Australia 2, 2, 951; Malaysia 650; Burma 
Semimanufactures - -- ----- 1696 911 19 Australia 624; Taiwan 67; United 
Magn tal including alloys, all DR 
esium metal inclu oys, 
r ÉL iid eee 41 22 2 Japan 19. 


See footnotes at end of table. 
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Table 8.—Singapore: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 : 
d See Other (principal) 
METALS —Continued 
Manganese: 
Ore and concentrate 44, 980 33,517 A NA. 
Oxide. 8 2,319 2,161 -— Ireland 1,962; China, mainland 312; 
Japan 312; India 150. 
Mercur 76- pound flasks_ — 121 116 7 Japan 76; China, mainland 20. 
i eae metal including alloys, all " i , 
N ickel r metal including alloys: 
)))ö§ö»;—¹ù 8 31 55 _. Philippines 40; Malaysia 10. 
Unwrought and semimanu- 
factures_________________ 517 300 19 canara n United Kingdom 63; 
apan 23. 
Platinum-group metals including alloys, 
unwrought and wrought 
troy ounces. _ 1,414 5,466 4,694 Australia 514. 
Silver metal including alloys: 
Waste and sweepings? _ _ kilograms_ _ 5,744 2,526 1 Malaysia 2,189. 
Unwrought and wrought 
troy ounces. _ 687,832 809,169 158,181 Australia 240,712; 86.485 Kong 
= 153,295; Japan 86,48 
m 
Ore and concentrate 3.118 4.227 -— Thailand 2,014; Burma 1, 958. 
Oxide and hydroxide... 4 @) Mainly from Malaysia. 
Metal including alloys: 
S A LLL Ie 60 156 85 Hong Kong 63. 
Unwrought and semimanu- 
factures s 1,774 2,013 T Malaysia 1,103; cione Bong 415; 
United Kingdom 1 
Titanium: 
Ore and concentrate 55 182 _. All from Mala ayaa. 
Oxide suec 3,420 4,338 584 n 1,652; 2 877 Germany 914: 
Metal including alloys, unwrought 
m " kilograms - NA 1,423 465 United Kingdom 528; Japan 400. 
ungsten: 
Ore and concentrate __________ _ 405 486 (?) Burma 268; Thailand 207. 
2 Metal including alloys, all forms 54 76 Republic of Korea 54; Japan 10. 
inc: 3 
Ore and concentrate _ _ _ ___ value $240 $5 -— Mainly from Burma. 
wae and peroxide excluding bsdrox: 
SUME CREDIDI 432 397 1 United om 138; China, main- 
land 61; ysia 
Metal ao alloys: 
E E ae ee 8 403 445 -- Malaysia 409. 
Bluey powder ______________ 405 NA NA NA. 
Unwrought and semimanu- 
factures 18,253 18,038 190 Canada 8,011; Australia 4,148. 
Zirconium ore and concentrate 155 377 (?) Australia 207: Malaysia 170. 
Other: 
2 a eae containing nonfer- 
323 up nae Ci 37,380 104,240 Japan 97,000; Malaysia 6,655. 
Oxides, hydrorides, peroxides 432 670 58 Norway 130; China, mainland 128; 
United Kingdom 114; West 
Germany 111. 
Metals: 
Metalloids ______________ 21 26 1 Japan 21. 
kali, alkaline-earth, rare-earth 
inelalg.—— 2 oo 39 64 (3) West Germany 50; Japan 12. 
Pyrophoric alloys... 33 81 (3) China: manang 69; Austria 6; Hong 
ong 3. 
Base metals including alloys, all 
Ef» 321 8 2) Mainly from Malaysia. 
NONMETALS 
Abrasives, natural, n. e. s.: 
Natural: Pumice, emery, corundum, 
pea UU TU CUR LP RO 221 293 153 de 15 enon 22; New Zealand 20; 
ndia 
Dust and powder of precious and semi- 
precious stones value $2,365 $406,358 $270,000 Hong Kong $130,962. 
Grinding and polishing wheels and 
stones LL 1,239 1,456 37 Japan 711; Taiwan 231; Italy 149. 
Asbestos __ - ---------------—- 9,168 12,008 672 Australia 6,124. 
Barite and witherite____________~ 14,858 50,774 2,000 Thailand 43,472; India 3,000. 
Boron materials: Crude natural borates _ 204 628 628 
ment thousand tons. .. 1,636 1,682 4 Japan 1,272; Republic of Korea 316. 
Chalk- =s St ee te att 1,046 3,741 NA Malaysia 2, 401; nited Kingdom 722. 


See footnotes at end of table. 
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Table 8.—Singapore: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Clays and oy eee including all 
refracto 


Fuller’s eart nn 


Products: 


Diamond: 
Gem, not set or srung 
ue, thousands 


Industria! do____ 


Diatomite and other infusorial earth _ _ _ 
hier, and fluorpar FFF 
r materials 
"Crude, phosphatic FFC 
ufactured: 
Nitrogenouss 
Phosph ati 
Potas sic 


Other including mixed 


Ammonia -----—------—-—--——- 
Graphite, natura! 


Gypsum and plasterr 
romane and sillimanite value 


Pigments, mineral: 
Crude, natura!!! 


Iron oxides, processed |... 


Precious and semiprecious stones, except 


diamond, worked and unworked 
Natural value, thousands 
Manufactured. 8 
t and br ine 


Sodium and potassium compounds, n. e. s.: 
Caustic soda 


Caustic potash, sodic and potassic per- 
a oe eu eacus 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
e 


Limestone cluding 5 . 
Quartz and quartzite ------— 


Sand excluding metal- bearing 
Sulfur: 
Elemental: 
Other than colloidlilll 
Colloida —-- - ---------- 
Sulfur dioxide. - - - —- —- —- kilograms - 
Sulfuric acid 
Talc, steatite, soapstone, pyrophyllite 


See footnotes at end of table. 


1978 


NA 
4,721 
4,802 


146,021 


10,411 
167,081 


$21,925 
$282 


320 
5,503 


14,108 
14,484 
111,575 
247,697 
105,879 


409 
151 


71,003 
NA 
16,293 
180 
318 
136 
1,686 


$17,196 
$247 
50,993 
13,653 


800 
21,154 


1979 


46,377 
187 


5,983 
18,307 


57,067 
16,866 


$36,043 
$2,015 


651 
5,829 


17,090 
67,219 
53,217 
297,644 


119,008 


30,103 


592 
23,148 


17,121 
11,406 


5,137 
60 


948 
281.142 


United 
States 


45,117 
48 

184 
1,181 


11 
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Sources, 1979 
Other (principal) 
Netherlands 900. 
China, mainland 2, 296; Japan 722. 


1 3,754; Japan 1 431: United 
ie dom 533. 
Mr o 9,113; Japan 2,129; Austria 
3; United Kingdom 1,964. 


United Kingdom 2,394; Japan 2,214. 
iri Fe Japan 14,736; Malaysia 


Israel $14,899; Be 
$8,368; India $5.8 

Israel $651; Be ium Luxembourg 
$481; Switzerland $421 

Japan 49; Philippines 22. 

India 5, 021; China, mainland 587. 


China, mainland 4,760. 


West Germany 38,301; Italy 12,072. 

Israel 2,808. 

Canada 162,593; Israel 60,365; West 
Germany 52, 082. 

West Germany 90, 24.276 ; Belgium- 


Luxembou 
iri te ja 188. 


Japan 213; M 

China, mainland 2 225; Sri Lanka 154; 
Republic of Korea 97. 

Australia 51,285; Jaran 21,796. 

All from Netherlan 

Malaysia 13,938. 

Norway 125; China, mainland 82. 


India 183; Japan 29. 
1 15 Germany 18; China, mainland 


West Serman 
607; Japan 


um-Luxembourg 


any iso ; China, mainland 


Kenya $19,607; Hong Kong $2,073. 

Thailand $3 Japan $25. 

Taiwan 25, 743; Australia 11,000; 
West Germany 5,840. 


Romania 7,410; West German any Fe 
East Germany 8,494; Poland 2, 495. 


Hong Kong 201; Japan 162; United 
Kingd 


om 141. 
Kenya 17,641; Romania 4,578; East 
Germany 302. 


Malaysia 15,820. 

Italy 6, 675; China, mainland 2,758. 

Malaysia 4, 736. 

Malaysia 1, 083,104. 

Malaysia 48, 428. 

Malaysia 799; West Germany 71; 
China, mainland 51. 

Malaysia 274,360. 


Taiwan 365; West Germany 108. 

Taiwan 65; Poland 38; Thailand 20. 

United Kingdom 754; "Australia 459. 

Malaysia 717. 

China, mainland 3,073; Republic of 
Korea 758 
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Table 8.—Singapore: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 
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Commodity 
NONMETALS —Continued 
Other: 
/ ·˙·wt. Re a 


Slag, dross, and similar waste, not 
metal- bearing 

Oxides and hydroxides of magnesium, 
strontium, bariumm - ------—- 

Bromine, iodine, fluorine _ value 

Building materials of asphalt, asbestos 
and fiber cements, and unfired 
nonmetals 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural! 


Carbon black 
Coal, all grades, including briquets .. .. — — 
Coke and semicoke_____________ _ 
Hydrogen, helium, rare gases 

value, thousands 


Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. .. 


Refinery oducts: 


Jet fuel do— 


Other: 
Mineral jelly and i" 
o — 
Nonlubricating oils, n.e.s. 
scc 


Pitch and petroleum coke 
0- 

Bitumen and bituminous 
mixtures ae 
Unspecified. _ - do... 


Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals _____ 


r Revised. NA Not available. 


1Excludes unreported quantity valued at $1,599,515 imported in 1978. 


2Less than 1/2 unit. 
(May include platinum-group metals. 


1978 


99,689 
2,653 
109 
$21,312 


3,557 


16,933 
1739 


1979 


101,436 
9,590 
57 
$39,618 
7,615 


2,022 
6,293 
1,148 
9,261 


$530 


207,939 


377 
116 
49 


289 
2,147 


22,621 
10,125 


62 
98 


*Excludes quantities valued at $354,381 in 1978 and $43,656 in 1979. 


5Excludes quantity valued at $5,984,544 imported in 1979. 


United 
States 


40 


Sources, 1979 
Other (principal) 


West Germany 95,342; Malaysia 
5,441. 


Japan 5,100; Taiwan 2,320. 


Japan 34; West German 
Japan $10, 737; West N $5,375. 


Malaysia 4,750; Japan 379. 


Republico of Korea 770; United King- 


Malaysia 3, 508; Japan 2,008. 
Japan 49. 
Japan 6,850; Taiwan 1,970. 


e $117; 3 $90; United 


Saudi Arabia 108,027; Kuwait 38,265; 
Iraq 30,616. 


Netherlands Antilles 164; Iran 132. 
Bahrain 73; Philippines 35. 
Mainly from China, mainland. 


Malaysia 287. 

Bahrain 935; China, mainland 637; 
Australia 575. 

sa a 9,957; Iran 6,674; Kuwait 


United Kingdom 840; New Zealand 
821; China, mainland 736; Republic 
of Korea 618. 


Burma 28; China, mainland 26. 


Malaysia 12; China, mainland 7; 
Japan 5. 


Australia 8. 


Thailand 6. 
Malaysia 1, 208; United Arab 
Emirates 154, Thailand 63. 


United Ki 


dom 1, 853; Australia 775; 
Japan 555. 


Total excludes bricks of baked clay ‘valued at $505,548 in m and $524,865 in 1979. 


"Unreported quantity valued at $218 in 1978. 
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SRI LANKA?! 


The mining industry of Sri Lanka ac- 
counted for 3.5% of the GDP and 3.2% of 
total exports. New economic incentives 
involving the mining sector as well as other 
parts of industry and commerce have been a 
part of the Government’s renewed plan for 
economic recovery. 

The major economic problem during 1980 
was the drastic rise in the inflation rate— 
reportedly between 25% and 30% by July, 
and estimated by a Government official to 
reach 100% by the end of 1983. A second 
serious problem was the lack of new sources 
of financial aid as skyrocketing costs used 
up previously committed funds before proj- 
ects were completed. 

The three main projects were the massive 
Mahaweli River diversion project, the 
Greater Colombo redevelopment project, 
and the free-trade zone run by the Greater 
Colombo Economic Commission. Commer- 
cial loans were being considered as a source 
of financial support with the drying up of 
funds from international aid agencies. 

The accelerated development program 
was begun in 1977 and at first was plagued 
by problems including inadequacy of equip- 
ment and a shortage of skilled personnel 
and construction materials. In 1980, the 
Government encountered an inordinate in- 
crease in fuel prices, which imposed severe 
restrictions on financial resources. The cost 
of imported oil was 3.3 billion rupees (Rs)* 
during the first half of 1980 compared with 
Rs1.2 billion for the same period in 1979. 
Efforts to hold down the volume of oil 
imported met with little or no success as 
demands of the construction projects and 
oil-fueled electricity generation forced in- 
creased imports.3* | 

New incentives for economic recovery 
were begun in June 1980 and included a 5- 
year tax holiday for all companies involved 
in the Mahawela River scheme, and in the 
industrial sector, the same tax holiday to 
public companies considered essential to the 
country's economic progress. Tax conces- 
sions were made to the gem and jewelry 
industry from mines to exporters. These 
concessions were expected to ensure better 
prices to gem miners while promoting the 
export jewelry trade. 

In the 1977 economic liberalization, the 
value of the Sri Lankan rupee was set at 
Rs16.0=U.S.$1.00. During 1980, the rupee 
was being slowly depreciated by the Cen- 


tral Bank and by yearend was slightly over 
Rs17 —U.S.$1.00. Although the Government 
did not admit the pegged devaluation, ex- 
porters stopped forward exchange booking, 
and the exercise seemed to demonstrate a 
willingness to trim imports by making them 
more expensive. 

In June 1980, the International Develop- 
ment Association (IDA) approved $19 mil- 
lion credit for construction of energy trans- 
mission and distribution facilities. The ac- 
celerated Mahaweli Ganga Development 
Program, now constructing hydroelectric 
stations, will provide the electricity to be 
distributed throughout the country, ena- 
bling all sectors of the economy to benefit. 

An increase in production was reported in 
the agricultural sector in 1980, coming 
mainly from a record domestic rice crop. 
Increases in dairy products, livestock pro- 
duction, and improved performances in fish- 
eries also contributed to improvement in 
the food-producing sector. 

Sri Lanka's exports were overwhelmingly 
agricultural in nature. Tea, rubber, and 
coconut together generally account for over 
60% of total exports. In addition to the gem 
stone trade, the only other significant min- 
eral-based export was petroleum products. 
These were surplus refinery end products 
such as heavy residual fuel oil and interna- 
tional bunkers for ships and aircraft. The 
petroleum value was substantial, account- 
ing for 12.5% of export value in 1979. 

Sri Lanka's imports were dominated by 
crude oil, but consumer goods and products 
used in the development projects were also 
important. The trade balance, which was in 
surplus 3 years ago, has since turned into 
deficit. In the first half of 1980, the trade 
gap reportedly was Rs7.7 billion, compared 
with a Rs4.2 billion deficit for the same 
period in 1979. 


COMMODITY REVIEW 


In mid-1980, the Sri Lankan Government 
concluded agreements with one native and 
seven foreign companies to mine gem stones 


from a total of 33,000 acres in Sabaragamu- 


wa Province. This was the area expected to 
be submerged in mid-1984 by six reservoirs 
when the Mahaweli River irrigation and 
hydroelectric project was due for comple- 
tion. The agreement provides for the firms 
to bring in the capital, know-how, technolo- 
gy, and machinery, and carry out the 
mining under the supervision of the Gov- 
ernment-owned State Gem Corp. (SGC). The 
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royalty payments were individually nego- 
tiated and ranged from 5% to 20% of value. 
In addition, all of the companies agreed to a 
50-50 split of all profits earned. The SGC 
will have first option on the purchase of all 
finds. Ruby and sapphire were the major 
stones, but cat’s-eye and alexandrite also 
occur in the mining area. 

Until 1980, gem mining in Sri Lanka, 
while an important money earner for the 
country, had been a primitive, one-person 
or family operation, using the traditional 
wash pans, baskets, and shovels. Bulldozers, 
trench diggers, sifters, and other large 
earthmoving equipment will now be used to 
seek the placer gem stones. The gem stones 
are found in gravel-sized alluvium either in 
active streambeds or in former streambed 
material along the valley floors. The prima- 
ry source of the gem stones has never been 
found. 

The Government felt the mechanized 
mining projects would be a quick and practi- 
cal way of recovering at least some of the 
gems that will be lost once the Mahaweli 
valleys are flooded, and also a means of 
setting up a national gem reserve. Building 
sizable stocks would enable the SGC to play 
a regulatory role in international gem mar- 
kets, as well as boost Sri Lanka’s interna- 
tional credit worthiness and provide exhib- 
its for museums to attract tourists. 

Gems reportedly worth 660 million ru- 
pees were exported in 1980. The target 
for gem exports in 1981 was 750 million 
rupees.‘ 

A severe shortage of cement developed in 
1980 because of the unusual amount of 
construction underway in the country. The 
shortage forced the import of substantial 
amounts of cement in order to keep the 
construction on schedule. There were three 
cement facilities in the country in 1980. 
Plants at Kankesantuarai and Puttalam 
produce and grind clinker. The plant at 
Galle only grinds clinker supplied by the 
other two plants. Total design capacity of 
the system was just over 700,000 tons per 
year. A large expansion project was un- 
derway during 1980. Scheduled for comple- 
tion in 1982, the expanded capacity will 
reportedly produce a surplus of cement for 
export.*! 

The Sri Lankan Geological Survey De- 
partment conducted a yearlong uranium 
survey during 1980. Along five separate 
areas in the country, the geologists identi- 
fied what were described as large deposits of 
uranium ore. An 8-month detailed survey 
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was to commence in January 1981 to deter- 
mine quantity, grade of ore, and the eco- 
nomic feasibility of mining the uranium 
deposits. 

Sri Lankan graphite has a purity of 99% 
carbon when processed and lends itself to 
being ground down easily to submicrometer 
sizes, thus being particularly suitable for 
use in high-quality lubricants. During 1980, 
Indian collaboration was sought in develop- 
ing graphite-based industries in Sri Lanka. 
Under the proposal, India would supply the 
plants, equipment, and know-how and train 
the local technicians. Among the products 
proposed were foundry mold release com- 
pounds, carbon brushes and collars for elec- 
trical equipment, graphite-based paints, 
high-quality graphite-based greases and lu- 
bricants, dry and chemical cell electrodes, 
and graphite crucibles. 

The value of graphite exported during 
1979 totaled $4.8 million, a more than 26% 
increase over the 1978 value. 

Sri Lanka’s first ammonia-urea facility 
was completed during 1980, but by yearend 
had not yet been brought onstream because 
of concern over its economic viability. The 
complex was located at Sapugaskanda, 
about 11 kilometers from Colombo, and 
consisted of a 147, 000-ton-per-year N 
naphtha-based ammonia unit and a 143,000- 
ton-per-year N urea plant. The plant was 
designed and built by Kellogg Overseas 
Corp. at a cost exceeding $170 million. Until 
the expected 10,000-ton-per-month produc- 
tion level is realized, Sri Lanka will contin- 
ue to import urea as well as ammonium 
sulfate from Japan. 

Apatite was mined manually on a small 
scale and applied directly to crops without 
processing. The Government has been con- 
sidering setting up a phosphate fertilizer 
plant at the Eppawela deposit but there was 
little progress toward start of construction 
during 1980. 

Small-scale mining of mica has been un- 
derway in Sri Lanka for many years. Local 
cottage industry type manual mining oper- 
ations were located in the Rattota District 
north of Kandy, Madugoda, and the Matale 
and Andiradhapura Districts. These local 
mines sell their product to the State Graph- 
ite Corp., which handles marketing and 
sales arrangements. During 1980, the State 
Graphite Corp. became the State Mining 
and Mineral Development Corp. and will 
presumably have an increasing interest in a 
wider range of Sri Lankan minerals. 

At yearend 1980, seismic, magnetic, and 
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gravity surveys offshore northwestern Sri 
Lanka were undertaken for three U.S. firms 
by Prakla Seismos GmbH of the Federal 
Republic of Germany. The surveys were 
expected to be completed by early 1981. The 
efforts were on a production-sharing agree- 
ment whereby the concession holders would 
forego the capital invested in the survey if 
no petroleum was found. The contract for 
concession block 11 was held by Citco Sri 
Lanka Petroleum Corp., blocks 1 and 10 
were jointly held by Aracca Petroleum 
Corp. and Sundance Oil Co., and block 2 was 
held by Seahawk International Inc. Past 
surveys carried out by the U.S.S.R. revealed 
potential reservoirs and cap rock in these 
areas. 

Ceylon Petroleum Corp. (CPC) completed 
modifications at the country’s only petrole- 
um refinery early in 1980. The improve- 
ments removed bottlenecks in the Sapu- 
gaskanda flowsheet and will permit a 33% 
increase in refinery throughput. CPC had 
planned to install a $102 million hydro- 
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cracker in order to produce a better mix of 
middle-distillate products needed in the Sri 
Lankan economy. The present facility pro- 
duces a large surplus of heavy residual fuel 
oils, which have only a small market in the 
country. Political and economic problems 
cropped up in late 1979, and construction 
did not begin on the project as scheduled. 
The project was under study during 1980 
and was interrelated with the problem of 
startup at the adjacent fertilizer plant, 
which was designed to use naphtha feed- 
stock at a time when naphtha sold at a 
much lower price. Events at the fertilizer 
plant could influence the profile of products 
desired from the CPC refinery. 

Sri Lanka produced no crude oil or natu- 
ral gas in 1980. It has traditionally relied on 
the Middle East countries for its crude oil 
imports. In 1980, however, an agreement 
was also reached with Indonesia for the 
purchase of 360,000 tons of crude oil, Sri 
Lanka’s first purchase from outside the 
Middle East. 


Table 9.—Sri Lanka: Exports and re-exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 


Destinations, 1979 


1979 United 


States Other (principal) 
METALS 
ge eae ga metal including alloys, all 
a eR ee (1) 7 "E Nepal 3; Malaysia 3. 
Copper. metal including alloys, all forms 
value $4,800 $3,117 $782 India $1,547; Belgium $631; West 
Germany $147. 

Iron and steel metal, all form 17 7 -— India 5; Maldive Islands 2. 
Oxide 480 452 -- Republic of South Africa 445; 
Metal including alloys, all form T1 334 Zg Republic of South Africa 245; Hong 

ong 50; Bangladesh 39. 

Platinum-group metals including alloys, 

unwrought and wrought _ _ — value m $535 -- All to United Kingdom. 
Silver metal including alloys, unwrought 
and wrought |... do- $8,438 $281 $24 West Germany $257. 
Tin metal including alloys, all forms . 
do-— (1) $5 EAM Mainly to Netherlands. 
Titanium ore and concentrate 40,700 32,640 (à Mainly to Japan. 
her: 
Ores and concentrates 14,002 16,500 5, 700 Republic of Korea 6,000; Belgium 
ed Raus residue ames TA poner. idt 
metals m 9 — All to Japan. 
Base metale including alloys, al] form forms 
value 5144 $556 SE Norway $320; Netherlands $108; 
West Germany 868. 
NONMETALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones value " $348 _. Hong Kong $168; Maldive Islands 
cement. 237 308 _. All to Maldive Islands. 


See footnotes at end of table. 
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Table 9.—Sri Lanka: Exports and re-exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Clays and clay products including all 
refractory brick: 


Crude clay) h kilograms. _ 
Products: 
Refractory including nonclay 
Brieenk ee 
Nonrefractory 7/7 
Fertilizer materials, crude and manu- 
factured -= fais ʒ n 


Mica 


Worked including 5 


splittings -- 
ious and semiprecious one 


N atural PRI NC WR carats_ _ 


Sodium and potassium compounds, n.e.s. 
kilograms_ — 


Stone, sand gravel, excluding metal: 


bearing sand 
Sulfur: 
Unroasted p i e —- ——  kilograms. .. 
Sultan acid, oleum ______ 0- 
Activated natural minerals 
Halogens________~- kilograms. — 
Building materials of asphalt, asbestos 


and fiber cements, and unfired 


nonmetals |... .....- value 
MINERAL FUELS AND RELATED 
MATERIALS 


Coke and semicoke______________ 
Gas, hydrocarbonn cubic feet. 


Hydrogen, helium, rare gases 


kilograms. _ 


Petroleum and refinery products: 


Partly refined petroleum 
42-gallon barrels. - 
Refinery products: 
Nonbunkers: 
Gasoline do 


Distillate fuel oil. do 
Residual fuel oil do- 


Lubricants ... 8 
Other do____ 
Bunkers: 


Jet fuel __ thousand 42-gal- 
lon barrels. _ 

Distillate fuel oil do 

Residual fuel oil _ do 


Lubricants ______ do 


Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals _____ 


Crude including splittings and waste 


Ams. 


1978 


329 


(*) 
6,543 


411 
11,416 


881 


877,724 


154,598 


159 


97 


649 
559 
1.862 
6 


55,949 


1979 


4,161 


275 
11.154 
555 
100 


590,000 


10,577 
210 


10° 


339 


5 
160 
855 
144 


$53,387 


20 
168,802 


890 


594 
900 
2,188 
4 


81,392 


United 
States 


401 


19,745 
10,570 


Destinations, 1979 
Other (principal) 


N 4 3,136; West Germany 


Mainly to Pakistan. 
Singapore 3,275; Hong Kong 3,169. 


All to Japan. 

Japan 4.509, Australia 909; Taiwan 

Japan 525; United Kingdom 10; Bel- 
gium 10. 

All to United Kindgom. 

West Germany 144,945; United King- 
dom 143, 355 Japan 132, 992. 

Hong Kong 7 

Mainly to Maldive Islands. 

Do. 


Japan 338. 


All to Maldive Islands. 


United Kingdom 284; France 100; 
Republic of South Africa 43. 
All to Maldive Islands. 


West Germany $24,391; Australia 
$19,265. 


All to Ja 
Maldive lands 100,162; Pakistan 
68,640. 


All to Maldive Islands. 


Do. 


Do. 
Mainly to Maldive Islands. 
India 238,555; Australia 132,876. 
All to United Kingdom. 
All to Maldive Islands. 


Japan 56,211; Taiwan 16,202; Singa- 
pore 8,979. 


r 


Revised. 
1Less than 1/2. 
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Table 10.—Sri Lanka: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 ; 
á United Other (principal) 
METALS 
Aluminum: 
Oxide and hydroxide___________ 30 205 (1) India 143; United Kingdom 44; Japan 
Metal including alloys: 
Unwrought -----------—- 2 18 en Republic of South Africa 13; ae 2; 
ustralia 2; United Kingdom 
Semimanufactures 3,970 6,698 2 Hong rud 1, 10 Belgium 952, India 
a 
Arsenic oxide and acid ...... kilograms__ 10 2 _. India t nited dom 1. 
8 oxide and B 5 6 8 — United Kingdom 5; West Germany 2. 
pper: 
BU aati i edi I 9 (! Mainly from United Kingdom. 
Metal including alloys: 
Wong... 14 52 e Do. 
Semimanufactures |... 875 8,040 (1) Japan 6,495; Australia 426. 
Gold metal including alloys, unwrought 
and wrought _______ troy ounces _ T995,868 216,365 mos All from France. 
Iron and steel: 
e one concentrate 1 118 oat All from Singapore. 
etal: 
Straps coe ee ER 50 a All from Australia. 
Pig iron, cast iron, spiegeleisen, 
h! A 8 56 122 an api Kingdom 62; West Germany 
Ferroalloys._____________ 154 132 -— West Germany 51; North Korea 20; 
Republic of South Africa 20. 
Steel, primary form 24,756 50,834 NN Republic of South Africa 22,409; 
Netherlands 16,675; Ja 8, 174. 
Semimanufactures |... 70,334 94,008 433 Ja 8,981; Australia 7,951; Repub- 
ic of South Africa 5,365. 
Lead: 
Ore and concentrate -— ] -— All from France. 
ORIG 5 ³ĩé A ee 8 _. Mainly from United Kingdom. 
Metal neue alloys: 
Unwrought __ ~~ _§_______ 824 500 eS Kingde ny Burma 150; United 
om 68. 
Semimanufactures |... 61 79 -— Australia 45; United Kingdom 27. 
Magnesium metal including alloys, all 
form kilograms_ _ 59 10,901 (1) United Kingdom 10,001. 
Manganese: 
Ore and concentrate 2,101 1,018 um Si pore 0 4 Japan 347; United 
ingdom 8 
lI soe m ee 235 408 -— Japan 243; United Kingdom 155. 
Mercury ________ 76-pound flasks_ _ 476 46 (1 United Kingdom 41; Singapore 5. 
Molybdenum metal including alloys, all 
Err 8 kilograms_ _ 58 826 -— United nem 671; Sweden 127; 
apan 28. 
Nickel metal including alloys, all forms 6 15 -- United Kingdom 5. 
Platinum-group metals including alloys, 
unwrought and wrought 
troy ounces. . 180,719 3251 -— All from United Kingdom. 
Silver metal including alloys, unwrought 
and wrou ght Rer d e 2,122 3,959 m Do. 
Tin metal including alloys: 
r c cue I 49 72 -— United Kingdom 70; Japan 2. 
Unwrought ---------------- 4 12 xu d opan 2 ; Malaysia 3: United King- 
Semimanufactures — 30 41 (1 Republic ud South Africa 37; United 
Titanium oxide T6 81 estat Kingdom Kingdom 69; West Germany 
010 France 1. 
Tungsten metal including alloys, all 
NCT ee leue kilograms_ — 300 651 — Hungary 604. 
Uranium and thorium: 
Compounds 4 7 (1) China, mainland 6. 
mee metal ~ — kilograms - 452 11,183 -— A Mainly from Philippines. 
c: 
G ;;ö§êðÜ—vuaõAaA k ðK 925 565 2 United Kingdom 220; Belgium 183; 
Singapore 64. 
Metal 5 alloys: 
STD SPR ETE SOREN REE 1 (4) _. All from United Kingdom 
Dust ( (blue powder) kilograms_ — 465 460 48 0 Kingdom 312; West Germany 
Unwrought --—---------- 385 551 xm ET aes 489; Japan 50; North Korea 
Semimanufactures — 182 50 (1) Australia 30; France 10. 


See footnotes at end of table. 
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Table 10.—Sri Lanka: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Other: 
Ores and concentrates 
Oxides, hydroxides, peroxides 
Metal: 


gens Lise earth, rare-earth 
3 ograms _ 
Pyrophoric alloys, inr cu 
0 — 
Waste and sweepings of precious 
metals value_ 


NONMETALS 


Abrasives, n. e. s.: 

. Pumice, emery, corundum, 
i 717 
Grinding and polishing wheels and 
stones -—-------------—--- 
Dust and powder of precious and semi- 

precious stones including diamond 
carats - 


CCC» 


Nonrefractory / 
Diamond: 
Gem, not set or strung- - carats_ - 
Industrial value 
Diatomite and other infusorial earth .. _ — 


Feldspar and fluorspar,leucite, nepheline 
Fertilizer materials: 
Crude 


T 
Nitrogenouss 


Potass ic 


Ammonia mre Stearn 8 


Crude including splittings and waste 
Worked including agglomera 
ee 
ents, mine 
Crude, naturalaaaasa „ 
Iron oxide, processed 


Precious and semiprecious stones, natural 
and synthetic, excluding diamond 
carats_ - 


See footnotes at end of table. 


1978 


$161 


303 


25 
628 


7T102,733 
51 
21 


1979 


213,723 


26,121 
38,529 


119 

29 
391 
10,015 


5 


United 
States 


Sources, 1979 
Other (principal) 


All from Sweden. 
Mainly from West Germany. 


Sweden 3; India 2. 

West Germay 4,008. 

All from United Kingdom. 
All from Hong Kong. 

West Germany 8; Belgium 1. 


India 17; Singapore 7. 
Mainly from India. 


Japan 135; China, mainland 34. 

Japan 200. 

Canada 11,265; Botswana 200; 
Sweden 50. 

A from United Kingdom. 

Singapore 12,249; Philippines 9,000; 
Sweden 514. 

United Kingdom 90; India 10. 


Netherlands 4,500; Japan 520. 


United neon 397; India 126; 
Netherlands 65 651; India 392. 

All from Belgium. 

Republic of Korea 3,000; India 248; 


est German y 18. 
Re ublic of South Africa 325; United 
om 4 


Egypt 5; Netherlands 4. 


Republic of South Africa 30,900; 
.S.S.R. 15,510; Iraq 10,700. 
Egypt 21,741; "Netherlands 4 ,980. 
Canada ; West Germany 8,000; 
France 2, 


United Kingdom 5,000; Singapore 69. 
Indonesia 202; United Kingdom 56. 


land 2. 
India 2, 980; West Germany 1,413; 
France 240. 
India 1,835. 
Mainly from United Kingdom. 


Mainly from Japan. 
Singapore 85; United Kingdom 24. 
India 28; United 


West Germany 185; 
88; India 64. 


dom 1. 
nited Kingdom 


France 63; Japan 26. 
Mainly from Pakistan. 
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Table 10.—Sri Lanka: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Sodium and potassium compounds, n.e.s.: 
Caustic soda 


Soda as 
Stone, sand and gravel: 
Crude and portis waked 
ean y worked 
Worked 


Limestone, other than dimension 
kilograms. 

qan and quartzite_ __ — — — do... 

ravel and crushed rock |... 


Sand excluding metal- bearing 
Sulfur: 
Elemental: 
Other than colloidal ________ 


Talc, steatite, soapstone, pyrophyllite .... 
er: 
Crudé- o ee Go eee. 
Oxides and hydroxides of strontium, 
magnesium, barium 3 
Halo gens kilograma. .. 
Building materials of asphalt, asbestos 
and fiber cements, and unfired 


non metals 
Activated natural mineral products _ 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 
Carbon black and gas carbon 
Coal, all grades including briquets 
Coke and semicockeee 
Hydrogen, helium, rare gases 
Petroleum: 
Crude and partly refin 
thousand 42 gallon barrels.. _ 
Refinery products: 
b 33 do... 
Kerosine and jet fuel do- 
Distillate fuel oi do 
Lubricants do 
er: 
Mineral jelly and wax 
ocu 
Petroleum coke, bitumen, 
other residues |... do- 
Bituminous mixtures do- 
Unspecified- ~~ — — — do— 
Mineral tar and other coal-, petroleum-, 
or gas- derived crude chemicals 
r Revised. NA Not available. 
1Less than 1/2 unit. 


1978 


78,446 


43 
6,151 


24 
167 


1,898 
484 
12,391 
42 


11,142 
33 
118 


201 
41 


16 


1979 


10,613 


0 
647 


United 
States 


Sources, 1979 
Other (principal) 


France 5,150; 3 2, 250; United 
Kingdom 74 

France 5; West Germany 1. 

United Kingdom 2,888; Kenya 2,406. 


India 74; United Kingdom 6. 
Hong Kong 124; India 20. 


Japan 18,000; West Germany 3,72 
apan 
France 87; India 8; ited Kingdom 


5. 
United Kingdom 4; India 1. 


Singapore Kid 400; india m ; Belgium 32; 
Thailand 140; 140 China mainland 10; 
Poland 10. 
West Germany 45; India 4. 
Singa 213; Thailand 200; Nether- 
China, mainland 1,152; India 294. 


West Germany 3,250; Japan 26. 
Ja 6. 
India: 2,013; Japan 300. 


Indonesia 2,246; Singapore 70. 
Japan 168; United om 24. 


Romana 1,878; Australia 935; India 
Republic of South Africa 102; United 
om 95; Thailand 50. 
cn rmany 600; United Kingdom 
United Kingdom 17. 
Saudi Arabia 5,775; Iraq 2,227; Iran 
2,162; Libya 449. 
All from India. 
Singapore 511; China, mainland 51; 
Aden 55. 
Singapore 407; China, mainland 300; 
en 90. 
Singapore 9; India 4; Netherlands 4. 
Japan 11; West Germany 2. 
sd from United Kingdom. 
Singapore 214. 


United Kingdom 28; Belgium 25; 
West Germany 10; France 1. 


?Excludes an unreported quantity valued at $51,841 imported in 1979 from the United Kingdom. 
Excludes an unreported quantity valued at $2,002 imported in 1979. 
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VIETNAM“? 


Vietnam was not a major world producer 
of any mineral commodity during 1980. It 
did produce economically significant a- 
mounts of coal, phosphate rock, tin, chro- 
mite, and cement. Clay, used for brick and 
roofing tiles, was quarried in large quantity 
from hundreds of small, local, manually 
exploited clay pits. The brick and tile were 
fired generally in primitive batch kilns and 
used locally. A few large modern kilns 
provided a higher quality product for more 
important construction projects. Small 
amounts of antimony, copper, graphite, iron 
ore, lead, salt, dimension stone, and zinc 
were also produced. Deposits of bauxite, 
manganese, silver, and titanium minerals 
were also known to exist in the country but 
were probably not exploited to any impor- 
tant extent. 

The Vietnamese recognized the need to 
survey and prospect for mineral resources 
that could be useful to the economy. Survey 
work by Government geologists was under- 
way in 1980 with the help of Bulgaria, 
Czechoslovakia, Hungary, and the Soviet 
Union. Bauxite deposits were being delin- 
eated in the south. Czechoslovak and Bul- 
garian specialists were to prospect for lead 
and zinc in central and southern Vietnam. 
Selected areas in the south were being 
mapped with a stress on rare metals poten- 
tial. Czechoslovak scientists were to help 
train tin and tungsten prospectors. The 
sixth geological group, with a work force of 
1,100, surveyed limestone and coral deposits 
for the Ha Tien cement plant, evaluated 
peat occurrences in Minh Hai Province, 
fertilizer resources in the Central High- 
lands, and bauxite in Lam Dong, Dac Lac, 
and Song Be Provinces. During the bauxite 
exploration, brown coal, kaolin, and benton- 
ite deposits were also discovered. 

Late in 1980, the Permanent Geological 
Committee of the Council for Mutual Eco- 
nomic Assistance signed an agreement with 
the Vietnam General Department of Geolo- 
gy to provide technical assistance to Viet- 
nam in geological exploration and research 
techniques in the 1981-90 period. 

Specific data on mineral production are 
seldom released by the Government, partic- 
ularly if the figures would show unfavora- 
bly on that sector’s ability to meet or exceed 
the planned production. When figures are 
given, however, they are frequently stated 
in terms of percent increase over an unstat- 


ed or unknown period. It was estimated that 
the mineral sector generally accounted for 
about 5% of the GNP. 

The Vietnamese economy in 1980 contin- 
ued a downward trend started in 1979. Inept 
management in both the industrial and 
agricultural sectors, lack of resources, and 
inadequate food production, in part caused 
by natural disasters, were the main causes 
of the decline. Exacerbating the economic 
problems was the Government’s policy of 
devoting a major portion of the human and 
material resources to the military sector. 
The country had more than 1 million men. 
under arms during 1980, and the Govern- 
ment continued to recruit young men into 
the armed forces throughout the year. Some 
sources estimated that nearly one-half of 
the country’s budget was devoted to the 
armed forces. 

With Vietnam experiencing declining 
production in almost every sector and nomi- 
nal increases in even the best sectors, the 
Central Committee was compelled to intro- 
duce important reforms in its Sixth Resolu- 
tion (dated August 1979). These reforms 
were intended to promote productivity by 
giving greater freedom to private producers 
in agriculture and industry, as well as 
offering a wider scope for the free market in 
general.“ 

In past years the Government had follow- 
ed a rigid policy of purchasing grain and 
other surplus domestic products for a very 
low price. This resulted in a lack of incen- 
tive to produce more than the minimum 
quota. The policy was changed in early 1980 
with a fourfold increase in the purchase 
price for rice. Even that price was subse- 
quently doubled later in the year. 

This rise in the Government’s purchasing 
price for agricultural products, however, 
brought about a sharp rise in free market 
prices. The already widespread shortage of 
consumer goods was also aggravated. Then, 
in an attempt to slow the inflationary effect 
of the higher prices, the Government adopt- 
ed a dual pricing policy. Essential goods 
would be sold at a stable price, lower than 
the free market price. Nonessential com- 
modities would be sold at prices paralleling 
the free market price. The new buying 
policy would be to offer a stable purchasing 
price, below the free market price, to coop- 
eratives and individuals for a certain quota 
of their production. A higher price would be 
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offered for any production above the quota. 

In October 1980, the Government stabiliz- 
ed the grain tax for a period of 5 years at an 
average of 10% of the volume produced. At 
the same time the obligatory quota to be 
sold at the fixed price was also set for 5 
years. The results of these new policies 
would not be clear until well into 1981. 

Another reform introduced in some sec- 
tors during 1980 was to change the manner 
in which wages were determined. An end 
product or piecework wage system was in- 
troduced to increase individual incentives 
and productivity. One of the places where 
the system was tried was the Ha Tu coal 
mine. Beginning in the third quarter of 
1980, wages were paid on the basis of the 
end product output. The system reportedly 
worked well and the Ha Tu Mine was one of 
the few large enterprises to exceed the 1980 
production plan.“ 

Details of production and trade were not 
available for 1980, but some general infor- 
mation was released in the Vietnamese 
press. Total industrial output value was 
Dong 9,490 million“ in 1980 compared with 
Dong 9,520 million in 1978 (1979 figures 
were not included). The Statistics General 
Department reported that the industrial 
output index (1975=100) was 123.9 in 1977, 
130.6 in 1978, and 124.7 in 1979. The 1980 
data were not available, but the index will 
probably fall between the 1978 and 1979 
figures. Coal and cement production showed 
modest gains in 1980 over the 1978 tonnage. 

The 1981 production plan called for in- 
creasing electric power output by 6%; coal 
and phosphorous fertilizer, 10%; cement, 
67%; and nitrogen fertilizer, 100%. Chro- 
mite and tin production was also to be 
increased. 

Merchandise imports were estimated to 
be $1,200 million in 1979 with food and raw 
materials accounting for nearly one-half of 
the total. Merchandise exports were esti- 
mated at $630 million in 1979. Vietnam’s 
main mineral exports have been hard coal 
and phosphate rock. In view of the prevail- 
ing economic problems, it was unlikely that 
these minerals were exported in the usual 
quantities in 1980. 

In June 1980, Czechoslovakia and Viet- 
nam signed a 5-year trade agreement in 
which the volume of mutual trade was to be 
doubled over that of the previous 5-year 
period. Total imports from Czechoslovakia 
in 1979 were about $46 million, while ex- 
ports from Vietnam were about $13 million. 
Vietnam will receive, among other items, 
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power and engineering equipment and ma- 
chinery and will export rubber, coffee, 
clothing, and raw materials, including tin. 

Aid from Japan, an important source of 
raw materials and spare parts, was frozen 
for the second year. The country was thus 
heavily dependent on imports of raw mate- 
rials from the Soviet Union. The Viet- 
namese press, in July 1980, indicated that 
50% of Vietnam’s exports went to the 
U.S.S.R., which had supplied the bulk of 
raw materials, fuel, technical equipment, 
food, and consumer goods. In 1980, Moscow 
was believed to have given credit worth $1 
billion to Vietnam. One of the major goals 
of the third 5-year plan (1980-85) was to 
increase the value of exports, in particular 
tropical farm products, minerals, and hand- 
icrafts, in order to pay for this large inflow 
of imports. 


COMMODITY REVIEW 


Metals.—7in.—The Son Duong (possibly 
21°40’N, 105°28’E) tin mine was striving to 
improve production and succeeded in in- 
creasing the ore extraction rate by 3% and 
overfulfilled the 1980 norm by 10 tons. In 
past years the mine at Cao Bang supplied 
the majority of the country’s tin concen- 
trate to the small smelter at Tinh Tuc. It is 
not certain if Son Duong represents a new 
mine or an older operation not previously 
mentioned in the Vietnamese press. In 
either case, if Cao Bang is still operational, 
the tin production could be substantially 
higher than the reported tonnage. 

Nonmetals.—Brick.—Two new brick fac- 
tories began operating during 1980. The 
Phuc Thinh kiln was inaugurated on De- 
cember 30, 1979, and began producing at a 
rate of 25 million bricks per year. The plant 
was built with Bulgaria’s technical and 
financial assistance and was located in a 
northern suburb of Hanoi. 

The Linh Nam silicate brick factory was 
dedicated on July 20, 1980, and began oper- 
ating at a design rate of 30 million bricks 
per year. The plant was built with technical 
and financial aid from Poland. The two 
plants will require a combined total of over 
140,000 tons per year of raw materials, clay, 
silica sand, and limestone. 

Cement.—Work on expanding the produc- 
tion capacity of the cement industry contin- 
ued at a relatively rapid pace. Three major 
rotary kiln plants were under construction 
during 1980. 

The Bim Son cement mill was nearing 
completion at yearend 1980 with financial 
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and technical assistance from the Soviet 
Union. The plant was located at Bim Son 
(20°05’N, 105°52’E) in Thanh Hoa Prov- 
ince.** Construction progress on the first of 
two 600,000-ton-per-year kilns was appar- 
ently unsatisfactory in 1979 and early 1980. 
Additional specialized construction groups 
were brought in and around-the-clock work 
accelerated progress. The first kiln was 
then rescheduled for firing by April 20, 
1981, and the entire plant was to be com- 
pleted by the end of 1981. The maximum 
effort being put into completing the first 
production line may have disrupted a bal- 
anced construction effort on the second 
production line. As a result, the scheduled 
yearend completion of the whole plant may 
be unrealistic. 

Construction on the Danish- and Jap- 
anese-aided 3,100-ton-per-day Hoang Thach 
plant was also running behind schedule, 
and every effort was made to increase the 
efficiency and speed of construction and to 
hasten assembly of the imported equip- 
ment. The plant was rescheduled for firing 
by June 1981, and the entire plant was to be 
completed by yearend 1981. 

Equipment for the French-aided Ha Tien 
cement plant expansion was originally or- 
dered in 1977 but was just being delivered 
and transported to the construction site 
during 1980. Site preparation was continu- 
ing in late 1980 and installation of equip- 
ment was to begin in the first quarter of 
1981. 

The plant will have a pre-calcining sys- 
tem rated at 3,000 tons per day with a 4.8- 
by 89.5-meter kiln with planetary coolers, 
one 4,500-horsepower air-swept raw mill, 5.2 
by 11.0 meters, rated for 240 tons per hour, 
and two 4,200-horsepower cement mills, 
each 4.2 by 14.0 meters, rated for 90 tons per 
hour. 

Despite the fact that none of the big new 
rotary kiln plants was completed during 
1980, cement production was increased sub- 
stantially during the year. No mention was 
made in the press of the Haiphong cement 
plant successfully overcoming raw material 
supply problems and fulfilling the 1980 
production goal of 500,000 tons. In light of 
general industry problems in other sectors, 
extensive press coverage almost certainly 
would have been made if the plant had met 
or exceeded its target. The production in- 
crease was probably a tangible result of the 
completion of a number of mini-cement 
plants during 1979 and 1980. Many of these 
small vertical shaft kiln plants with capaci- 
ties between 5,000 and 20,000 tons per year 
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are now operating and supply a satisfactory 
product for local construction projects. Com- 
pletion of the big rotary kiln plants will 
relieve the still persistent shortages of ce- 
ment and allow more rapid progress on 
construction projects throughout the coun- 
try. 

Fertilizer.—Lam Thao superphosphate 
plant, the country’s largest, was being 
expanded during 1980 with Soviet technical 
assistance and a local labor force of over 750 
persons. The expansion was scheduled for 
completion in the first quarter of 1982. 

During 1980, the Lao Cai apatite mining 
region’s administration was occupied with 
repairing damaged equipment and reorga- 
nizing the management of the mines. In 
particular, the system of paying wages on 
the basis of the product obtained was insti- 
tuted here as in other areas of the country. 
Apparently the system has led to an in- 
crease in production but figures suitable for 
comparison with past production were not 
available. Although production probably in- 
creased over 1979 levels, it was very unlike- 
ly that it surpassed the preborder-war out- 
put. 

At least one 4.6-cubic-meter capacity pow- 
er shovel, 1 bulldozer, and 20 heavy trucks 
were returned to service during the first 
half of 1980. 

One event occurred in 1980 that could 
help remove a transportation bottleneck in 
fertilizer distribution. Hanoi radio claim- 
ed that the Hanoi-Lao Cai Railroad had 
been completed and a rail line installed on 
the Duong Bridge. Lao Cai had been believ- 
ed to be served by an old low-capacity, 
narrow-gage railroad system. It is possible 
that the broadcast referred to the comple- 
tion of a standard gage line to serve the 
vital apatite mines. Opening a standard 
gage line would greatly increase the ton- 
nage of raw ore that could be shipped to the 
numerous phosphate grinding plants 
around the country. 

Graphite.—In early 1980 the Ministry of 
Engineering and Metals and workers of 
Hoang Lien Son Province inaugurated the 
Mau-a (21°53’N, 104°41’E) graphite mine 
and concentration plant, the first such facil- 
ity in Vietnam. The local ore contained 18% 
to 20% carbon and was beneficiated by 
crushing and flotation to an 80% carbon 
concentrate. The plant was designed for 
a capacity of 1,500 tons of concentrate 
per year. Late in 1980, Hanoi radio claim- 
ed that the Provincial authorities had 
“expanded the graphite mine” and had 
“since early this year...exploited 3,000 tons 
of graphite.“ 
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Mineral Fuels.—Coal.—The coal sector 
continued to have trouble meeting produc- 
tion goals during 1980. The original 5-year 
plan target of 10 million tons of washed coal 
proved to be wildly optimistic and was 
revised sharply downward. At the begin- 
ning of 1980, the year’s goal was set at 8.5 
million tons and at 10.0 million tons “with- 
in the next few years."* By May, Hanoi 
radio was describing the measures to be 
used to turn out 6.3 million tons in 1980.“ 
By yearend 1980, it was apparent that even 
this goal was not reached. 

The Hon Gai-Cam Pha mining area was 
the major producer of high-quality hard 
coal. In past years, the area produced 
enough for all domestic need plus a consid- 
erable surplus. The exported surplus pro- 
vided one of Vietnam’s major sources of 
foreign exchange earnings. 

There were a number of articles in the 
Vietnamese press during the year criti- 
cizing progress in the coal sector and trying 
to determine how to increase production. 

One of the biggest problems was all 
phases of the coal transport network, from 
the working face to the ultimate consumer. 
Although an adequate number of trucks 
were at hand, a high proportion were not 
operable for lack of proper maintenance 
and spare parts. Roads were often in such 
poor shape that trucks were forced to travel 
at a very low speed. Under these conditions, 
drive train and tire wear were excessive, 
further overloading the already inadequate 
repair facilities. Railroad track was in 
equally bad condition; rail was badly worn 
and ties not replaced. A high proportion of 
coal cars were not operable. 

In addition to equipment problems, there 
were also problems of poor health and 
nutrition among the miners, particularly 
those working in the underground mines. 
The most skilled and experienced workers 
were the ones leaving, and the new younger 
workers did not have the technical training 
or experience to maintain desired produc- 
tion levels or perform required mainte- 
nance or repairs on the sophisticated min- 
ing equipment. 

With the pullout of the experienced Chi- 
nese managers and cadre in 1978, much of 
the job of planning, designing, and develop- 
ment work reverted to Vietnamese cadre. 
They had the enthusiasm but not the tech- 
nical or management skills required to keep 
the complex mining operations running 
smoothly. 
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The Government was doing everything in 
its power to boost production and efficiency 
in the mines. The incentive pay system, 
described earlier, was tried in at least some 
of the pits with apparently good results. In 
addition, several large new mines were 
under construction and many operating 
mines were being expanded or reequipped. 

Development of the Cao Son Mine in 
Quang Ninh Province began in 1977 and 
has received a good deal of attention in the 
press. The mine will be a 3-million-ton-per- 
year operation when fully developed. Built 
with technical and monetary aid from the 
Soviets, the mine will be one of the show- 
pieces of the Vietnamese mining industry. 
Several million cubic meters of overburden 
had already been removed by the beginning 
of 1980, and production was to start in May. 
The pit was to produce a limited tonnage 
during the startup period then produce 
about 1 million tons the first full year of 
operation. Development will continue until 
the design output of 3 million tons per year 
is reached. 

Another showpiece Soviet-aided project 
was to be the Mong Duong Mine, reportedly 
the first vertical shaft coal mine in the 
country (presumably other underground 
workings have horizontal or inclined adits). 
The mine was scheduled for an August 1981 
startup at a production of 430,000 tons per 
year. Development work was to include 
17,000 meters of underground crosscuts. By 
May 1980, 70% of underground work and 
80% of aboveground installations had been 
completed. 

Other projects utilizing Soviet aid were 
the reconstruction of Vang Danh Mine and 
sorting plant, restoration of Mong Duong 
sorting plant, design and construction of Ha 
Tu, Coc Sau, and Deo Nai Mines, and 
tripling capacity of Uong Bi coal selection 
plant to 1.8 million tons per year. The Khe 
Tam Mine with design capacity of 1.8 mil- 
lion tons per year will be built during the 
third 5-year plan. 

An unnamed coal sorting plant built with 
Polish assistance was inaugurated near Cua 
Ong Harbor in Quang Ninh Province on 
July 20, 1980. The plant capacity was de- 
signed to reach 3.2 million tons per year. 

Petroleum.—The three companies which 
have been operating offshore, AGIP S.p.A. 
of Italy, Bow Valley Industries Ltd. of 
Canada, and Deminex Deutsche Erdoel- 
versorgungsgesellschaft of the Federal Re- 
public of Germany, all met their 1979 and 
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1980 exploration obligations. The results 
were a very disappointing succession of 12 
dry holes. Bow Valley’s contract still called 
for it to drill two more holes by yearend 
1982. There were no U.S.-owned companies 
operating offshore of Vietnam. 

In July 1980, the U.S.S.R. signed an 
agreement with Vietnam for cooperation in 
geological prospecting and extraction of oil 
and gas. The agreement was said to cover 
the Bach Ho structure where Mobil Oil 
Corp. (United States) drilled a well that 
tested 2,400 barrels per day in February 
1975.50 

There was considerable speculation as to 
the Soviet’s technical ability to drill in the 
open ocean conditions off southern Viet- 
nam. However, they have been operating a 
Japanese-built jackup rig off Sakhalin Is- 
land, which could be brought to Vietnamese 
waters. Soviet equipment in European wa- 
ters would take several months to transfer 
to Vietnam but could be used. 

It was confirmed in 1979 by Vietnamese 
officials that natural gas had been discover- 
ed outside of Hanoi. The discovery appar- 
ently has not been developed, and it was 
speculated that the gas was contaminated 
and would be difficult to handle. 

Vietnam produced no oil or natural gas in 
1980 and imported petroleum products to 
fill its needs. 
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Table 11.—Vietnam: Apparent exports of mineral commodities ! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Antimony metal including alloys, all forms 

Chromium and chromite ____________~_ 

Tin metal including alloys: 
Unwroughggntl.l 
Semimanufactures __ 


MINERAL FUELS AND RELATED 
MATERIALS 


Anthracite and bituminous .. 


Briquets of coal. - --- ------------ 
Petroleum refinery products 
Kerosine 4 2 gallon barrels _ 
Lubricantss ---- do— 
Revised. 


1978 


9,661 


1489, 255 


318 


1979 


59 
13,516 
80 

l 


2,020 


588,994 
1,695 


1,225 
1,239 


Principal destinations, 1979 


All to Japan. 
Do. 


Hong Kong 50; Japan 22. 
All to Hong Kong. 


Do. 


Japan 319,061; Republic of Korea 249,472. 
All to Thailand. 


All to Hungary. 
All to Saudi Arabia. 


lOwing to a lack of official trade data published by Vietnam, this table should not be taken as a complete presentation 
of Vietnam's mineral export. These data have been compiled from various sources, which include United Nations 


information and data pu 


official trade statistics of individual trading partners. 


lished by the partner trade countries. Unless otherwise specified, 


data are compiled from 


Table 12.— Vietnam: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum metal including alloys: 
Unwroughgn tl. 
Semimanufactures 

Chromium oxide and hydrox ide 

0 7 oxide and hydroxide ... 


CCC 


Metal i including alloys, semimanufactures 
Iron and steel metal: 


Pig i 
Ferroalloeũ⸗ s 
Semimanufactures: 

Bars, rods, angles, shapes, sections 


Universals, plates, sheets 


Lead: 
ONC -conas is es 
Metal including alloys: 
Unwrou ght 
M mimanufactures — - - - - --- - - -— 
anganese oxide 
Mercury // 16-pound flasks_ — 
N ickel i metal including alloys, semimanu- 
factures ..—— 4. es 
Silver metal including alloys, unwrought 
and wroughht value, thousands 


Tin metal including alloys, semimanufactures 
Titanium oxide 
Tungsten metal including alloys, all forms 
kilograms. 
Zinc: 
Oxide and peroxide _____________ _ 
Metal including alloys, semimanufactures 


See footnotes at end of table. 


1978 


2162,674 
106,140 
2,122 

4 

15,157 
212,038 
1,457 


1979 


Principal sources, 1979 


Hungary 606; Japan 147; Sweden 24. 
All 55 1 Japan. 


All from Bulgaria. 

Japan 55; Australia 8: Sweden 6. 
All from Japan. 

NA. 


Ja 15,841; Poland 12, 508; Sweden 

Jap: 18,505; Hungary 2,858; Sweden 
2227 

219 Germany 990; France 233; Japan 

France 160; Sweden 39. 

Japan 2, 981; Sweden 858. 

Japan n 8 406; West Germany 468; Singa- 

Renee 152; Japan 251. 


All from Japan. 


All from Japan. 

Do. 
Sweden 19; Italy 13. 
All from Japan. 


Do. 
All from Singapore. 
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Table 12.—Vietnam: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 


Other: 
Ores and concentrates_____________ 
Oxides, 5 peroxides 
Metallo ids 


NONMETALS 


Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, etc .. . 
Grinding and polishing wheels and stones_ 
Barite and witherite___§____________ _ 
Cement c Be eee 


Feldspar and fluorspar _____________~— 
Fertilizer materials: 
Manufactured: 
Nitrogenous ________________ 
POLSBSIC- motd oan le 
Other including mixed. - ------- 
Ammonia __~_~__ ~~~ _ 
Gypsum and plasterss 
//%»—vÜe eel pg ⅛¼•m ⁊ 
Mica: 
Crude including splittings and waste 
(ö see ⁵⁰˙ LL 
Pigment, mineral: Iron oxides, processed 
Sodium and potassium compounds, n. e. s.: 
Caustic soda——ꝛ LLL LLL L2 2 
Caustic potash ____________----- 
Soda BSD oi cere ces 
Stone, sand and gravel: 
Dimension stone, worked 
artz and quartzite - 
nd excluding metal- bearing 
Sulfur: 
Elemental, colloidal |... ........- 
Sulfuric acililqaadaakkak ___ 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black 


Petroleum refinery products: 

Gasoline thousand 42-gallon barrels _ 

Keros ine do— 

Distillate fuel oil ——---------- do— 

Residual fuel oil .. ... do— 

Lubricant!u ------- do... 
er: 
Liquefied petroleum gas -do _ _ — 
Mineral jelly and wa do____ 
Nonlubricating oils _ _ _ _ _ do— 
Petroleum cke do- 
Bitumen and other residues do- 
Bituminous mixtures 0 —— 


Mineral tar and oil-, petroleum-, or gas- 
derived crude chemicals 


“Estimated. Revised. 


NA Not available. 


1978 


1 
1241, 789 


“4,100 


4,712 


1979 


NA 
5,491 


Principal sources, 1979 


All from Japan. 


All from Japan. 

Sweden 2. 

All from Singapore. 

USE 49,000; Singapore 18,628; Japan 


All from Singapore. 
Japan 188. 


Ja 5,410; France 2,447; Hungary 1,163. 
Italy 702; Sweden 119. 

All from Japan. 

All from Singapore. 


U.S.S.R. 172,552; Bulgaria 20,405. 
U.S.S.R. 44,682. 


Japan 2. 
Singapore 34; France 16. 
Austria 7. 


All from Singapore. 
All from Japan. 
Japan 10. 


West Germany 75. 


Singapore 7. 


All from Sweden. 


All from Japan. 
Do. 


apto 350. 

All from Japan. 
All from Australia. 
All from Japan. 


Algeria 716; Italy 340. 
0 5 122; Italy 53. 
Italy 627; Algeria 107. 


All from Singapore. 
Singapore 694; Italy 136. 
Ja 11. 
Italy 10; Japan 5. 
All from Japan. 
All from Singapore. 
Do. 
Do. 
NA. 


All from Japan. 


lOwing to a lack of official trade data published by Vietnam, this table should not be taken as a complete presentation 


of Vietnam’s mineral imports. These data have been compiled 


from various sources, which include United Nations 


information and data published by the partner trade countries. Unless otherwise specified, data are compiled from 
official trade statistics of individual trading partners. 
The total includes estimated exports from the U.S.S.R. which have been omitted for 1979. 


SLess than 1/2 unit. 


The Mineral Industry of 
Other Countries of the 
Near East 


By E. Shekarchi! and Peter J. Clarke? | 


CONTENTS 

Page Page 
Afghanistan 1307 People's Democratic Republic 
Bahrain 3.2.2. 2 8 1310 of Yemen _______________ 1324 
Jordan _________________- 1315 Qatar ___________________ 1325 
Lebanon _______________~_- 1320 Syrias 1328 
f 1321 Yemen Arab Republic 1330 

AFGHANISTAN 


A year after the Soviet Union invaded 
Afghanistan and replaced President Amin 
with their choice, President Karmal, Af- 
. ghanistan remained in turmoil. In some 
respects, the political and economic situa- 
tion in Afghanistan was no better by the 
end of 1980 than it was preceding the 
December 1979 invasion. The Government 
faced widespread and growing alienation 
and resistance, virulent factionalism within 
the ruling party, and an acute shortage of 
material. The mining sector of the country 
did not fare better either; the only raw 
material produced in a significant amount 
was natural gas, which was exported main- 
ly to the Soviet Union. No statistics on 
production of other minerals and materials 
were available by yearend. 

Most of Afghanistan’s gas production was 
from the Hodja-Gugerdag Field, southeast 
of Shibarghan. The gas flow from this field 
had been about 300 million cubic feet 


per day since 1961. An estimated 230 to 
250 million cubic feet per day of Hodja- 
Gugerdag’s production was moved by pipe- 
line across the Amu-Darya River into the 
Soviet Union. Most of the remainder was 
transmitted eastward to a 105,000-ton-per- 
year fertilizer plant and an electric power 
station built near Mazar-i-Sharif with Sovi- 
et assistance. After the Soviet invasion, the 
second gasfield, Djar-Kuduk, in the Shibarg- 
han area, was brought under production. 
This field, which will produce about 200 
million cubic feet per day, consists of four 
gas zones in the Jurassic and lower Creta- 
ceous zones between 3,000 and 8,500 feet 
deep. The gas has a high hydrogen sulfide 
content, with considerable carbon dioxide. 
A new treatment plant was built at Djar- 
Kuduk by Soviet technicians under a turn- 
key contract at the end of 1980. It is be- 
lieved that most of the Djar-Kuduk's initial 
flow will be sent to the Soviet Union. 
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Table 1.—Other countries of the Near East: Production of mineral commodities! 


Country, commodity, and unit of measure 1976 1977 1978 1979 1980 
AFGHANISTAN? 
5 3 ͤ ets a metric tons_ — 18 13,000 *13,000 4,000 ate 
PERNES E RA Saas ö 8 cu 5,316 12,100 12,930 3,000 PUN 
5 hydraulic do— e167, 000 136,000 127,000 140,000 50, 000 
Coal, bituminous. s do- 164,131 182, 000 212,725 100,000 a 
Gas, ‘natural 
Gross million cubic feet 96,000 90,000 90,000 70,000 970,000 
Marketedcc do. ... 89,805 *84,000 81,824 ,000 *60,000 
dem stone: Lapis Lazuli kil ^ 7,406 6,310 1,984 6,000 EUM 
Gypsum _________________ metric tons. _ NA ,648 A -— 
Natural gas liquids 
thousand 42-gallon barrels_ _ 9 “10 *10 10 *5 
Ni itrogen: N content of ammonia*.. metric tons 35,000 35,000 25,000 25,000 *10,000 
SAC rock a5 caren y LLL do— 69,583 77,684 81.112 20, 000 05, 000 
Sa ne i esie eee ree do... 8,685 5,711 1,715 500 uo 
BAHRAIN 
Aluminum metal: 
Sgt smelter _._______ metric tons 122,058 121,356 122,800 126,000 126,152 
nat : 
Gross millions cubic feet 107,464 121,228 131,150 143,449 *140,000 
Marketed _______________ do... 76,931 83,392 91,805 102,950 ,468 
Natural gas liquids: 
Butane and propane 
thousand 42-gallong barrels. .. NA NA NA 485 1, 500 
Naturalgasoline.. do... NA NA NA NA 1, 200 
Petroleum 
898 thousand 42-gallon barrels. — 21,287 21,236 20,190 18,741 18,338 
Refinery products 
fin ee RE ol ee NN ND do... 9,520 9,829 11,099 9,249 8,869 
Jetfuel. 5 L2-- do_ - 8, 11,743 11,756 11,803 18,797 
Kerosine o- 5,361 3,265 912 868 547 
Distillate fuel oil |... do. ... 19,475 23,571 23,988 23,574 20,586 
Residual fuel oi] ... ... do... 26, 476 33,687 29,373 30,640 27,046 
Lubricants_ ~~~... -___ do... s 844 379 130 875 
| Me a a an MEER T NOE do... 9,084 10,523 10,939 13,201 *12,300 
Refinery fuel and losses do- 1,257 2,271 1,507 2,245 2, 100 
z uem tet do- 80,006 95,233 89,953 91,710 *85,620 
Sulfur, byproduct of petroleum metric tons 10,000 7,000 ,909 25,148 32,559 
JORDAN 
Cement, hydraulic thousand metric tons__ 533 566 564 800 800 
67%%%%%0050³˙³˙ es a do. ... 12 6 9 25 30 
Ypi c ß do. .. 21 22 36 36 70 
Iron and steel: Crude steel _ ___ ____ ~~ do... 142 742 60 90 90 
Gee ee ee ee, metric tons 8,000 8,000 8,000 3,500 *3,500 
Petroleum refinery products 
Gasoline thousand 42-gallon barrels__ 1,729 1,954 2,108 2,465 2,263 
Jet fuel 2-5 te do... 834 872 ,152 1,104 1,759 
Kerosine_ LL LLL  ___ do... 1,241 829 1,146 1,062 1,314 
Distillatefueloil |... .. . ...... do... 2,505 2,604 ,109 8,499 „509 
N Ml do... 1,601 1,558 1,987 2,584 3,312 
er: 
reri petroleum gas do____ 428 394 500 r 565 475 
Sea ae TEE do... 885 497 643 1 €730 581 
iper E including lubricants 
8 4 s 49 r e55 *50 
Refinery fuel and losses do~- 516 559 559 r 635 637 
lll : — do- 9,243 9,267 11,203 12,699 *13,900 
Phosphate rock... thousand metric tons 1,717 1,782 2,903 2,825 4,243 
BAM OL oe e LIN E ee do_ _ __ 30 30 30 
Stone: 
Limestone. 2.2 ------------- do— 5,000 5,000 6,000 6, O00 4,182 
Marble thousand square meters 150 3) 160 200 200 
LEBANON? 
Cement, hydraulic thousand metric tons. 1,704 1,360 1,381 2,122 2, 200 
Tr we oS metric tons. — *13,000 15,000 11,000 9,750 10,000 
Iron and steel 
Crude steel thousand metric tons__ 8 7 6 eee =e 
Semimanufactures . _ do____ I 250 220 €220 
Linef c o oon utes tty Sa aay a do... 180 162 101 120 120 
Petroleum refinery products: 
Gasoline. - thousand 42-gallon barrels. - 93,904 2,809 4,019 3,498 *3,400 
C »A do... *1,097 964 1,019 923 
Kerosine. 22 LLL s do____ . 206 144 175 *150 
Distillate fuel oil............_. do 3,101 2,432 2,354 2,609 2,600 
Residual fuel oil |... .. _ do... 4,650 4,595 4,367 5, 237 *5,000 


See footnotes at end of table. 
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Table 1.—Other countries of the Near East: Production of mineral commodities? 


Country, commodity, and unit of measure 


LEBANON? —Continued 
Petroleum refinery products —Continued 


er: 
Liquefied petroleum gas 
Unspecified 


Natural gas liquids 
thousand 42-gallon barrels. .. 


do... 


do- 


do— 


PEOPLE’S DEMOCRATIC REPUBLIC OF 
YEMEN 


Gypsum 
Iron and steel: Crude steel 


Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. .. 
Jet fuel. e do— 
Keros ine do____ 
Distillatefueloil |... do... 
Residual fuel oi] |... do____ 
Other ____________________ do. .. 
Refinery fuel and losses do— 
A Ludus do... 
Salt thousand metric tons 
QATAR? 
Cement, hydraulic do— 
Iron and steel semimanufactures do____ 
Gas, nat 
Gross million cubic feet 
keted® — do- 
Natural gas liguids 
thousand 42-gallon barrels. _ 
Nitrogen: N content of ammonia __ metric tons 
Petroleum: 
Crude thousand 42-gallon barrels_ _ 
Refinery products 
asoline ~~~ Lco 2- do... 
Jet fuel do- 
Keros ine do... 
Distillate fuel oil .. . . do... 
Other uon lum do- 
Refinery fuel and losses and partly finished 
JJ ĩͤ K 8 o — 
FCC do... 
Stone: limestone ___. thousand metric tons 
| SYRIA 
Asphalt, naturaaall!ll do 
Cement, hydraulic, 2... do_ _ __ 
„natural: 
Grosses million cubic feet. 
Marketed _____._§____________ do____ 
Rm 8 metric tons 


thousand metric tons 
Nitrogen: N content of ammonia .. metric tons 


Petroleum: 
Crude thousand 42-gallon barrels. .. 
Refinery products 
Gasoline do-— 
Kerosine and jet fuel. do-— 
Distillate fuel olli do____ 
Residual fuel oil ~._________ do____ 
Other: 
Liquefied petroleum gas do- 
Asphalt do___ 


See footnotes at end of table. 


—Continued 


1976 


e175 
e906 
€14,623 
35 


137,323 
3,806 
133,795 
NA 
NA 


167,038 

52,124 
€90,000 
181,644 


62, 496 


80 

23, 000 
69,685 
3,434 
2,920 
5,282 
7,273 


244 


1977 


531 
1,011 
12,548 
35 


139,868 
4,745 
123,626 
NA 
NA 


€14,394 
15 


170 


151,499 
56,750 


105,000 
162,316 


1978 


1979 


235,795 
154,041 


77 
303,400 


184,772 


10,585 


1,825 


1980° 


*117,000 
21,189 


*1,500 
103,528 
101,678 
329,748 


€13,170 
*80 


209 
450 


` €220,000 


146, 500 


265 
418, 000 


172,554 


1310 MINERALS YEARBOOK, 1980 
Table 1.—Other countries of the Near East: Production of mineral commodities! 
—Continued 
Country, commodity, and unit of measure 1976 1977 1978 1979 1980 
SYRIA —Continued 
Petroleum —Continued 
Refinery products —Continued 
Other —Continued 
Refinery fuel and losses do... 1,288 1,570 "T 730 1, 500 
ff A do 21,114 27,741 27,330 27,740 930,400 
Phosphate rock.. thousand metric tons. 511 4750 1.272 1,250 
Sal- eo m mm 8 do— 54 106 €110 15 
Stone, sand and gravel: 
Stone: 
Dimension: Marble cubic meters. _ NA 51,063 *50,000 11,562 970,000 
F thousand cubic meters NA 985 €1,000 2,013 €2,000 
Sand and gravelnln „ do... NA 4,561 $5,000 7,870 7,500 
Sulfur, byproduct of petroleum and natural gas 
thousand metric tons 5 4 e6 e6 e5 
YEMEN ARAB REPUBLIC? 
Cement do- 60 60 63 90 81 
Salt ee ee do 100 75 30 90 65 


Estimated. Preliminary. NA Not available. 
1Table includes data available through Oct. 12, 1981. 


In addition to the commodities listed, a variety of other crude construction materials (common clays, stone, and sand 
and gravel) presumably is produced, but output is not reported quantitatively and available information is inadequate to 


make reliable estimates of output levels. 
Includes gas reinjected into reservoirs, if any. 


BAHRAIN 


Despite the continuing decline in Bah- 
rain's production of crude oil, revenues 
from the petroleum sector were at an all- 
time high in 1980. Bahrain's gross domestic 
product (GDP) in 1980 was estimated at $2.2 
billion? in constant 1977 dollars, which rep- 
resents a real growth rate of 5.4% over the 
1979 GDP. Following the Government's suc- 


cessful deflationary policies in 1978-79, 


planned increases in capital expenditure in 
the 1980-82 development plan were intend- 
ed to sustain real growth in the economy at 
1% to 8% per year. The rate of inflation was 
lowered from a high of about 20% in 1977 to 
8% in 1980, which gave further stimulus to 
the Government to increase spending. 

Revenues from the petroleum sector 
amounted to about $3.15 billion, which rep- 
resents a substantial 33% increase over the 
1979 level. Bahrain’s only oilfield, the Awali 
Field located onshore, produced about 
47,000 barrels per day. The field has been in 
operation for nearly 50 years, and requires 
constant maintenance and the use of highly 
sophisticated secondary and tertiary recov- 
ery techniques to remain productive. These 
techniques have extended the life of the 
field for an additional 10 to 12 years, to the 
late 1990’s or possibly beyond the year 2000; 
original estimates predicted exhaustion of 
reserves by 1990. 

The major source of Bahrain’s oil income 
is the Abu Sa’fah Field, located in the 
Persian Gulf north of the island. The field is 
owned and operated by Saudi Arabia, but 


the revenues from production are split 
evenly by Saudi Arabia and Bahrain. Abu 
Sa’fah produced about 150,000 barrels per 
day in 1980, and consequently over" half of 
Bahrain revenues from crude oil are from 
this arrangement. Crude oil from the Awali 
Field, as well as crude oil from Abu Sa'fah, 
was sold at official Saudi Arabian prices. 

Bahrain produced approximately 85 mil- 
lion barrels of refined petroleum products 
in 1980 from the Sitra oil refinery. Input for 
the refinery came from Bahrain's own field, 
with the remainder being imported from 
Saudi Arabia. Petromin, the Saudi Arabian | 
Petroleum and Minerals Organization, was 
under contract to supply the refinery with 
100,000 barrels per day of crude oil. Another 
100,000 barrels per day was supplied by the 
California Texas Petroleum Co. (Caltex), a 
joint venture of Chevron U.S.A. Inc. and 
Texaco Inc. (United States), which operate 
the refinery. Caltex's input is derived from 
their crude oil entitlements in Saudi Ara- 
bia. 

Caltex originally owned the entire oil 
industry in the country (both the oilfield 
assets and the Sitra refinery), through its 
subsidiary company, the Bahrain Petrole- 
um Co. (Bapco) The gradual transfer of 
ownership of the oilfield assets was complet- 
ed in 1979. The Bahrain National Oil Co. 
(Banoco), a Government-owned company, 
became the new owner. In July 1980, an 
agreement was signed transferring 60% 
ownership of the 250,000-barrel-per-day re- 
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finery to the Government. The remaining 
40% share remained in the hands of Caltex. 
Bapco continued to operate the refinery, 
receiving crude from both shareholders and 
processing it on their behalf. Each party 
had the right to dispose of its share of 
refinery products, with the normal through- 
put working out to 150,000 barrels per day 
for Bahrain and 100,000 barrels per day for 
Caltex. 

To permit the Government to build up its 
own marketing organization, and to allow 
Caltex to continue to fulfill its contracts, 
both sides agreed on a buy-back arrange- 
ment, where the Government will sell Cal- 
tex a portion of its entitlement over a 3 1/2- 
year period. The volume started at 135,000 
barrels per day in the second half of 1980, 
and was to be reduced every year to 112,000 
barrels per day in 1981, 70,000 barrels per 
day in 1982, and then phased out entirely by 
1983. Banoco was responsible for marketing 
about 3% of the refinery’s output locally 
within Bahrain. 

Banoco also became responsible for di- 
recting new exploration efforts for oil and 
gas. Most exploration was concentrated in 
the offshore Persian Gulf region. A 12- 
month, $15 million seismic exploration sur- 
vey was initiated during the year by West- 
ern Geophysical Co. of Houston, Tex. (Unit- 
ed States) The survey was funded by the 
Bahrainian Government along with the Ku- 
wait Oil Co. 

Bahrain's reserves of natural gas were 
becoming increasingly important in light of 
the decline in oil production. Approximate- 
ly 140 billion cubic feet of natural gas was 
produced during the year, most of it was 
associated gas from crude oil production. An 
estimated 9 trillion cubic feet of nonassoci- 
ated gas reserves was located in the Per- 
mian Khuff Formation, which underlies the 
oil-producing Bahrain Formation. The Bah- 
rain National Gas Co. (Banagas) was formed 
in 1979 to utilize the previously flared 
natural gas. Banagas was composed of Ba- 
noco (75%), Caltex (12.5%), and the Arab 
Petroleum Investment Corp. (12.5%). Bana- 
gas fed most of the associated gas into the 
domestic distribution system, which became 
the power source for local industry. Alumi- 
num Bahrain (ALBA) received 85% of its 
energy requirements from this tailgas. The 
remainder of the associated gas was fed to 
the newly completed natural gas liquids 
(NGL) plant. The plant was built by the 
Japan Gasoline Co. for $72 million, and the 
first shipment of liquids was made in March 


1980. The plant was designed to utilize 100 
million cubic feet per day of associated gas 
to produce 280,000 tons per year of NGL, 
80,000 tons of propane, 79,000 tons of bu- 
tane, and 125,000 tons of naphtha (natural 
gasoline). Output of the Banagas facility 
was sold to Caltex, which was responsible 
for marketing. 

The volume of Khuff gas, or nonassoci- 
ated gas produced, ranged from 250 million 
cubic feet to 460 million cubic feet per day, 
depending on the season. The output is sold 
to Bapco (88 million cubic feet per day), with 
the remainder going to the aluminum ex- 
trusion plant and local power stations. The 
use of air-conditioners in the summer ex- 
plains the increased usage of gas by the 
power stations. 

In other petroleum- related activities, 
Bahrain, Kuwait, and Saudi Arabia signed 
a joint venture agreement to establish the 
Gulf Petrochemicals Industries Co., which 
was capitalized at $160 million. Initial con- 
tracts for the complex were awarded during 
1980. The complex was to produce 1,000 tons 
per day of methanol and 1,000 tons per day 
of ammonia. Production was scheduled to 
begin in 1983. Wimpey laboratories (United 
Kingdom) won a site survey and soil analy- 
sis contract for the plant, which was to be 
located on a 600,000-square-kilometer site to 
be reclaimed from the sea. King Wilkinson 
International of Houston, Tex. (United 
States), was awarded a $9 million contract 
for initial feasibility studies, and Uhde 
(Federal Republic of Germany) won a con- 
tract for processing technology and techni- 
cal expertise. 

Bahrain’s effort to diversify its economy 
away from the oil sector was centered on 
several industrial projects, the most estab- 
lished of which was ALBA, which has been 
operating since 1971. Aluminum production 
was again slightly above capacity, at 
126,000 tons in 1980. Capacity was to be 
upgraded to 170,000 tons per year in 1981 
through the addition of two new potrooms. 
The Government owned the majority share 
(57.9%), with Saudi Arabia holding 20% of 
the equity, and Kaiser Aluminum Bahrain 
(United States) and Breton Investments 
(United Kingdom) owning 17% and 5.1%, 
respectively. The minority shareholders ex- 
ported their share of production as standard 
ingots or ran the metal through the alumi- 
num powder plant, Bahrain Atomiser Inter- 
national, in which Breton has an interest 
through Eckhardtwerke A.G. (Federal Re- 
public of Germany). The Bahrain and Saudi 
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share of the output was handled by Bahrain 
Aluminum Co. (Balco), which is the market- 
ing company for ALBA. Revenues from the 
export of aluminum were down slightly to 
$96 million, because Balco held back some 
of its stock awaiting price increases. 

Negotiations were underway for Bahrain 
to host a six- or seven-member partnership 
in the Gulf Aluminum Rolling Mill Co. The 
plant was to produce 40,000 to 60,000 tons 
per year of semifabricated aluminum prod- 
ucts. Equity holders were expected to be 
Bahrain, Kuwait, Saudi Arabia, and Iraq at 
20% each, and Oman and Qatar at 10% 
each. Production was tentatively scheduled 
to start at the end of 1983. The mill was to 
be supplied aluminum ingots from ALBA. 

The Bahrain Aluminum Extrusion Co. 
(Balexco), a Government-owned company, 
was in the process of upgrading capacity by 
one-third through the installation of addi- 
tional anodizing facilities. Balexco has 
maintained its output at about 3,600 tons 
per year for the last 2 years. 

Also in the planning stage was an iron 
ore pelletizing plant, to be set up in Bahrain 
by 1985. The Arab Iron and Steel Co. was 
formed as a joint venture of Kuwait, Bah- 
rain, the United Arab Emirates, private 
companies, and other gulf lending organiza- 
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tions. The company was capitalized at $150 
million. The project was to produce 4 mil- 
lion tons per year of iron pellets, to be 
exported to neighboring gulf countries. Bah- 
rain hoped to establish a steel industry 
sometime in the future. 

A joint venture to produce cement came 
onstream during 1980. The Saudi-Bahraini 
Cement Co. opened its first kiln late in 1980 
and began producing about 1,500 tons per 
day. The plant, which was located in Saudi 
Arabia, was designed to produce 6,000 tons 
per day of cement, making it one of the 
largest plants in the Middle East. Bahrain 
was to receive one-half of the plant’s output. 

Bahrain’s major infrastructure project, 
besides the profitable Arab Shipbuilding 
and Repair Yard and the modernized Port 
of Mina Sulman, was the Saudi-Bahrain 
Causeway. A consortium, led by Ballast 
Nedam (Netherlands) and including Mit- 
subishi Metal Corp. of Japan and Bandar 
Trading and Contracting Co. (Saudi Arabia), 
was selected to build the set of bridges 
linking Jasra in Bahrain to Khobar in 
Saudi Arabia. The contract was valued at 
$564 million. The causeway was expected to 
have immense implications for the island 
nation’s economy. 


Table 2.—Bahrain: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 
Aluminum metal including alloys, all 
rm —?w] 168,015 
Copper metal including alloys, all forms 762 
Iron and steel metal: 
öÜ·Ü6 ec 200 
Pig iron, ferroalloys, similar materials ToS 
Steel, primary forms... 109 
Semimanufactures_ ______~____~— 13,902 
Lead metal including alloys, all forms 7 
Nickel metal including alloys, all forms hs 
Silver metal including alloys, unwrought 
and partly wrought 
value, thousands $54 
Zinc metal including alloys, all forms — 
her: Base metals including alloys, scrap 20 
NONMETALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones 9 
Cements x... ee le mL 6,110 
Clay products: Nonrefractory |... 182 
Fertilizer materials: Manufactured 1 
Iii e e 88 1,099 
Stone, sand and gravel: 
Dimension stone, worked... 40 
Sand excluding metal- bearing 76 
i i i ey es =o 


See footnotes at end of table. 


Destinations, 1979 


1979 : 
d Other (principal) 
131,021 2. Japan 46,748; India 20,998; Republic 
of Korea 10,893. 
13 c. Kuwait 9. 
36 NR India 31. 
18 Ll All for ship stores. 
380 MM Do. 
7,972 EM Ship stores 7,951. 
1 a All for ship stores. 
2 8 Do. 
12 s All for ship stores. 
7 ed Do. 
2 EE Do. 
1,716 "E Ship stores 1,713. 
521 -. Saudi Arabia 496; United Arab 
Emirates 21. 
4 viis All for ship stores. 
109 Je Do. 
1 2n Do. 
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Table 2.—Bahrain: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodi 1978 1979 : 
z 70 Other (principal) 
NONMETALS —Continued 
Other: 
Slag, dross, similar waste, not metal- | T 
Building materials of asphalt, as asbestos v 
and fiber cements, 
nonmetals |... I" 423 391 -- All for ship stores. 
MINERAL 70 AND RELATED 
Asphalt and bitumen, natural NA 24 = Do. 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels_ — 10,517 8,586 8 United Arab Emirates 3, [n Austra- 
1,238; New Zealand 
Kerosine and jet fuel do— 12,099 20,170 -. United Arab Emirates 4, 270 0 Austra- 
lia 1,556; Philippines 973. 
Distillate fuel oll dos 126,282 23,399 __ United Arab Emirates 6 ,662; Japan 
2,580; Suadi Arabia 1,892. 
Residual fuel oil do... 21,661 30,404 _. Democratic Republic of Yemen 9,030; 
New Caledonia 4,427; Ja 
Lubricants — do— 328 296 a lodia 176; Philippines 70; Australia 
Liquefied petroseum gas ---do...- NA 851 __ Mainly to United Arab Emirates. 
Unspecifiedd do 9, 887 1.433 nas United Arab Emirates 956; 
Qatar 417. 
NA Not available. 
1Includes bunker loadings. 


Table 3.—Bahrain: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodi 1978 1979 ; 
z e Other (principal) 
METALS 
Aluminum metal including alloys, all 
CC ˙⸗mA MPM 758 1,013 53 France 275; United eee 147; 
West Germany 97 
N 
and concentrate 1 m 
Metal including alloys, all forms ...... 9,726 1,246 43 Japan 425; 5 300; United 
Iron and steel metal: 
SCPE oe 5 7 -— All from West 59 
Pig iron, ferroalloys, similar materials 426 105 2 Kuwait 40; 26, Hom 
Steel, primary form 77 29,278 5, 649 sopann ,426; public of Korea 
Semimanufactures: m 
Bars, rods, angles, shapes sections 37,349 ga 
Universals, plates, sheets 13,510 11,896 2,164 Mis or 6,591; panics ‘a Korea 869; 
Hoop and strip- --- m 
and accessories 35 2 
WY Oc oL C 125 194 14 bi et 3 72: Belgium- 
Luxembo «4 
Tubes, pipes, fitting 15,566 13,059 438 ded Kid 4,029; udi Arama 1,875; 
Castings and forgings, rough g (1) "A 
NE men including alloys, all forms 29 887 2 Finland 350. 
icke 
Ore and concentrate 
value, thousands ens $1 — All from United 
Metal including alloys, all forms (1) 3 — United Kingdom 2 est Germany 1. 
Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands $10 $24 $1 United Kingdom $22. 
Silver metal including alloys, unwrought 
and partly wrought _______ do- 3158 $7 $1 United Kingdom $6. 


See footnotes at end of table. 
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Table 3.—Bahrain: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodity 1978 1979 : ie 
i Other (principal) 
METALS —Continued 
Tin metal including alloys, all forms () 17 a= United Kingdom 9; Australia 8. 
Zinc metal including alloys, all forms 67 44 ZE United Kingdom 29; Denmark 14. 
Other base metals including alloys, all 
6 Ea 350 1,108 708 Singapore 222; Japan 74. 
NONMETALS 
Abrasives, n.e.s.: 
Natural value, thousands. . $8 $4 —— All from France. 
Grinding and polishing wheels and 
stones S Oe 18 22 _. China, mainland 7; Japan 5; Republic 
of Korea 5. 
Asbestos, crulTe ae 14 -— Mainly from Netherlands. 
Cement. . - ˙ AAA AA 604,307 187,739 67 Japan 106,661; Italy 15,099. 
Clay products: 
Refractory including nonclay brick .. — 3,416 1,691 128 bo Ne 248. 768; West Germany 
Nonrefractory ____________-- 33,631 7,985 40 Italy 5,108; pain 969; United 
Diamond: Gem, not set or strung 
value, thousands $3 $56 MES United Kingom via Belgium- 
Luxembourg $10 
Fertilizer materials: 
Crude oe ee 19 149 S Kuwait m Vanuatu 25. 
Manufactured 335 858 oe Australia 358; West Germany 299. 
peu and plasters -_—---------- 4,985 130,079 24 United Arab Emirates 129, 
"Limé SS ola ee SS 585 319 2 Republic of Kores 136; United 
Kingdom ; 
Mica, workeedl NEN 590 2 Republic of Korea 587. 
Precious and semiprecious stones except 
diamond value, thousands. 319 813 -— India $6; Austria $4. 
Sd. —— nl eee eee 841 1,110 35 Netherlands 570; China, mainland 
270; Hong Kong 121. 
Stone, sand and gravel: 
ension stone: 
uae and partly worked 304,185 16,980 37 United Arab Emirates 16,589. 
Workeelllklk 159 73, 348 21 United Arab Emirates 71, 633. 
Gravel and crushed rock DN 112,094 _. United Arab Emirates 108,689. 
Sand excluding metal- bearing 83 332 NN D 230; United Kingdom 
Other 
Slag, Ta similar waste, not metal- 
MM NES P 78 6,820 -— All from Spain. 
Building materials of asphalt, asbestos 
and fi 2c cements, an unfi 
nonmetala. LL LLL 6,218 2,438 15 United Kingdom 864; India 664; 
| Republic of Korea 310. 
MINERAL FUELS AND RELATED 
MATERIALS 
8 and bitumen, natural! UM 33 33 
Coal, all grades including coke and 
briquets e t E 88 (4) 32,795 32,777 United Kingdom 6. 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. . 70,237 72,472 — All from Saudi Arabia. 
Refinery products: 
Gasoline 4 lon barrels. _ NA 85 iio Iran 76. 
Kerosine and jet fuel _ _ do- NA 326 140 Meee Germany 101; United Kingdom 
Distillate fuel oil . _ do. NA 112 15 Lebanon 30. 
Residual fuel oii _ _ _ — do- NA 8,079 7 Australia 8,032. 
Lubricants |... do- NA 53,480 4, 600 United Arab Emirates 22,554; 
Singapore 10,640. 
Liquefied petroleum gas 
do_ ___ 162 360 23 sak a n 5 151; United Arab 
Unspecified |... do_ ___ 425,173 781,872 583,933 Australie 1 166. 5082 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 8 ee 
NA Not available. 


1Less than 1/2 unit. 
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JORDAN 


The mineral industry in Jordan consisted 
of the mining of phosphate rock, petroleum 
refining, the production of cement, and the 
mining and quarrying of various building 
materials. The mining industry continued 
to increase its share of the total GDP from 
20% of the $2.3 billion* in 1979 to about 
22% of the $2.9 billion GDP in 1980, mainly 
owing to an increase in the production of 
phosphate rock and an increase in the price 
of refined petroleum products. The mineral 
sector was to continue to expand over the 
next several years, with production com- 
mencing from the Dead Sea potash project 
and the Aqaba phosphate fertilizer complex 
in 1982. 

Jordan’s economy continued to prosper in 
1980, with an overall growth in the gross 
national product (GNP) of 23%, from $2.9 
billion in 1979 to $3.6 billion in 1980. The 
overall index of industrial production show- 
ed a 23% increase over that of 1979, with 
phosphate rock production leading the way. 
Also adding to the economic upswing was a 
bumper crop in the agricultural sector, 
where production of wheat and other grains 
was up an average of 500%. To maintain 
the combination of high industrial produc- 
tion and agricultural output, the new 1981- 
85 5-year development plan concentrated on 
industry and mining (21%), and irrigation, 
water projects, and agriculture (20%). 

Despite the substantial growth in Jor- 
dan’s GNP over the last several years, the 
country has experienced chronic and grow- 
ing trade deficits. The oil import bill alone 
equaled all export earnings. Although ex- 
ports increased by 42% and imports increas- 
ed only 23% from that of 1979, the differ- 
ence in absolute terms was a $3.2 million 
increase in the merchandise trade deficit 
from $1.55 billion in 1979 to $1.86 billion in 
1980. As in previous years, the deficit was 
more than made up for in receipts from 
tourism, official loans and aid grants, and 
remittances from Jordanians working 
abroad. Receipts from these three sources in 
1980 were $516 million, $1.3 billion, and 
$795 million, respectively. With these reve- 
nues, the overall balance of payments show- 
ed a surplus of $334 million for the year. 
Jordan’s merchandise trade balance was 
also expected to improve in the coming 
year. Since 1977, imports of capital goods 
have exceeded imports of consumer goods. 
Industrial production was expected to in- 
crease significantly when this capital 
growth becomes productive, probably with- 


in the early part of the decade. 

The production of phosphate continued to 
be Jordan's major mineral industry in 1980. 
Output increased from 2.8 million metric 
tons in 1979 to over 3.9 million metric tons 
in 1980. The substantial increase in output 
was due to production from the newly 
opened mines at Wadi-El-Abyad. Exports of 
phosphates amounted to 3.61 million tons in 
1980, which brought in revenues of $156 
million. Jordan's phosphate production has 
increased rapidly since 1977. This increase 
was the result of careful management by 
the Jordan Phosphate Mines Co. (JPMO) in 
maintaining production levels at the earli- 
est mining center, Ruseifa, the progressive 
expansion of the second center, El Hasa, 
and the development of a new mining and 
milling operation at Wadi-El-Abyad. 

At Ruseifa, 14 kilometers from Amman, 
phosphate production began in 1937, and 
output has been maintained at approxi- 
mately 800,000 tons per year since 1960. The 
phosphate occurs in beds from 1.5- to 3- 
meters thick, with an average triphosphate 
of lime (TPL) content of 62% to 72%. 

At El-Hasa, 138 kilometers south of Am- 

man, the JPMC and its contractors were 
conducting six mining operations on five 
separate ore bodies. The phosphorite at El 
Hasa occurs in two horizons, the upper of 
which is usually 2.5 to 3 meters thick with 
an average 62% to 75% TPL content. The 
lower horizon ranges from 2- to 9-meters 
thick but is not being worked. Proven re- 
serves at El Hasa were 105 million tons. The 
mining rate of El Hasa has increased from 
1.7 million tons in 1979 to over 2.2 million 
tons in 1980, and was expected to rise to 
over 6 million or 7 million tons within a 5- 
year period. 
. A new mine site came onstream during 
the year at Wadi-El-Abyad, about 20 kilo- 
meters north of El-Hasa. Output from the 
mine in 1980 was about 900,000 tons, with 
an average content of 68% TPL. The phos- 
phorite beds at Wadi-El-Abyad were similar 
in structure to El-Hasa, and proven reserves 
were put at 72.5 million tons. Only one ore 
body out of three is currently being worked, 
but plans were to increase output from the 
new location to 3 million tons per year by 
1985. 

Two milling and beneficiation plants 
were operating in 1980, one at El-Hasa, and 
a new plant at Wadi-El-Abyad. At El-Hasa, 
five separate crushers fed phosphate rock 
into five beneficiation plants, three with a 
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500,000-ton-per-year capacity and two with 
an 800,000-ton-per-year capacity. Output 
from the plant was 72% to 75% TPL, with a 
moisture content of 18%. The material was 
loaded onto rail cars at 600 tons per hour, or 
onto trucks at 1,500 tons per hour. The ore 
mills at Wadi-El-Abyad consist of three 
500,000-ton-per-year process lines with an 
output of 72% to 73% TPL, or 73% to 75% 
TPL, which is transported by road to the 
rail line at El-Hasa. 

Jordan’s future in the phosphate mining 
industry was guaranteed by the large but 


unexploited reserves at Esh-Shidiya, located 


several kilometers south of Ma’an near 
Hitiya. Reserves at Esh-Shidiya were esti- 
mated at 923 million tons. The JPMC has 
entered into various negotiations concern- 
ing development, but no plans have been 
made, and exploitation was unlikely before 
1990. 

Beginning in 1982, the JPMC will begin 
delivering some product to the Jordan Fer- 
tilizer Industry Co.’s (JFI) new fertilizer 
complex just south of Aqaba. The JFI was 
formed in 1975 as a joint venture with 
Agrico (United States) and American Ferti- 
lizer Co. The main contractor for the plant 
was Spie Batignolles (France) using Rhone- 
Poulenc phosphoric acid process technology. 
Heurtey Industries (France) was contracted 
to build the sulfuric acid plant. Agrico 
pulled out of the project in 1977, and the 
Jordan Government took up its stake and 
appointed Mitsui Toatsu (Japan) to super- 
vise the work. Current shareholders in the 
company were the Jordan Government 
(26%), JPMC (25%), the Arab Mining Co. 
(10%), and the International Finance Corp. 
(5%) along with several other Arab finan- 
cial institutions and Jordanian private in- 
terests. 

The plant, being built at an estimated 
cost of $300 million, is composed of two 
650,000-ton-per-year sulfuric plants, a 
400,000-ton-per-year phosphoric acid unit, 
and two granulated diammonium phos- 
phate or nonammonium phosphate plants, 
each with a 900,000-ton-per-year capacity. 
All of the units were scheduled for comple- 
tion at the end of 1981, and commissioning 
. was expected to take 5 months, with com- 
mercial production starting in early or mid- 
dle 1982. The sulfur and ammonia for the 
plant were to be imported from neighboring 
Middle Eastern countries. These imports, 
along with exports of fertilizer and potash, 
were to be handled by a marine terminal 
being constructed by the Government adja- 
cent to the JFI complex, near the border of 
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Saudi Arabia. The terminal was to be capa- 
ble of handling vessels of 30,000 to 50,000 
deadweight tons. The fertilizer plant was 
also to include a $30 million subplant for 
the production of aluminum fluoride. 

Jordan's single largest industrial venture, 
the Dead Sea potash project, was under 
construction in 1980. The $425 million oper- 
ation was scheduled for completion in 1982. 
The project was initiated by the Arab Pot- 
ash Co. (APC), a joint venture of the Jordan 
Government (51%), the Arab Mining Co. 
(25%), the Islamic Development Bank (7%), 
and a combination of other Arab Govern- 
ments and minority shareholders. George 
Wimpey and Co. (United Kingdom) won a 
$131 million contract for construction of the 
solar evaporation ponds and the surround- 
ing dikes. The potash was to be recovered 
using carnallite harvesting machines, four 
of which were purchased from R. A. Hanson 
Co. (United States) at a cost of over $2 
million each. Vóest Alpine (Austria) won a 
$107 million contract to erect a potash- 
processing refinery to be located about 1 
kilometer from the evaporation ponds. 

The potash recovery project begins with 
Dead Sea brines, which are to be pumped 
from an offshore area about 1 kilometer 
from the Lisan Peninsula to a canal, which 
conveys the brine 10 kilometers by gravity 
to the salt pan, where solar evaporation 
occurs. This first pan was to precipitate 
common salt (NaCD. The brine is then 
pumped to two smaller precarnallite pans, 
where additional sodium chloride is precipi- 
tated. The carnallite saturated brine then 
flows into three parallel carnallite pans, 
where carnallite, a potassium chloride, and 
magnesium chloride double salt (K Cl. MgCl. 
6H, O) precipitate along with about 15% 
common salt. The carnallite is recoverec 
using the laser-controlled harvesting ma- 
chines, which crawl along, semisubmerged, 
on wide caterpillar tracks. The carnallite 
layer is scooped up and pushed into a 
pipeline, which leads to dewatering cy- 
clones. The final solids produced total 
310 tons per hour. In the refinery, MgCl is 
leached out, creating synthetic sylvanite 
(potassium and sodium chloride). The KCl is 
separated using differential solubilities, and 
then potash is recrystalized, dewatered, 
dried, and stored. The refinery can produce 
1.2 million tons per year of potash. 

Potash is to be trucked by road to Aqaba, 
and exported by ship from there. Potash 
marketing was contracted to Mitsubishi 
(Japan) for Asia (600,000 tons per year), 
Woodward and Dickerson (United States) 
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for North and South America (275,000 tons 
per year), Entreprise Miniére et Chimique 
(France) for Western Europe and Africa 
(250,000 tons per year), IMIC Holdings for 
Eastern Europe (40,000 tons per year), and 
the APC for the Middle East (35,000 tons 
per year). Exports were to begin late in 1982 
or 1983. 

Jordan’s cement production in 1980 aver- 
aged about 800,000 tons, which was supplied 
by the Jordan Cement Co.’s existing facility 
at Fuheis, 25 kilometers northwest of Am- 
man. An additional production line at the 
plant came onstream during the year, in- 
creasing capacity from 600,000 to 1.2 million 
tons per year, but still left production short 
of demand. To satisfy domestic require- 
ments as well as provide some surplus for 
export, the Jordan Cement Co. planned to 
double the capacity at Fuheis and build a 
second plant at Rashidiyah. 

A consortium, led by Mitsubishi and in- 
cluding Kobe Steel Ltd. Japan), was award- 
ed a $120 million contract to expand capaci- 
ty at the Fuheis cement plant to 2 million 
tons per year, through the addition of a 
sixth production line. The new line was to 
produce nearly 1 million tons annually, or 
as much as the five existing lines at the 
plant. The plant was scheduled for comple- 
tion in November 1982. 

Another contract, worth $224 million, 
was awarded to the same consortium for 
construction of a 2-million-ton-per-year ce- 
ment plant at Rashidiyah, 20 kilometers 
south of Amman. To finance the plant, 
Mitsubishi extended to Jordan a $116 mil- 
lion loan, at 7.75% interest per year. The 
loan was to be repaid semiannually over 8 
years beginning in 1985. This plant was to 
be completed in September 1983. 
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Jordan's petroleum industry consisted of 
the refining of petroleum at the Jordan 
Petroleum Refinery Co.'s plant located at 
Zarqa. The refinery had a total input capac- 
ity of 35,000 barrels per day of crude oil and 
produced over 12 million barrels of refined 
products in 1980. Crude oil feedstock was 
supplied by. Saudi Arabia through the 
Trans-Arabian Pipeline (TAPline) Indus- 
trialexport of Romania was supervising ex- 
pansion of the refinery, to handle 90,500 
barrels per day, but expansion was delayed 
several months during the year, and the 
new completion date was March 1981. 

Petroleum exploration in Jordan, al- 
though unsuccessful to date, was continuing 
in 1980. The Jordanian Natural Resources 
Authority commissioned a $4.2 million, 6- 
month seismic survey to be conducted by 
the French prospecting firm Cie, Générale 
de Géophysique and Geophysical Services 
(United States) The areas to be explored 
were al-Azraq, al-Sorhan, al-Rayshah, al- 
Jafr, and the Jordan Valley. Potential sites 
for exploratory wells were to be determined 
on the basis of the survey. The new 1981-85 
5-year plan also called for a nationwide oil 
search at a cost of about $75 million, to be 
supervised by the Natural Resources Au- 
thority. 

Jordan also had large reserves of oil 
shale, with reserves estimated at about 30 
billion tons. Klockner and Lurgi (Federal 
Republic of Germany) was contracted to do 
a $630,000, 17-month prefeasibility study for 
a  50,000-barrel-per-day shale retorting 
plant at Lajjun, near Karak in central 
Jordan. Proven reserves at Lajjun were 1.3 
billion tons, and in places the shale was in 
excess of 400-meters thick. 


Table 4.—Jordan: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 
Aluminum metal including alloys, all 
i.n SDN a a TET 450 
Copper metal including alloys, all forms 236 
Iron and steel metal: 
% uon —Ä—] 3,915 
Unwrought and semimanufactures _ — 5,193 
Oxides ___________________ — 
2 ade including alloys, all formed 768 
Oxides 3 ĩͤ K He 60 
Metal including alloys, all forms 171 


See footnotes at end of table. 


Destinations, 1979 


1979 United 


States Other (principal) 

1,069 a= United Arap En Emirates 414; Lebanon 

1,324 i United b Emirates 560; India 213; 
Lebanon 156. 

11,574 ix Lebanon 10,363; Egypt 598; Saudi 

Arabia 446. 

7,994 25 ais ,849; Syria 1,057; Saudi Arabia 

36 ix. All to United mt 
1,780 = Turkey 550; Italy 246; Denmark 243. 


47 Gi 


i Saudi Arabia 32; Czechoslovakia 15. 


Syria 93; Saudi Arabia 79 
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Table 4.—Jordan: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodity 1978 1979 United Da 
Other (principal) 
States 


METALS —Continued 


Other: Ash and residue containing non- 


ferrous metals 1,310 766 ET Denmark 313; Lebanon 287; West 
Germany 149. 
NONMETALS 
Abrasives, n.e.s.: 
Nee . 3 ere a mals 12 _ All to Saudi Arabia. 
ding and polishing wheels an 
" ^r. E ee eee 8 4 _ Mainly to Saudi Arabia. 
coment YS pay NOT Ue oe an a at pU 240 HEN 
TER Oy 8 740 107 = All to Saudi Arabia. 
Chen Ed DAY products: 
Crude c JJ ( Lr 13,286 Lebanon 11,656; Kuwait 1,197. 
N including nonclay refractory 
brick oeaan 3,110 4,066 _ Syria 1,990; Saudi Arabia 1,174. 
5 materials 
Phosphatic - thousand tons_ 2,160 2,755 NA NA. 
Other including mixed TE z All to United Arab Emirates. 
Manufactured: 
Nitrogenous _— ----------—-- "S 122 — United Arab Emirates 95; Qatar 10; 
Lebanon 9. 
Phosphatic - - - - - -------——- x 68 = 0 Arab Emirates 47; Lebanon 
Gypsum and plasters --- eames 129 — Saudi Arabia 87; Kuwait 42. 
ee REQ Ree: T Bees 36 — All to Saudi Arabia. 
Simen mineral: Natural crude .... 62 mE 
t and brines ~- —------------—-- ta 554 - Iraq 274; Lebanon 170; Qatar 100. 
Sodium and potassium compounds, n.e.s.: 
Caustic sda 29 145 Lebanon 84; Syria 61. 
Caustic potash __——----------- 21 E 
Sodic and potassic peroxiden 5 45 24 — All to Syria. 
Stone, sand and grave 
ension stone: 
Crude and partly worked 97,914 111,583 _ Syria 89,411; Kuwait 7,247; Lebanon 
Worked_______________- 58,904 62,227 " Kuwait 48,741; Saudi Arabia 7,024; 
Gravel and crushed rock ate 2,604 E Syria E 069; Lebanon 251; Saudi 
Sand excluding metal- bearing 5,041 8,098 E xi ea $ 650 Kuwait 1,957; Saudi 
rabia 
01 Sulfuric acid, oleum nm 196 217 2 All to Saudi Arabia. 
Oxides, hydroxides, peroxides of stron- 
5 magnesium, barium _— d 5 = Do. 
“and Aber ce materials of as ws ai eo asbestos 
d fiber cements, an 
nonmetals_ ——------------- 39 121 - Do. 
MINERAL FUELS AND RELATED 
MATE 
ipaa and umen natural 12,723 14 £ Do. 
e and semicoke_ — — ---- ------- 31 E 
Petroleum refinery products: 
Gasoline 42-gallon barrels_ — 2,226 2,391 B 5 1,349; Lebanon 686; 
Keros ine do- --- e 142 E All to Saudi Arabia. 
Residual fuel oil do- 1.734 "M 
Lubricants... ...--- do— 2,111 956 — Syria 602; India 311. 
Liquefied petroleum gas do- 313 ae 
NA Not available. 
Table 5.—Jordan: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodity : 
nee Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides_ _ . — - - - — 110 United Kingdom 53; Syria 43. 
Metal including alloys, all forms 4.474 4,704 Greece 2,038; Lebanon 877; Taiwan 250. 


See footnotes at end of table. 
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Table 5.—Jordan: Imports of mineral commodities —Continued 


Commodity 


METALS —Continued 


N metal including alloys 
nwrought including Hatte and 


Gold metal including alloys, 
unwrought and partly wrought 
troy ounces. 
Iron = steel metal: 


Steel, primary forms 


Semimanufactures: 
gone Dies angles, shapes, 


Universals, plates, sheets .. — 


Hoop and strip 
Rails and accessories 


Lead: 
Ox ideas 
Metal including 1 all forms 
Tin metal including al 
Unwrought dro: scrap_ E 
Semimanufacturees 
Titanium oxide s 


Zinc: 


Oxides 
ae including alloys, all forms 


Ores and concentrates 
Ash and residue containing non- 
ow metals 


goer alkaline-earth, rare- 
earth metals, mercury _ _ — 

Base metals including alloys, 
all form 


NONMETALS 


Abrasives, n.e.8.: 
at : Pumice, emery, 
corundum, e 


and stones 


Clays and clay products: 
Crude claeu⸗usss _ 


Products: 
MY including nonclay 


Nonrefractory --------- 
Cryolite and chiolite _~- 
Diatomite and other infusorial 

earth c T ee 
Feldspar and fluorspar, etc _ - — —_ ~~ 
Fertilizer materials: 
Crude and manufactured: 

Nit nous __________ 

Phosphatic _________-~- 

Potass ic 


See footnotes at end of table. 


1978 


2, 384 
16,812 
56,728 


70,752 
132,211 


14,817 
719,708 
1,059 


152 

218 

392 
1622, 595 
3,788 


816 


1979 


442 
626 


4.823 
5,852 
20,545 
69,199 


190,859 
62,446 


515 
96 


4,998 
69,350 
384 


147 


271 
2.332 
678,816 


4,760 
823 
891 

11,857 
67 
212 
415 


15,180 
19,784 
994 


United 
States 


(Metric tons unless otherwise specified) 


Sources, 1979 
Other (principal) 


ee Germany 400; Saudi Arabia 26; 
wed 
„ Kingdom 387; Belgium 40; Poland 


Saudi Arabia 3,215. 
West Germany 3,494; Kuwait 1,261. 
Mozambique a „531: Lebanon 4,241; 


Poland 3, 
Argentina 15, 000; Poland 12,564; Greece 


36, 383; Finland 26,344; Italy 
Japan 2 22,245; France 9,995; East Germany 


Iraq 210; Lebanon 146. 
West Germany 33; Syria 26; Netherlands 


23. 
Romania 1,204; Poland 879; China, 
mainland 813. 
v eee 21, ae MY 10,137; 
japan an 216 Belgium um 100 Poland 54. 


United Kingdom 155; Italy 92; France 55. 
Mainly from Saudi Arabia. 


All from West German 
Lebanon 987; United Kingdom 456; 
Belgium 218. 


West Germany 162; Italy 20. 
Japan 632; Be ium 205; 70.8.8. R. 127. 


Italy 100; Syria 58; Morocco 10. 
Syria 938; Saudi Arabia 141. 


Spain 61; Norway 60; Lebanon 18. 
Lebanon 12; Turkey 10. 


Mainly from Syria. 


Italy 215; West Germany 32. 


Lebanon 2,057; Cyprus 215. 
Spain 481,270; Le on 121,102; Italy 


54,883. 
Lx Kingdom 2,794; Syria 689; France 


United 


om 444; Cyprus 150; 
Kuwai 


United Kingdom 443; China, mainland 
162; Lebanon 119. 

Italy 6,809; Lebanon 1,760. 

Belgium 38; Lebanon 29. 


Greece 200. 
Italy 200; Sweden 113; Norway 100. 


Iraq 10,291; France 1,754; Lebanon 1,324. 
Lebanon 14,697; Iraq 1,865; Kuwait 1,805. 
West Germany 600; Iraq 195; Kuwait 110. 
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Table 5.—Jordan: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 > 
omes ned Other (principal) 
NONMETALS —Continued 
Fertilizer materials —Continued 
Crude and manufactured — 
Continued 
Other including mixed 11,846 3,909 2 Kuwait 1,040; Netherlands 824; United 
Kingdom 637. 
Ammon ia 251 _. Syria 158; Kuwait 36. 
Gypsum and plasters. - -- ---—-— 1,992 1,337 d ayna 861; Lebanon 237; West Germany 
J 1.466 1.886 — Mainly from Lebanon. 
Pen. mineral: 
Natural, crude |... 199 167 1 Syria 43; Belgium 41; n Germany 31. 
Iron oxides, processed 3,849 1.108 Ses Lebanon 942; Belgium 100 
Precious and semiprecious stones 
value $192,465 $261,033 — Belgium $249,149; Syria $10,064. 
Salt and brines ...... _ 1,410 1,739 20 Saudi Arabia 1, 188; uwait 402. 
Sodium and potassium compounds, 
n. e. s.: 
Caustic soda aa 404 808 _. Italy 500; Romania 125; France 50. 
Sodic and potassic peroxides EOM a 586 3 West Germany 507; China, mainland 50. 
Stone, sand and grave 
Dimension stone: 
Crude and partly worked 9,697 8,034 . SM ti 6,682; Lebanon 776. 
Workeddlt. ae 615 es United Kingdom 256; Italy 178; Lebanon 
Dolomite, chiefly refractory grade Di 296 A All nad Italy. 
Gravel and crushed rock ... 11,973 2,069 _. [Italy 1,020; Greece 798; Lebanon 178. 
Sand excluding metal- bearing 486 1,340 14 Spain 751; ‘Lebanon 371; United 
Kingdom 143. 
Sulfur: 
Elemental: 
Other than colloidal ...... 1,430 158 aut Fran ce 05 West Germany 136; 
uw. 
Colloidaaall 440 644 — Iraq 837; Lebanon 167; Kuwait 100. 
Sulfuric acid, oleum |... 1,253 713 >a Greece 434: Lebanon 106; Iraq 78. 
Talc, steatite, soapstone, pyrophyllite 394 218 - N orm 15 China, mainland 41; 
aiwan 30. 
Other: Building materials of asphalt, 
asbestos and fiber cements, and 
unfired nonmet als 2.234 2, 662 46 Lebanon 2,068; France 157; Japan 124. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black 1,004 2S 
Coal, all grades including briquets_ _ EN 733 Eas 5 West Germany 206; 
t à 
Coke and semicoke ___________ 620 253 (4) Lebanon 153; West Germany 75; 
Belgium 25. 
Ferro euii and refinery products: 
rude 
thousand 42-gallon barrels_ _ 9,776 12,700 — All from Saudi Arabia. 
Refinery ucts: 
Gasoline _ 42-gallon barrels 72,915 109 (1 Mainly from Iran. 
Lubricants . .... do_ _ __ 107,198 126,825 21,013 Netherlands 30,321; Aen 25,612; 
United Kingdom 11 
Mineral jelly and wax 
One 2a 1.714 _. West Germany 786; Iraq 630. 
Liquefied petroleum gas 
do- eal 42,053 -- Iraq 38,671; Kuwait 3,380. 
Petroleum coke, bitumen, 
other residue do 606 oe 
Bituminous mixtures 
l do... 941 3,007 245 United Kingdom 1,243; Syria 870. 
Unspecified do... 1,384 1,114 30 Saudi Arabia 302; Belgium 2 271: Italy 164. 
Mineral tar and other coal,-, 
petroleum; , or gas- derived crude 
chemicals 133 = 
Revised. 
1Less than 1/2 unit. 
LEBANON 


The mineral industry in Lebanon consist- 
ed of the refining of imported petroleum, 
the production of cement, iron and steel 
products, gypsum, limestone, and salt. De- 


spite the mineral sector’s minor contribu- 
tion to the overall economy, cement and 
iron and steel semimanufactured items 
ranked as the country’s first and third 
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largest commodity exports, respectively. Le- 
banon’s major exports and their relative 
percentage of total exports were cement 
(29%), lumber (25%), iron and steel (11%), 
construction materials (9.4%), and lime- 
stone and gypsum (3.1%). 

Lebanon’s economic situation remained 
relatively stable in 1980, despite continuing 
disruptions from political violence. The 
country’s economy remained tied to its 
historical position as a major trading center 
for the Middle East, as well as a significant 
supplier of foreign labor. Exports from Leb- 
anese ports in 1980 amounted to approxi- 
mately $1.2 billion, only 61% of which 
originated in Lebanon, the remainder being 
from other Middle Eastern countries. The 
Lebanese Chamber of Commerce estimated 
that this export figure represented only 
10% of total exports, with the other 30% 
passing through small ports controlled by 
local militias, where no duties were collect- 
ed. 

Imports remained about the same as in 
1979, about $2.3 billion, which left the 
country with a sizable merchandise trade 
deficit. The deficit was more than made up 
for by remittances from Lebanese workers 
abroad and loans from other Arab coun- 
tries. Total Arab aid to Lebanon in 1980 
amounted to almost $400 million, mostly 
from Iraq, the United Arab Emirates, Ku- 
wait, and Saudi Arabia. These two factors 
left the country with a $700 million surplus 
in the balance of payments. 

Lebanon’s two refineries operated slight- 
ly below capacity in 1980, owing to disrup- 
tions in product distribution and damage to 
some of the refining units. The Mediterra- 
nean Refining Co. (Medreco) refinery in 
Zahrani in south Lebanon processed 6 mil- 
lion barrels of imported crude oil in 1980, 
which cost the company $155 million. The 
Medreco refinery was owned jointly by Cal- 
tex (50%) and Mobil Oil Corp. (50%), both 
U.S. companies. The Tripoli refinery, locat- 
ed in northern Lebanon, processed 11 mil- 
lion barrels of imported crude oil, which is 
equivalent to about 85% of its total capaci- 
ty. The import bill for the refinery, which 
was owned by the Government, amounted 
to $287 million in 1980. Operations at the 
Tripoli refinery were shut down for several 
weeks in April 1980, when the distribution 
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of refined products was halted for security 
reasons, and the storage tanks could not 
accommodate any additional production. 
Technical problems with some of the refin- 
ing units at the Medreco refinery created a 
shortage of gasoline, which the Independent 
Fuel Fund supplemented by importing gaso- 
line at à cost of $120 million. This brought 
Lebanon's total oil import bill to $562 mil- 
lion in 1980. Because of subsidies on the 
price of refined products in Lebanon, the 
Government had to bear an operating loss 
of $67.5 million for the Tripoli refinery. All 
of Lebanon's refinery feedstock was sup- 
plied by Saudi Arabia through the TAPline. 

Cement production in Lebanon continued 
to exceed domestic demand in 1980, and 
revenues from cement exports reached $43 
million in 1980. There were three cement 
plants operating in Lebanon in 1980, all 
located in Chekka. All three plants were 
owned by private interests within the coun- 
try. Production capacity at the Société des 
Ciments Libanais plant was expanded from 
1.2 million to 1.8 million tons per year in 
1980. Also, production from the Cimenterie 
Nationale S.A.L. plant increased from 
450,000 to 1 million tons per year in 1979. 
Capacity at the Société Libanais des Ci- 
ments Blanc remained the same in 1980, at 
160,000 tons per year. Total production 
during the year was about 2.2 million tons, 
which was well below capacity, but large 
enough to provide a surplus for export. 

Limestone and gypsum used in Lebanon's 
cement industry were quarried within the 
country. Lebanon's mountains provided a 
nearly inexhaustible source of limestone 
and large reserves of gypsum. Much of the 
country's production was used in the domes- 
tic cement industry, but a significant quan- 
tity, valued at $4 million, was exported. 

Iron and steel production remained stable 
in 1980, at about 220,000 tons. Semimanu- 
factured steel was produced at three plants, 
all using imported crude steel and scrap. 
The three plants were Consolidated Steel 
Lebanon S.A.L., in Bablos-Amchit; the Leb- 
anon Steel Mill Co., in Tripoli; and Société 
Nationale des Tubes S.A.L., in Dekwaneh. 
Total capacity of the steel industry in Leba- 
non was approximately 400,000 tons of 
reinforcing bars, rounds, and galvanized 
Steel pipes. 


OMAN 


Oman continued its efforts to develop its 
nonoil mineral resources in 1980, with em- 
phasis placed on gas, copper, steel, and 
cement production. The sultanate remained 
dependent, however, on hydrocarbon re- 


sources to fuel this development. Oman's oil 
industry has turned around since 1978, 
when oil production was expected to contin- 
ue its decline. New discoveries and new 
fields coming onstream have increased the 
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country’s proven reserves, and production 
was expected to remain near its alltime 
high through the 1980's. 

In terms of world production, Oman was a 
marginal producer, representing about 
0.5% of world production, and it remained 
the smallest of all the Persian Gulf produc- 
ers. In terms of the economy, however, oil 
and gas production was responsible for over 
90% of the country's export earnings. In- 
dustry and agriculture, on the other hand, 
accounted for 2% of the GNP and 1% of 
export earnings, respectively. Government 
revenues from oil exports in 1980 amounted 
to $3.3 billion,* a 10% increase over the 1979 
level despite a decrease in production from 
1979. With oil production back on the rise, 
development spending has increased in 
1980. New industries were expected to di- 
versify Oman’s economy, while the Govern- 
ment budget was able to maintain a surplus 
for the second consecutive year. 

Oil production in Oman declined for the 
fourth consecutive year in 1980, with output 
averaging 287,000 barrels per day. Despite 
the decline, the industry’s performance was 
considered excellent because production in- 
creased significantly in the second half of 
the year. Output for the first half of 1980 
averaged 270,000 barrels per day, while in 
the second half production increased to over 
300,000 barrels per day. The increased pro- 
duction was a result of two new fields 
coming onstream, both located in southern 
Oman. The first, the Amal-Marmul Oilfield, 
came onstream in September. Output from 
the three closely linked fields of Marmul, 
Birba, and Qaharir averaged 70,000 barrels 
per day through the remainder of the year. 
The producing fields were located in a 
concession held by Petroleum Development 
Oman (PDO), the majority state-owned com- 
pany. PDO was owned 60% by the Govern- 
ment, 34% by Royal Dutch/Shell (Nether- 
lands), 4% by Compagnie Francaise des 
Petroles (CFP)-Total, and 2% by Participa- 
tion and Explorations Corp. (Partex) (Portu- 
gal). 

Until the second half of 1980, PDO was 
the sultanate’s only oil-producing company. 
In October 1980, however, Essence et Lubri- 
cants de France (Elf-Aquitane (France) 
brought into production its Sahmah Oil- 
field, located in the Butabul region, 550 
kilometers southwest of Muscat near the 
Saudi Arabian border. Two wells, Sahmah 1 
and Sahmah 3, were discovered in 1979 by a 
concession operated by a consortium com- 
posed of Elf-Aquitane (48%), Sumitomo 
Metal Mining Co. Ltd. (Sumitomo) (Japan) 
(82%), and Wintershall A.G. (Federal 
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Republic of Germany) (20%). The wells 
began producing 12,000 barrels per day in 
October, and continued at that rate through 
the end of the year. Sahmah crude oil had 
an API gravity of 43.5° and a sulfur content 
of 0.14%. 

The southern Dhofar Province fields, 
which were discovered in the late 19'70's, 
have been linked to the older northern 
fields and the existing export terminal 
through construction of a 455-kilometer, 18- 
inch pipeline, with a 70,000-barrel-per-day 
capacity. Dodsal Private Ltd. (India) com- 
pleted the pipeline in December 1980, under 
the engineering and construction manage- 
ment of Kellogg Continental B.V. The main 
portion of the line runs from the Marmul 
Fields, northward to the Qarn Alam Fields 
and into the existing pipelines, which link 
up with the main terminal at Mina-a-Fahal 
near Muscat. The line cost an estimated $73 
million. A separate spur line links the 
Sahmah Field to the Marmul pipeline, with 
the southern fields linked to the northern 
fields at Qarn-Alam, Fahud, Lekhwair, Yi- 
bal, and Natih, total capacity of Oman's oil 
industry was approximately 350,000 barrels 
per day. The country's production for the 
next 5 years is to average 330,000 barrels 
per day. 

The new pipeline was constructed to by- 
pass new discoveries made during 1980, but 
not yet in preduction. The recent discov- 
eries in the southern Dhofar Province 
spurred exploration in the area, with sever- 
al oil strikes resulting in 1980. The most 
important discovery was the Rima Oilfield 
in PDO's concession, 140 kilometers north- 
east of Marmul. Four appraisal wells were 
drilled during the year, which produced 33° 
API oil from a sandstone reservoir. PDO 
planned to spend $140 million on develop- 
ment of the field. The pipeline passed over 
the Rima Field, and gas from the nearby 
Birba Field was to provide electricity for 
field development and a pump station at 
Rima. 

Exploration was continuing elsewhere in 
Oman. Amoco Oman Oil Co., a subsidiary of 
Standard Oil Co. of Indiana (United States), 
was awarded a production sharing conces- 
sion covering 49,000 square kilometers off- 
shore northeast Oman. Amoco was to spend 
$70 million on exploration over 7 years. 
Amoco also holds 85.596 of another offshore 
concession, along with Deutsche Schacht- 
bau (Federal Republic of Germany) and 
Wintershall A.G. The concession extends 
from Masirah Island to Sauquirah Bay off 
the coast of southeast Oman. 

Another consortium, including the Japa- 
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nese Sumitomo Petroleum Development Co. 
(operator), Elf-Aquitane, International En- 
ergy Development Corp. (Netherlands), and 
the Kuwait Petroleum Corp., was to begin 
exploring for oil in the eastern part of the 
country. The group was to spend $130 mil- 
lion on exploration over a 6- or 1-year 
period. 

These new discoveries in Oman have 
allowed PDO to raise its figures for recover- 
able oil reserves by 61%, from 1.5 billion to 
2.44 billion barrels. With the projected pro- 
duction level for the decade at 330,000 
barrels per day, Oman’s reserves are ex- 
pected to last another 25 to 30 years. 

The Government was planning to build 
its first oil refinery at Mina-al-Fahal. Ja- 
pan’s Mitsui Co. won a contract worth $75 
million to build the refinery. The plant, 
with a capacity of 50,000 barrels per day, 
was to begin production in 1982. Oman 
previously imported petroleum products 
from Bahrain and the United Arab Emir- 
ates at the rate of 3.5 million barrels per 
year. The refinery was expected to meet the 
country’s domestic requirements and pro- 
vide a substantial surplus for export. 

Natural gas was also becoming an impor- 
tant commodity for Oman. Gas develop- 
ment was centered around the Yibal Gas- 
field, where reserves of nonassociated gas 
were estimated at 5 trillion cubic feet. 
Oman’s NGL plant, located near Muscat, 
came onstream late in 1979. The gas was 
transported from Yibal, near the Saudi 
border, to Muscat by way of a 20-inch, 325- 
kilometer pipeline. Another gas liquefac- 
tion plant was under construction at Fahud, 
and plans were made to construct a similar 
unit at Lakhwair. 

Yibal gas was also used to fuel the 225- 
megawatt power generation-desalinization 
complex at al-Ghubra. Gas was transported 
by pipeline to al-Ghubra. Oman planned to 
extend the pipeline along the coast to So- 
har, to be used in the $120 million copper 
mining and smelting complex of the Oman 
Mining Co. The Ministry of Petroleum and 
Mineral Resources signed a $40 million 
contract with Dodsal Private Ltd. to build 
the pipeline. In addition to providing fuel 
for the smelter, the gas was to be used in 
the industrial area of Rusayl. PDO was also 
constructing a liquefied petroleum gas 
(LPG) plant at Yibal. The plant was to 
produce propane, to be used in the cooling 
systems of the company's gas plant, and 
butane, which was to be supplied to a local 
company for bottling. Lean residue gas was 
to be fed into the al-Ghubra pipeline, while 


condensate above propane was to be fed into 
the crude oil stream to upgrade heavier 
crude oil for export. 

Oman's major nonoil mineral develop- 
ment project was the Sohar copper mine 
and smelter, under construction by the 
Oman Mining Co. (OMC). The OMC was set 
up in 1978 to exploit copper deposits near 
the Gulf of Oman. Original shareholders in 
the company were the Omani Government 
(75%); Marshall Oman Exploration Inc., a 
subsidiary of the U.S. Marshall Group 
(22.5%); and Prospection Ltd. of Canada 
(2.5%). In April 1979, the Government took 
over Marshall Oman's equity share and, in 
May 1980, the company completed the take- 
over by buying out Prospection Ltd. 

The copper project was to mine three 
deposits, Lasail, Aarja, and Bayda, all locat- 
ed about 25 kilometers west of Sohar. Re- 
serves at the deposits were estimated at 8 
million, 3 million, and 1 million tons, re- 
spectively. The mining rate was to be about 
3,000 tons per day, giving the mine a life of 
11 to 12 years. The mining method to be 
used was trackless sublevel caving, with 
access to the deposit by declines. By the end 
of 1980, the main shaft and several second- 
ary shafts had been dug. 

Plans were finalized in 1980 for a 20,000- 
ton-per-year electrolytic refinery to be built 
adjacent to the mine. Initial plans were only 
for production of concentrated and blister 
copper, but higher metal prices and the 
potential for recovering gold and silver 
slimes led to plans for a refinery. The mine, 
concentrator, and refinery were expected 
onstream sometime in mid-1982. Power for 
the entire complex was to be supplied by a 
new 30-megawatt power station, to be sup- 
plied by General Electric Co. (United 
States) The plant was to be fueled by gas 
from the Muscat pipeline. 

The sultanate's other large industrial 
project was a cement plant, currently under 
construction at the industrial center of 
Rusayl. The project was initiated by the 
Oman Cement Co., originally owned jointly 
by the Oman Government (60%) and the 
Kuwait Cement Co. (40%). The Kuwaitis 
withdrew from the company in 1980, and 
the planned capacity of the plant was scaled 
down from 1 million to 600,000 tons per 
year. Costain International signed a con- 
tract with Krupp Polysius A.G. of the Fede- 
ral Republic of Germany for civil engineer- 
ing works for the plant. The main contrac- 
tor for the plant was Krupp Polysius, and 
the consulting engineer for the Oman Ce- 
ment Co. was Basse Sambre E.R.I. of Bel- 
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gium. Construction was to start early in 
1981, with production commencing in the 
latter part of 1983. 

Production from Amiantit Oman’s pipe 
plant, located in the Rusayl industrial zone, 
was running at 40% capacity during 1980. 
Amiantit Oman was an Omani company 
affiliated with the Swiss Eternit Group, 
with 40% local shareholding. The plant 
produced four types of pipe, including fiber- 
glass reinforced plastic pipe and cement 
pipe. 

The Ministry of Petroleum and Mineral 
Resources continued its investigation of 
Oman’s nonoil resources. The northwest 
Oman mountains have already proved to be 
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heavily mineralized. Scattered podiform 
chromite deposits, with reserves totaling 5 
million to 10 million tons, have been located 
in the mountains, and were under study. 
Other mineral occurrences include asbestos 
(8 million to 10 million tons), coal (10 
million tons), iron, lead-zinc, and manga- 
nese. Gypsum deposits at Salalah, together 
with local shale and limestone, were being 
considered for use in the country’s new 
cement plant. To further explore the coun- 
try's resources, Japan agreed to undertake 
a 3-year mineral survey, covering 5,500 
square miles in northern Jaalaan and 
southern Dhofar. The cost was to be covered 
by the Japanese Government. 


PEOPLE'S DEMOCRATIC REPUBLIC OF YEMEN 


The mineral industry of the People's 
Democratic Republic of Yemen (PDRY) con- 
sisted of the refining of imported petroleum 
and the mining of salt. Exports of refined 
petroleum products accounted for nearly 
75% of total exports in 1980, valued at 
about $250 million.“ Other income was de- 
rived from exports of fish, tobacco, coffee, 
and salt. The country's major imports were 
food ($227 million), cement and construction 
materials ($20 million), crude oil and oil 
byproducts ($87 million), and industrial raw 
materials ($41 million). PDRY's balance-of- 
trade deficit in 1980 amounted to over $200 
million. The overall balance of payments 
was rescued by about $200 million in for- 
eign assistance in the form of soft loans, 
project assistance, and outright aid grants. 
Over $20 million in loans was granted by 
International Development Association, an 
affiliate of the International Bank for Re- 
construction and Development (World 
Bank), to assist in agricultural development 
and petroleum exploration. Other foreign 
assistance was largely from Eastern Eu- 
rope, mainly the Soviet Union, Bulgaria, 
and Czechoslovakia. 


Infrastructure development continued tò 


be a top priority of the PDRY Government. 
The country was in the last year of the 1976- 
80 5-year development plan. During the 
course of the plan, industrial production 
rose 167%, fish production rose 137%, build- 
ing and construction went up 318%, the 
transportation and communications sector 
grew 234%, while the agricultural sector 
grew only 30%. Slightly less than 50% of 
the productive resources in the economy 
were under the control of the public sector. 
The Government planned to fuel new devel- 


opment by promoting these public sector 
industries. The Government’s major project 
was the construction of two power stations, 
in Mukalla and Aden, where generation 
capacity was to be increased by over 200 
megawatts and extended into rural areas. 
The U.S.S.R. was financing both projects. 

The Government was also in the process 
of modernizing port facilities at Aden to 
accommodate greater transshipments of oil 
and petroleum products. The renovation 
was being sponsored by a $14 million loan 
from the Arab Fund for Economic and 
Social Development and a supplementary 
loan from the World Bank. Aden was one of 
the world's largest oil bunkering facilities 
prior to the closure of the Suez Canal. New 
movement through the canal was expected 
to significantly increase the commercial 
importance of the port. 

The Petroleum and Minerals Board 
(PMB) offered five onshore areas for bids for 
petroleum exploration in 1979, all under 
production-sharing rules. The bids required 
a minimum of two wells within 3 years. 
Equity was to be split 40% for the operator, 
from which costs could be recovered, and 
60% for the PMB. Other areas undergoing 
exploration were the Socotra Island off- 
shore area, where Siebens Oil and Gas Ltd. 
(Canada) abandoned its first wildcat in 1979. 
Technoexport of Romania and Azienda Gen- 
erale Italiani Petroli S.p.A. were exploring 
offshore areas near the Thalmud coast and 
the Sayud coast, but no details were avail- 
able on drilling operations. The World Bank 
was financing a $9 million petroleum explo- 
ration project to aid the Government in 
evaluating its oil potential. The study 
involved a 15-month seismic survey to 
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provide a loose grid of profiles over a large 
portion of the onshore area. Included in the 
grant were technical assistance for local 
Yemeni staff, project management, and da- 
ta evaluation services. The Government 
was to pay for $1 million of the total $10 
million cost. 

Aden’s petroleum refinery, originally 
owned by British Petroleum (BP) until na- 
tionalized in 1977, continued to operate at 
about 35% of its 160,000-barrel-per-day ca- 
pacity, while still providing over 80% of the 
country’s industrial output. Petroleum 
products were exported mainly to Africa. 
Crude oil was imported from Kuwait, Qatar, 
and the United Arab Emirates at an esti- 
mated cost of $100 million. The Government 
was in the process of adding a butane gas 
unit to the refinery, which was expected to 
significantly increase the total value of 
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for the new unit. 

Salt production from the General Salt 
Organization’s facility at Khawr Maksoir 
continued to provide the country with do- 
mestic supplies of salt and an easily market- 
ed export. The plant, located northeast of 
Aden, was capable of producing 80,000 tons 
per year of unrefined marine salt from the 


. evaporation of seawater. Salt exports were 


directed mainly to Africa. 

The Government, in cooperation with the 
Soviet Union, was planning to investigate 
the feasibility of setting up new industrial 
projects to be based on local raw materials. 
Among the projects under consideration 
were a cement factory and projects to pros- 
pect for gold, iron ore, and precious stones. 
The Government was also interested in 
establishing a limestone quarry to supply 
the planned cement factory and possibly a 


products. There were no details available on marble quarry for export. 
the progress of the project or a startup date 
QATAR 


The production of hydrocarbons remained 
the most important economic activity in 
Qatar, while other oil- and gas-based indus- 
tries began to diversify the country's indus- 
trial base. As part of a major industrializa- 
tion scheme, Qatar commenced production 
of petrochemical products, fertilizer, steel, 
cement, and NGL, all within the past 2 
years. The total capital cost of the ventures 
was expected to exceed $4 billion.* 

Crude oil was, however, the most impor- 
tant mineral commodity, accounting for 
95% of the country's export earnings and 
over 90% of Government revenues. Oil reve- 
nues for 1980 exceeded $5.8 billion, as Qatar 
increased its official oil price from $27 per 
barrel at the end of 1979 to $36 per barrel 
by January 1981. The oil revenues created 
one of the highest per capita incomes in the 
world; slightly over $14,000. The country's 
major exports were crude oil, natural gas, 
steel, and fertilizer. 

Qatar's crude oil production declined 
6.7% in 1980, from approximately 506,000 
barrels per day in 1979 to 472,000 barrels 
per day in 1980. Petroleum production was 
under the control of the Qatar General 
Petroleum Corp. (QGPC), a wholly Gov- 
ernment-owned company. The oil industry 
was originally owned by two companies: 
The Qatar Petroleum Co. (QPC), compos- 
ed of Shell Oil Co. (United States) CFP 
(France) BP, Standard Oil Co. of New 
Jersey (United States) Mobil Oil Corp. 


(United States), and Partex (Portugal) and 
the Shell Co. of Qatar (SCQ), owned by 
Royal Dutch/Shell (Netherlands). These for- 
eign companies' assets were nationalized in 
1976-71, and the Qatar Petroleum Produc- 
ing Authority (QPPA) was established as a 
subsidiary of QGPC to administer these 
assets. In July 1980, QPPA was merged with 
QGPC, completing the Government's take- 
over of the oil industry. QGPC was responsi- 
ble for oil exploration, oil and gas produc- 
tion, petroleum refining and marketing, 
and supervision of petroleum projects under 
construction at the industrial zone of Umm 
Said. 

All onshore oil production in 1980 came 
from the Dukhan Oilfield, which began 
producing in 1949. Three main areas, 
Khatiyah, Fahahil, and Jalilia, make up the 
field. There were a total of 172 wells in the 
three areas, 70 of which produce oil, 11 
produce natural gas, and the remainder 
were for water and pressure control. 
Onshore production for the year averaged 
228,000 barrels per day, which represents 
about 48% of total production. 

Offshore production came from three 
main fields; Idd Al-Shargi, Maydan Mahz- 
am, and Bul Hanine, which began produc- 
ing in 1964, 1965, and 1973, respectively. 
Average output from the offshore fields was 
244,000 barrels per day in 1980, an 11.5% 
drop from the 1979 level. Offshore oil was 
exported through the Halul Island termi- 
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nal, which had a storage capacity of 6 
million barrels. Offshore oil had an average 
API gravity of 36.6 and a sulfur content of 
1.4%, which was slightly lower in quality 
than onshore oil. 

The Bunduq Field, located in the gulf 
between Qatar and the United Arab Emir- 
ates, was exploited by both countries and 
operated by the Abu Dhabi Marine-Areas 
Operating Co. The field was shut down in 
1979 owing to pressure maintenance prob- 
lems and did not reopen in 1980. 

Further oil exploration by the QGPC in 
the Dukhan, Bul Hanine, and Maydan 
Mahzam Fields uncovered additional re- 
serves. A study to evaluate these reserves 
was being carried out by U.S. Scientific 
Software and Core Laboratories (both 
United States). In 1979, 39 new wells were 
drilled and 3 offshore platforms, including 1 
owned by QGPC, were conducting drilling 
operations. 

QGPC’s crude oil output was sold under 
contract to the former shareholders in the 
company and other Japanese customers. 
The former shareholders in QPC were en- 
titled to 130,000 barrels per day of crude oil, 
while Shell of SCQ was entitled to another 
145,000 barrels per day. The Japanese con- 
tract customers were Mitsubishi (45,000 
barrels per day), Sumitomo (30,000 barrels 
per day), Mitsui (20,000 barrels per day), 
and Nichimen, Nissho-Iwai and C. Itoh and 
Co. (10,000 barrels per day each). The re- 
mainder was sold on the spot market. 

Qatar had one operating refinery in 1980, 
and planned to construct another by 1983. 
The National Oil Distribution Co., which 
was owned by QGPC, operated an 11,000- 
barrel-per-day refinery at Umm Said. The 
refinery, brought onstream in 1975, had an 
initial production capacity of 6,300 barrels 
per day, but was expanded to meet the local 
demand for petroleum products. In October 
1980, Qatar awarded Technip of France a 
$138 million contract for the construction of 
a new 50,000-barrel-per-day refinery, to be 
located near the existing refinery at Umm 
Said. The new refinery, to be constructed on 
a turnkey basis, was to be completed by 
1983. It was designed to process oil produced 
onshore. Included in the contract were stor- 
age facilities for intermediate and refined 
products and new export facilities. The new 
refinery was expected to satisfy domestic 
requirements until 1995. Surplus produc- 
tion in the first several years of operation 
was to be exported. 

The production utilization of natural gas 
was expected to become the fuel to drive 
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Qatar’s development in the future. Associ- 
ated gas was produced from both onshore 
and offshore oilfields. Onshore gas reserves 
were estimated at 60 trillion cubic feet. The 
onshore gas was used for local power gener- 
ation, and the remainder was transported 
by pipeline to the Umm Said industrial 
zone, for use in the Government power 
generation-water desalinization complex, 
the Qatar Fertilizer Co. (QAFCO), a new 
NGL facility, and the Qatar Petrochemical 
Co. (QAPCO). 

In November 1980, Qatar’s two fully inte- 
grated NGL plants (NGL-1 and NGL-2) were 
brought onstream. The two plants cost an 
estimated $738 million, and began produc- 
tion at well below their capacity. Initially, 
both plants were to utilize Dukhan onshore 
gas. Meanwhile, the three offshore fields 
were completing gas gathering and pipeline 
facilities to make available another 250 
million cubic feet per day of associated gas 
for the plants. A 290-kilometer pipeline was 
being completed to transport gas from off- 
shore fields to Umm Said. Full rated capaci- 
ty of NGL-1 and NGL-2 was as follows: 


NGL-1 
Prop ane tons per day 740 220 
Butane pO slat a at . do. ud ae 470 730 
Condensate do____ 370 73 
Methane-enriched gas 
r 


million cubic feet Re day 140 110 
Ethane-enriched 0 —— 24 28 


The propane, butane, and natural gaso- 
line were for export, while the ethane- and 
methane-enriched gas was to be used as 
feedstock for the petrochemical plant. Some 
methane and residual gas was to be used by 
the fertilizer plant, the steel mill, and other 
power stations. 

Qatar’s future as a world leader in natu- 
ral gas production was guaranteed by the 
presence of the Northwest Dome, a large 
offshore gasfieid in the Permian Khuff For- 
mation. Reserve estimates of nonassociated 
gas range from a conservative 70 trillion 
cubic feet to 250 trillion cubic feet, which 
makes this field one of the largest in the 
world. Qatar was moving cautiously on 
development, apparently waiting for oil 
supplies to dwindle and natural gas prices 
to achieve parity with crude oil. It has, 
however, invited tenders for a $4 billion gas 
project to develop the field. Several compa- 
nies have shown an interest, including Exx- 
on (United States), Mobil, Royal/Dutch 
Shell, CFP, Wintershall A.G., and BP. The 
last four have submitted proposals. The 
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QGPC planned to allow the foreign contrac- 
tor a 20% equity share in the project, while 
allowing another foreign firm to handle 
marketing operations. The project being 
considered would cost about $4 billion; $1.5 
billion for drilling operations and produc- 
tion facilities, $2 billion for an NGL plant, 
and another $500 million for onshore facili- 
ties and related infrastructures. The earli- 
est possible production date was 1983. . 

The QAPCO petrochemical complex at 
Umm Said was nearing completion at the 
end of 1980. QAPCO was owned 8496 by 
QGPC and 15% by Charbonnages de France 
(CDF)-Chimie. The complex was built by 
Technip of France under a $200 million 
" turnkey, lump sum contract. The plant was 
to utilize ethane-enriched gas from NGL-1 
and NGL-2 to produce 280,000 tons per year 
of ethylene, 140,000 tons per year of low- 
density polyethylene, and 46,000 tons per 
year of sulfur. Aside from the ethylene unit 
built by Technip, a $27 million, 50-mega- 
watt power station was supplied by Turbo- 
technica of Italy. Associated ancillary facili- 
ties worth $81 million were supplied by 
Japan Gasoline Co. The plant was due 
onstream early in 1981. 

QAFCO was producing near capacity by 
the end of 1980, owing mainly to a halt in 
fertilizer supplies from Iran and Iraq. 
QAFCO-1, which came onstream in 19'/6, 
had a production capacity of 900 tons per 
day of ammonia and 1,000 tons per day of 
urea. QAFCO-2 began producing fertilizer 
early in 1978, and effectively doubled the 
capacity of the complex. Ammonia output 
reached rated capacity near the end of the 
year to make up for the shortage of supply 
in the Middle East. QAFCO was located in 
Umm Said, and was owned by the Govern- 
ment (70%), Norsk Hydro A.S. (Norway) 
(25%), U.S. Davy Powergas Corp. Ltd. (3%), 
and Hambros Bank (United Kingdom) (2%). 


Natural gas feedstock for the plant was 
derived from the Dukhan Oilfield and resid- 
ual gases were derived from NGL plants. 

The Qatar Steel Co. (QASCO) has become 
one of the most successful industries in 
Qatar since its opening in 1978. Output in 
1978 was about 85,000 tons, rising to 350,000 © 
tons in 1979, and operating at full capacity 
of 400,000 tons for all of 1980. The ministeel- 
works, located in Doha, consisted of a single 
400,000-ton-per-year Midrex direct-reduc- 
tion plant, two 70-ton capacity electric arc 
furnaces, two 4-strand continuous billet 
casters, and a tandem rolling mill. Total 
design capacity was 400,000 tons per year of 
raw steel and 330,000 tons per year of rolled 
steel. Iron ore was supplied by Sweden and 
Brazil, and scrap was from the United 
States. Approximately 90% of the output of 
the plant was exported. Steel was exported 
to Saudi Arabia (42%), the United Arab 
Emirates (24%), Kuwait (15%), Iraq (8%), 
and 2% to other countries. QASCO was 
owned 70% by the Government, 20% by 
Kobe Steel of Japan, and 10% by Tokyo 
Boeki, also of Japan. Kobe Steel supplied 
the casting machines and the rolling mill 
for the plant, and was also to supply man- 
agement services to QASCO for its first 8 
years of operation. 

Cement production from the Qatar Na- 
tional Cement Co. remained well below 
capacity in 1980, at about 209,000 tons. 
Capacity of the country’s only plant was 
1,000 tons per day. This low production level 
forced Qatar to import over 250,000 tons of 
cement in 1980. To alleviate the situation, 
Qatar signed a contract with the Belgian 
company, IRI, for a new cement works with 
a capacity of 2,000 tons per day. This 
amount was expected to meet the country’s 
domestic requirements well into the decade. 
No specifics on the contract were available. 


Table 6.—Qatar: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 
Iron and steel metal, all forms (1) 
Fertilizer materials: 
VOR a x ERR 347,600 
Ammonia ________~_________ NA 
Petroleum, crude 
thousand | 42-gallon barrels. - 176,315 


NA Not available. 


Destinations, 1979 
1979 


coe Other (principal) 

330,572 pee Saudi Arabia 196,624; Kuwait 74,656; 
United Arab Emirates 51,853. 

394,600 ANT India 182,500; China, mainland 
88,100; Malaysia 44,600. 

77,100 n India 61,000; Italy 8,000; Mauritius 

6,600. 

182,074 925 Ja 51,877; Netherlands 25,378; 


rance 20,436. 


1Unreported quantity valued at $23,850,000 exported in 1978. 
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Table 7.—Qatar: Imports of mineral commodities 
(metric tons unless otherwise specified) 


Sources, 1979 
it 1978 1979 ; 
ad p dn Other (principal) 
METALS 
Aluminum metal including alloys, semi- 
manufactures: Profiles 868 608 19 Italy 274; Hong Kong 92; Japan 35. 
Copper metal menang alloys, semi- 
manufactures: Tubes 40 195 1 United Kingdom 179; Italy 6. 
Iron and steel: 
Ore an concentrate 160,300 496,154 Ta Sweden 263,719; Brazil 232,435. 
e 
7177. EE PEA TE 96,427 130,827 123,659 Iran 6,734; Kuwait 434. 
Semimanufacturess 73 874 77, 385 734 Japan 33, 627; United Kingdom 
17,605; West Germany 14,866. 
NONMETALS 
Barte ncs ̃ x 998 2,825 101 India 1,890; Saudi Arabia 666; United 
Arab tes 100. 
Gent 246,408 143,836 60 Greece 49,280; sapan 42,807; United 
Arab Emirates 17,360. 
Clay products: 
fractory including nonclay bricx — 5,508 1,695 z^ 12; France 421; United 
Nonrefractory -------------- 27,225 17,686 413 realy 11, 129, United Arab Emirates 
1 560: U nited anuo. 1,019. 
Fertilizer materials, manufactured 71 11 em from United 
Dimë - 215 1 c c c c LE 6,730 452 a 0 162; India l Saudi Arabia 
COß5n!!!! ere Ae E 1,666 1,406 __ Netherlands 1,027; Iran 188; China, 
mainland 133. 
Stone, sand and gravel: Gravel and 
crushed roceckckkkkkkk 2,630 1,610 ism Iran 1,046; Lebanon 305; Jordan 203. 
Sulfur: Sulfuric acid, oleum -------- 510 460 6 Kuwait 219; Spain 34; United 
Kingdom 31. 
Other: Building materials of asphalt, 
asbestos and fiber cements, and 
nonmetals. _-—--------------- 2,130 3,438 -.- India 2,394; United Kingdom 411; 
Belgium-Luxembourg 
MINERAL MIS AND RELATED 
TERIALS 
Petroleum es products: 
Fuel oil and lubricants 
42-gallon barrels. .. 28,096 46,822 5,192 United Kingdom 20,801; Aae er 
5,434; Belgium-Luxembou 
Liquefied petroleum gas do—ꝛ̃ʒ 15,706 8,467 412 United Arab Emirates 2,287 5 
1,630; Saudi Arabia 1 142. 
Asphalt and bitumen do... 2, 660 8,085 1.228 N „ 3,656; United Kingdom 
SYRIA 


Syria’s mineral industry made a signifi- 
cant contribution to the 1980 GDP, estimat- 
ed at nearly $11 billion? The principal 
mineral commodities were, in order of 
decreasing value, petroleum, phosphate 
rock, cement, fertilizers,.and iron and steel. 
Syria’s economy continued to expand in 
1980, despite a growing trade deficit and an 
annual inflation rate of nearly 25%. The 
GDP grew an estimated 9% in real terms in 
1980, twice the rate of 1979. One of the 
country’s main economic problems, its 
chronic balance-of-trade deficit, continued 
to worsen, from $1.4 billion in 1979 to $1.9 
billion in 1980. Official transfer payments, 
mostly from other Arab nations, amounted 
to over $1.6 billion, but still left the country 
with a small deficit ($244 million) in the 
overall balance of payments. The Govern- 


ment attempted to narrow the deficit near 
the end of the year by establishing a two- 
tier currency exchange rate. The old official 
rate remained in effect for the major ex- 
ports (oil, cotton, and phosphates), while all 
other exports were governed by a new 
parallel rate determined by market forces. 
The new structure was intended to promote 
exports and encourage increased remit- 
tances from Syrians working abroad. 

Syria’s crude oil production in 1980 in- 
creased slightly from the 1979 average of 
167,000 to 173,000 barrels per day. Produc- 
tion is likely to stabilize at this level for 
several years, unless additional reserves are 
located. Recoverable reserves were estimat- 
ed at 1.6 billion barrels. Five oilfields were 
being exploited in Syria: Rumeilan, Ka- 
rachuk, Suweidiyah, Jebisseh, and Alayan. 
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All of the fields, except Jebisseh, produced 
low-quality (average API gravity 20°) and 
high-sulfur (4.5% to 9.5%) crude. Jebisseh 
produced 40* API low-sulfur crude. 

Despite continuing exploration efforts, no 
substantial new reserves have been discov- 
ered in the country. Enhanced secondary 
and tertiary recovery techniques were 
thought to be the most likely cause of any 
increase in recoverable reserves. The state- 
owned Syrian Petroleum Co. (SPC), which 
controlled the country's oil industry, was 
active in exploraton near al-Hasakah. 
Rompetrol of Romania was also exploring in 
the northeast of the country. Three U.S. 
companies, including the Pecten Syria Co., 
a subsidiary of U.S. Shell, and the Syrian 
American Oil Co. (SAMOCO) (Coastal 
States Corp., Houston, Tex., United States) 
obtained adjacent joint concessions with 
SPC in central Syria. Deminex of the Fed- 
eral Republic of Gerinany joined SAMOCO 
in the joint concession in 1979. Two other 
exploration agreements were signed in 
1979, one with Marathon Oil Co. (United 
States) for a 10,000-square-kilometer tract 
centered around Homs, and the other with 
Challenger Desert Oil Co. (Chadoil) (Pana- 
ma) for 17,000 square kilometers south of 
Palmyra. By yearend 1980, Pecten and SA- 
MOCO had spudded test wells, but no de- 
tails were available. 

Syria's refining industry more than dou- 
bled its capacity in 1980, when the Baniyas 
refinery came onstream late in the year. 
The older refinery at Homs was built in 
1959 and its capacity was upgraded to 38 
million barrels per year of crude oil input. 
Bids were invited during the year for add- 
ing additional capacity to the refinery 
through installation of kerosine and gaso- 
line beneficiation units. These improve- 
ments were to raise capacity to 38.5 million 
barrels per year. 

The country's new refinery, at Baniyas, 
had an annual capacity of 45 million barrels 
of crude oil The refinery was built by 
Industrialexport of Romania, and Roma- 
nian personnel began trial runs late in the 
year. The refinery managed to process 12 
million barrels of oil in 1980, which pro- 
duced 22 tons of butane, 1,300 tons of fuel 
oil, and 360 tons of naphtha. 

Syria's crude oil exports were destined for 
Western Europe (80%), North America 
(11%), Eastern Europe (8%), and the Middle 
East (1%). Most petroleum product exports 
were delivered to Western Europe. Petrole- 
um trade for the year (exports minus im- 


ports) showed an overall surplus of $500 
million. 

Syria planned to start utilizing its re- 
serves of associated and nonassociated gas. 
The Syrian Oil Ministry awarded Entrepose 
of France a $62 million contract for utiliza- 
tion of associated gas from the oilfields of 
northeast Syria for the manufacture of 
industrial solvents and condensates. Gas 
was to be collected from nine gathering 
stations and pumped through 52 kilometers 
of pipeline to a main treatment plant. 
Theoretical input capacity was 660,000 cu- 
bic meters of gas per day. The plant was 
expected to produce 58,000 tons of LPG per 
year. The project was to be completed by 
1982. 

The Syrian Government tentatively se- 
lected the Soviet Union to aid in its efforts 
to utilize the country’s nonassociated gas 
reserves. A gas liquefaction plant was to be 
constructed in al-Jibsah, near the city of al- 
Hasakah. The project was still in the feasi- 
bility study stage in 1980, but the plan was 
to drill several gas wells, build a pipeline 
network to a main treatment plant, and 
construct the necessary ancillary facilities, 
all by 1986. | 

The production of phosphate rock in Syr- 
ia increased about 496 from the 1979 level of 
1.27 million to 1.32 million tons in 1980. 
Phosphate was mined in three main areas: 
Al-Tadmuria, Al-Shargiya, and Khunayfis, 
all located just south of Palmyra in central 
Syria. Phosphate production was under the 
direction of the state-owned General Co. for 
Phosphate and Mines. The mines produced 
an average 66% to 68% TPL rock, most of 
which was exported. Exports declined 
slightly, from 1.2 million tons in 1978 to 
823,000 tons in 1980. Most of the output was 
exported to eastern Europe where Romania 
received 58%; Bulgaria, 9%; Poland, 1.6%; 
and Yugoslavia, 1.296. Other exports were 
to Lebanon (12%), mainland China (7%), 
and North Korea (9.3%). The remainder 
(1.9%) went to Western Europe. 

For the first time in 1980, domestic deliv- 
eries of rock were made to the new phos- 
phate fertilizer facility at Homs. The new 
plant, built by Industrialexport of Romania, 
was to produce 150,000 tons per year of 
phosphoric acid and another 450,000 tons 
per year of triple superphosphate. The 
plant began test runs in 1980, and was 
scheduled for commissioning sometime in 
1981. 

In addition to new phosphatic fertilizer 
capacity, a second ammonia-urea plant was 
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brought onstream in December 1980. The 
new plant, capable of producing 1,000 tons 
per day of ammonia and 1,050 tons per day 
of urea, was built adjacent to the existing 
facility at Homs. Creusot Loire Enterprises 
of France was the managing contractor, 
with Pullman-Kellogg (United States) han- 
dling design and engineering for the ammo- 
nia unit, and Heurtey Industries responsi- 
ble for construction of the urea plant. Am- 
monia feedstock for the plant was naphtha 
from the country’s refinery. The existing 
facility at Homs was already capable of 
producing 110,000 tons of nitrogenous fertil- 
izer per year, although production remain- 
ed well below that capacity. Both plants 
were under the control of the state-owned 
General Establishment of Chemical Indus- 
tries. The new capacity was to eliminate the 
need for imports and probably provide a 
surplus for export. Fertilizer was to be 
exported from the Port of Tartous, where 
most of the country's phosphates were 
shipped from, after shipment by rail from 
the plant. 

Syria's cement industry, for several years 
unable to meet domestic requirements, was 
to almost double existing capacity by the 
end of 1981. Ten plants were operating in 
Syria, with a combined capacity of about 2.3 
million tons per year. In 1980, the Chaba 
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Cement Co.'s New Sheikh Said plant, to be 
located adjacent to the old Sheikh Said 
plant at Aleppo, came onstream with an 
annual capacity of 400,000 tons per year. 
Also in 1980, a new plant at Adra began 
production at the rate of 150,000 tons per 
year. The next plant scheduled to start up 
was a 2-million-ton-per-year plant at Tar- 
tous. This new capacity was expected to 
make Syria a large exporter of cement by 
1982. 

Iron and steel production in Syria re- 
mained fairly stable in 1980, averaging 
100,000 tons per year of steel reinforcing 
bars and galvanized pipe. The General Co. 
of Iron and Steel Products operated three 
Steel plants at its complex at Hama, using 
billets imported from Italy, Bulgaria, and 
the Soviet Union. Feasibility studies evalu- 
ating the Zabadani iron ore deposits contin- 
ued in 1980, but no plans were made to 
exploit the deposit. Reserves at Zabadani 
were estimated at 150 million tons of hem- 
atite with an iron oxide content of 27% to 
30%. 

Other minerals produced in Syria include 
marble, ornamental stone, and gypsum 
from the Damascus and Latakia areas, as- 
phalt from Oeir ez Zoor, and approximately 
80,000 tons of salt. 


YEMEN ARAB REPUBLIC 


The mineral industry of the Yemen Arab 
Republic consisted of the mining of rock salt 
and gypsum and the production of cement. 
Salt was the only mineral export, and 
brought in revenues of approximately 
$65,000!» in 1980. Exploration for petrole- 
um, copper, and iron ore continued during 
the year, but there have been no commer- 
cial discoveries for any of these commodi- 
ties. 

The Yemeni economy cooled off consid- 
erably in 1980, as workers’ remittances fell 
and business activity declined. Foreign aid 
and remittances from the estimated 1 mil- 
lion Yemenis working abroad were the 
country’s top sources of revenue and the 
major stimulants of the economy. In 1980, 
the Yemen Arab Republic’s balance of pay- 
ments slipped to a $2.1 million deficit, for 
the first time in 5 years. The balance-of- 
trade deficit was also at an alltime high of 
$1.7 billion. 

Approximately $300 million in foreign aid 
was channeled into the country from a 
variety of sources. The United States con- 


tributed $12.7 million in grants during the 
year, with the remainder coming from Sau- 
di Arabia, Kuwait, and other Arab states 
and Arab development funds. Western Eu- 
rope and the Soviet Union also contributed 
some assistance, as well as various agencies 
of the United Nations. The World Bank 
approved a $12 million credit to aid in 
financing local industry through the Indus- 
trial Bank of Yemen. The German Demo- 
cratic Republic and Czechoslovakia also 
agreed to sponsor some industrial projects 
including a leather tannery, rural electrifi- 
cation projects, and a marble quarry. 

Agriculture remained the largest produc- 
tive sector of the economy, contributing 
about 60% to the 1980 GNP of approximate- 
ly $3.5 billion. Agricultural output consisted 
mostly of qat, sorghum, millet, barley, corn, 
wheat, and coffee. Despite its relatively 
large agricultural sector, the Yemen Arab 
Republic was a net importer of foodstuffs. 

In the minerals sector, production was 
registered for only two commodities, rock 
salt and. cement, although some gypsum 
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was probably recovered along with the salt 
and sold to the cement plant. The Yemen 
Salt Mining Corp. continued to mine its 
open pit deposit in the coastal plain adja- 
cent to the Port of Salif. Reserves at the 
deposit were estimated at 250 million tons 
of rock salt with an average NaCl content of 
98.23%. Rock salt production increased 
from 50,000 tons in 1979.to 65,000 tons in 
1980, as the company was able to market its 
output more smoothly. Marketing oper- 
ations had been interrupted from 1972 to 
1976 when the mine was undergoing mod- 
ernization. 

A small amount of gypsum was also 
recovered along with the rock salt at Salif. 
Gypsum output was sold to the Govern- 
ment-owned cement plant at Banjil, 100 
kilometers to the southeast. In 1978, the 
U.S.S.R., which built the original plant, 
agreed to extend the plant's capacity to 
100,000 tons per year. The new capacity 
appeared to be onstream in 1980, as cement 
production increased from 50,000 tons in 
1979 to over 81,000 tons in 1980. 

In 1979, the Yemen Government awarded 
a $110 million contract to Ishikawajima- 
Harima Heavy Industries and Nissho-Iwai 
(Japan) for the construction of a 500,000. 
ton-per-year cement plant at Amran, north- 
east of Sana. No details were available as to 
the progress of this project. 

Petroleum exploration efforts continued 
in 1980, despite the lack of any commercial 
discovery. Shell was exploring a 10,000- 
square-kilometer coastal concession on the 
Tihana coastal plain, and CFP (France) was 
also involved in exploration in the Fahda 
desert region in northern Yemen. 

The Yemen Arab Republic imported all of 
its domestic requirements of petroleum 
products in 1980. Crude oil supplies were 
derived from Kuwait and were refined in 
south Yemen and transported by road to 
north Yemen. Approximately 5.4 million 
barrels of products, mostly gasoline, diesel 
oil, and fuel oil, were imported in this 
fashion. Another 11,150 tons of liquefied gas 


was imported from Saudi Arabia. This 
roundabout route for refined products led to 
the development of a large smuggling oper- 
ation bringing refined products in from 
Saudi Arabia and undercutting the official 
Government price by as much as two-thirds. 
A new agreement was signed in 1980 in 
which Saudi Arabia was to market oil 
products through Shell and BP directly into 
north Yemen. In addition to increasing the 
Government's revenues, lowering the offi- 
cial price for gasoline, and thwarting the 
smuggling operation, the agreement was 
also likely to strengthen political and eco- 
nomic ties between Saudi Arabia and the 
Yemen Arab Republic. 

Investigations continued to examine the 
possibility of mining other minerals in the 
Yemen Arab Republic. A group of West 
German and Yemini technicians were ex- 
amining the possibility of exploiting iron 
ore deposits in the Sa'dah region. The team 
was drilling ore samples to determine the 
quantity and grade of the ore. Copper depos- 
its at Hamurah near Taiz were also under 
study to determine the size of the deposit. 
The Government planned to commission an 
economic feasibility study after the initial 
tests were completed. 


1Supervisory physical scientist, Branch of Foreign Data. 

Physical scientist, Branch of Foreign Data. 

SWhere necessary, values have been converted from 
Bahraini dinars (BD) to U.S. dollars at the rate of 
BDO.37 = US$1.00 

*Where necessary, values have been converted from 
Jordanian ` dinars (JD) to U.S. dollars at the rate of 
JD0.298 = US$1.00. 

SWhere necessary, values have been converted from 
Lebanese pounds (LL) to U.S. dollars at the rate of 
LL3.40= US$1.00 

ere necessary, values have been converted from 
Omani rials 10 to U.S. dollars at the rate of 
RO0.345 = US$1.00 


"Where n , values have been converted from 
Yemeni S^ 0551.00 S D to U.S. dollars at the rate of 

"Where ne values have been converted from 
Qatari N- to U. S. dollars at the rate of 
QR3.64= 0831.00 

Where necessa , values have been converted from 
Syrian Er (LS) to U.S. dollars at the rate of 
LS3.29 1.00. 


eWhere 5 necessary values have been converted from 
Yemeni rials P as to U.S. dollars at the rate of 
YRLA.56 = US$1.00 
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Table 8.—Yemen Arab Republic: Exports of mineral commodities 


(metric tons unless otherwise specified) 


Destinations, 1979 
Commodit 1978 1979 : 
d cn Other (principal) 

Cement value, thousands te $1,140 _. Saudi Arabia $777; Japan $363. 
Iron and steel metal, semimanufactures ! 

do... $66 $27 -- Republic of Korea $24; Syria $3. 
Petroleum refinery products: 

Lubricants... ....-- do- EAN $6 T All to People's Democratic Republic 
of Yemen. 
Sall o ul oe ³•6¹A eL EE E 210 EA All to Saudi Arabia. 
Stone, sand and gravel: Dimension stone, 
worked ______ value, thousands. _ $39 $9 EE Do. 

Other: Crude ____________ do...- $1 RES 


Table 9.—Yemen Arab Republic: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodity 1978 1979 : rm 
9 Other (principal) 
METALS 
Aluminum metal including alloys: 
%%%%[ͤrnc ..... 8 he 45 a Hong Kons 29; Saudi Arabia 14; 
India 2. 
Unwrought and semmimanufactures 
value, thousands_ — $7,716 $4,126 ae, Austria $940; Hong Kong $891; Saudi 
Arabia $629. 
Cop a 
eA ERTL AE PEN I, ee RIP -— 11 —— All from India. 
Metal including alloys, all forms 
value, thousands $39 $31 ed "m $11; Belgium-Luxembourg $9; 
India $3; Saudi Arabia $3. 
Iron and steel metal 
Da aes oe AAA AEEA 190 637 T 5 455; Sri Lanka 80; Saudi 
Pig iron, ferroalloys, similar materials zu 2,594 ae oy 1, 15 WN 451; China, 
main] 
Steel, primary forms 
value, thousands "— $5,472 ae Ja $2,048; China, mainland 
115 551: Saudi Arabia $398. 
Semimanufactures_ _ _ _ _ _ _ do... $47,651 $56,278 $131 Ja $14, 418; China, mainland 
Poss India $6,329. 
Lead metal including alloys: 
MI EOD ee ear any P I 8 3 ue All from Netherlands. 
Unwrought and semimanufactures 
value, thousands $3,275 zu 
Nickel metal including alloys: 
Scal. uec. el ue e m. 95 NN All from West Germany. 
Semimanufactures 
value, thousands us $10 E Saudi Arabia $9; Lebanon $1. 
Zinc metal including alloys: 
Scrap uunc mee EMI e 90 _. All from Japa 
Unwrought and semimanufactures _ _ (1) 47,683 MH Ja 2 90 808; Saudi Arabia 2,197; 
ye 
Other: Alkali, alkaline-earth, rare-earth 
metals value, thousands $19 $29 -- Italy $13; West Germany $7; Saudi 
Arabia $6. 
NONMETALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones do- NA $97 EN way $39; ar aa $26; West 
Boron materials: Oxide and acid_ _ _ _ _ _ es 415 -- m: from M West 6 Germ 
Cement value, thousands NA $42,705 E 671779 $33,525; Italy aly $2,963; U.S.S.R. 
Clay products: 
fractory including nonclay brick 
do— NA $2,773 "ee Italy $1,201; Saudi Arabia $363; 
ina, m mainland $290. 
Nonrefractory -—-------- do... NA $12 x Lebanon $7; India $5. 


See footnotes at end of table. 
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Table 9.—Yemen Arab Republic: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


| Sources, 1979 
Commodit 1978 1979 : 
P United Other (principal) 
NONMETALS —Continued 
Fertilizer materials: 
Manufactured: 
Nitrogenous 
value, thousands. _ $6,055 $6,348 $11 8 5 $4,098; Greece $1,232; 
uwai 
Phosphatic____ _____ do... SE $547 S Mr Arabia $542; West Germany 
Potassic_ —_ A 8 TR t All from Saudi Arabia. 
Ammonia -——-------------—-- 1 M 
| EPIIT EDENDI REEREERRU i ee 414 3,215 PT Saudi Arabia 1,119; United Kingdom 
ü 1,109; People’ s Democratic 
Republic of Yemen 966. 
Sodium and potassium compounds, n.e.s.: 
Caustic pet DRESSES HEN (2) 478 1 United Kingdom 231; China, main- 
land 136; West Germany 81. 
ipsus sand and gravel: Dimension stone, 
ME AERE value, thousands NA $754 _. Italy $276; India $147; Greece $83. 
Sulfur: Sulfuric acid, oleum mm 138 3,030 — West Germany 1,132; Netherlands 
818; United Kingdom 123. 
Other: 
Arr. ³ AA a 50 1,052 =S 1 605; Italy 240; Saudi Arabia 
Buil materials of as piale asbestos 
d fiber cements, an d unfired 
nonmetal- Bue value, thousands A $2,203 $175 Spain $1,034; Italy $565; West 
Germany $387. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black do- 875 5219 _. Netherlands $211; West Germany $6; 
Saudi Arabia $2. 
Hydrogen, helium, rare gases (4) 94 m bab F Germany 68; United Kingdom 
France 1 
Petroleum refinery products: 
Gasoline value, thousands. .. $5,929 $7,405 e Saudi Arabia $5,873; Kuwait $816; 
People's Democratic Republic of 
Yemen $671. 
Kerosine and white spirit do- $8,265 $4,314 8 Saudi Arabia $2,648; Kuwait $1,365; 
People’s Democratic Republic of 
Yemen $296. 
Distillate fuel oil do... $1,350 $8,696 a Saudi Arabia $5,509; Kuwait $2,276; 
People’s Democratic Republic of 
Yemen $907. 
Residual fuel oil do- a $445 _. Kuwait $203; Saudi Arabia $171; 
Netherlands 
Lubricant do... $10,106 $8,043 $45 India $2,102; Saudi Arabia $1, 046; 
Poland $908. 
Liquefied petroleum gas do- $928 $1,759 — Saudi Arabia $1,104; People's Demo- 
cae Republic of of Yemen $559; 
Unspecified |. do— $3,900 $4,806 $12 Saudi Arabia $1, 417 Singapore 
$1,317; Switzerland $518. 
NA Not available. 


1Unreported quantity valued at $3,414,000 imported i in 1978; quantity imported i in 1979 valued at $8,997,000. 
2Unreported quantity valued at $23,000 imported in 1978; quantity imported in 1979 valued at $276,000. 
Unreported quantity valued at $944,000 imported in 197 8; quantity imported in 1979 valued at $36,000. 
*Unreported quantity valued at $102,000 imported in 1978; quantity imported in 1979 valued at $31,000. 
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After becoming an oil exporter in 1972, 
Ecuador experienced a remarkable econom- 
ic upswing until 1978. However, in 1979 and 
1980, a combination of only slight improve- 
ments in agricultural output and stagnat- 
ing petroleum output lowered rates of real 
gross domestic product (GDP) expansion to 
5.3% and 4.3%, respectively. In current 
prices, the GDP in 1980 was estimated at 
$11.3 billion. The slowdown in growth is 
attributable in large part to:the low level 
of petroleum exploration in the 1972-79 
period. 

Ecuador's production of petroleum declin- 
ed 4.5% in 1980 compared with that of 1979. 
The consortium of Corporación Estatal Pe- 
trolera Ecuatoriana (CEPE), the State oil 
company, and Texaco, Inc, operating in 
Ecuador's eastern jungle region was respon- 
sible for nearly all of 1980 production. The 
volume of total crude petroleum exports 
from Ecuador dropped from 44.7 million 
barrels in 1979 to 40 million barrels in 1980, 
although crude petroleum export revenues 
rose from $1,032 million in 1979 to $1,294 
million in 1980. The latter figure repre- 
sented 54% of Ecuador's 1980 merchandise 


exports. Crude oil exports accounted for 
about 46% of the value of 1979 merchandise 
exports. The total nonfuel mineral exports 
in 1980 were valued at less than $1 million. 

Falling petroleum production and the low 
level of investment in petroleum caused the 
petroleum and mining sector to record neg- 
ative real growth of about 6.2% during 
1980. Nonfuel mineral activity in the coun- 
try continues to be negligible. The petrole- 
um sector (including refining) contributes 
17% to Ecuador’s GDP, although the sector 
employs less than 1% of Ecuador's econom- 
ically active population. The increase in 
total export revenues in 1980 was due en- 
tirely to the increase in prices that Ecuador 
obtained for its exports of crude petroleum 
and petroleum products, which accounted 
for 62% of total 1980 export revenues. 

The United States probably remains the 
most important purchaser of Ecuadorean 
exports. According to Ecuadorean statistics, 
the United States imports 19,000 barrels per 
day of Ecuadorean crude petroleum and 
20,000 barrels per day of fuel oil. Approxi- 
mately 40% to 50% of Ecuador’s exports are 
destined for the United States. As the Or- 
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ganization of Petroleum Exporting Coun- 
tries’ smallest member, with reserves of 1 
billion to 1.3 billion barrels of oil, Ecuador 
has decided to use its oil resources to 
finance other development projects. CEPE 
envisaged drilling 300 wells between 1980- 
85 as part of a new exploration program, of 
which $17 million was spent in 1980. The 
rapid expansion of spending by the Govern- 
ment and the failure to set aside some funds 
has created a difficult situation for the 
exploration of additional oil reserves. Ec- 
uador may become an oil importer by 1985 
if oil production continues to fall while 
domestic consumption grows rapidly. 

The most promising areas for further 
exploration of hydrocarbons are the Ama- 
zon region and near the Peruvian border. 
Exploration for natural gas has been sched- 
uled for the Gulf of Guayaquil. CEPE was 
planning a $300 million fertilizer project at 
Pasorja using natural gas from the Amistad 
Field in the Gulf of Guayaquil. The first 
phase of the project would be completed in 
1984 and would produce 1,000 tons per day 
of ammonia and 1,000 tons per day of urea. 
The Amistad natural gas deposit was dis- 
covered 10 years ago but has remained 
undeveloped because of disagreement with 
U.S. contractors on the most economical use 
for the gas. 

Texaco and CEPE agreed to a $41 million 
package for 1981 to further develop the 
country’s oil-production capacity. The pro- 
gram will include bringing into production 
the Yuca, Auca Sur, Yulebra, and Dureno 
Fields. CEPE will bear 62.5% of the cost and 
Texaco the remainder. 

In a significant departure from long- 
standing policy, the Government has en- 
acted a variety of price increases, including 
a trebling of retail gasoline prices from the 
equivalent of 18 cents per gallon to 60 cents 
per gallon. Prices for other oil products 
were increased by a lesser extent. Maintain- 
ing the increased prices could pave the way 
for increased investment in Ecuador’s oil 
industry and may have been a factor in the 
new agreement with Texaco. Still pending, 
but ready for implementation, was Texaco's 
ambitious program for secondary recovery 
by water flooding at the Shushufindi Oil- 
field, later to be extended to the Sacha 
Field. These are Ecuador's largest fields, 
with output of about 150,000 barrels per 
day. It is estimated that the Shushufindi 
Field alone contains more than 300 mil- 
lion barrels of crude oil recoverable by 
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water flooding, and Sacha’s prospects are 
considered to be equally promising. If the 
estimates are correct, the fields could pro- 
duce an additional 80,000 barrels per day 


over a 20-year period. 
CEPE was planning to construct a new 
15,000-barrel-per-day refinery, scheduled 


for operation before 1983 or 1984. Govern- 
ment sources have estimated that at least 
20% of the gasoline sold in Ecuador, or 
5,000 barrels per day, is exported illegally 
for use in Perú or Colombia. Such a figure 
exceeded the amount of gasoline Ecuador 
was required to import in 1980. Given the 
difference between the domestic price of 
gasoline and its price in neighboring coun- 
tries, contraband exports from Ecuador are 
likely to remain substantial. 

While several stimuli exist for the explo- 
ration of oil, the nonfuel minerals industry 
in Ecuador has few incentives. There were a 
number of small mines producing copper, 
zinc, gold, and other minerals. The most 
important was the La Plata copper, lead, 
and zinc mine, near Santo Domingo de los 
Colorados in Cotopaxi Province. Earlier 
this year, Compania Minera Toachi S.A. 
announced a $5.2 million investment pro- 
gram at this mine designed to double pro- 
duction of ore over the next 2 years. Fi- 
nancing for the project is coming from the 
International Bank for Reconstruction & 
Development (World Bank), a West German 
bank, and from Toachi's Venezuelan, Fin- 
nish, and Peruvian partners. Production 
from this mine is 100 tons per day of copper, 
lead, and zinc concentrate. Some gold and 
silver in concentrate form is also produced. 
Value of the mine's output is estimated at 
$8,000 per day. 

In mid-1980, Cía. Minera Austral began 
exploitation of the Peggy Mine (in Azuey 
Province) Reportedly, current production 
involves 50 tons per day of copper and zinc 
concentrate with an estimated value of 
$5,000 per day. 

Ownership of the Portovelo Mine has 
passed to the Dirección General de Geología 
y Minas (DGGM), which is in the process of 
rehabilitating the mine, in part to provide 
employment opportunities for residents of 
El Oro Province. Reportedly, the mine was 
producing 10 tons of concentrate daily. The 
international call for tenders for the devel- 
opment of the San Bartolomé silver and 
zinc mine, which has been under discussion 
for over a year, has not yet been announced. 
DGGM proceeded with other activities, such 
as developing reported deposits of iron in 
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Zamora-Chinchipe Province, doing further 
development work at the Chaucha copper 
deposit, and investigating the possibility of 
exploiting gypsum deposits in Guayas Prov- 
ince. The DGGM had hopes of receiving 
financing from the Inter American Develop- 
ment Bank and World Bank for some of 
these activities. 

Limited mining activity is likely to con- 
tinue despite Ecuador’s varied geology. The 
mining sector is not expected to grow in the 
near future because the outdated mining 
law "Ley de Fomento Minero," which was 
approved by the military Government in 
early 1974, offers few incentives or guaran- 
tees to potential investors. Labor and finan- 
cial problems have driven certain compa- 
nies close to bankruptcy. Other companies 
have experienced interruptions in export- 
ing minerals because of accounting and 
royalty problems with the Ecuadorean Gov- 
ernment. Lacking proper encouragement 
and incentive, the nonfuel minerals indus- 
try in Ecuador is not likely to become a 
meaningful revenue source. Most private 
sector Ecuadorean and foreign investors 
interested in Ecuador's virtually unexploit- 
ed nonfuel mineral sector agree that little 
development of the sector is likely to occur 
unless mining legislation and regulations 
are made more attractive to private inves- 
tors. 

A new, more liberal, mining law has been 
under discussion within the DGGM and the 
Ministry of Natural Resources for 4 years. 
The Ministry approved and sent to the 
Office of the President a comprehensive 
new mining law proposal for his approval. 
Initial reactions from the mining sector 
have been generally positive, although 
guarded. The centerpiece of the draft legis- 
lation provides for the creation of a public 
sector mining development corporation, 
Corporación de Fomento Minero (COFE- 
MIN), as the executive agency for pros- 
pecting, exploration, and exploitation activ- 
ities within the mining sector. The new 
entity would have the legal authority to 
develop mines on its own or enter into 
service or association contracts with private 
or public sector interests, including foreign 
mining companies. The draft legislation 
specifically authorizes the proposed mining 
development corporation to enter into joint 
ventures. Under the draft legislation, the 
role of the DGGM would apparently be 
restricted somewhat, particularly in exert- 
ing control over mining companies that 
have signed exploitation contracts with the 
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new COFEMIN. 

Congressional review of the proposed 
mining law was expected to be lengthy, with 
many members of Congress making the 
legislation more protective of Ecuador's na- 
tional patrimony and hence less likely to be 
of interest to prospective foreign investors. 
Congressional passage of mining legislation 
will be only the first, although important, 
step. The proposed mining law would estab- 
lish the basic framework for the mining 
sector; it would then be up to the Ministry 
of Natural Resources to draw up imple- 
menting regulations and formally establish 
the proposed COFEMIN. 

Despite approval by the military Govern- 
ment of substantial revisions to Ecuador's 
hydrocarbons law in May 1978, the Ministry 
has yet to issue the crucial, implementing 
regulations, including the model hydrocar- 
bons operating contract that would form 
the basis for negotiations with prospective 
foreign investors. Release of the model con- 
tract continues to be held up because the 
Government apparently has not found a 
formula that is both attractive enough to 
prospective investors and sufficiently pro- 
tective of Ecuador's national interests. 

Several small companies were mining for 
nonmetallic minerals, but few have shown 
any interest in metals because of the lack of 
detailed information about reserves, the 
difficulties in obtaining credit, the lack of 
state support and investment incentives, 
and the poor infrastructure in the areas 
where deposits exist. In the future, how- 
ever, an improvement was expected. A geo- 
logical metallogenic map of Ecuador devel- 
oped with technical assistance from Great 
Britain, the United Nations, and other pri- 
vate firms, was published by the DGGM. 

The map identifies around 300 known and 
possible deposits of minerals within Ecua- 
dorean territory. The metallogenic map and 
the explanatory report, which includes an 
alphabetical listing of actual deposits of 
minerals and indications of some, are in 
Spanish and are unlikely to appear in 
English. 

Minor exploration continued in the 
Southern Andes for copper, molybdenum, 
lead, silver, zinc, phosphorous, and coal. 
Uranium was also believed to be present in 
that area. Uranium discoveries would fall 
under the jurisdiction of the Ecuadorean 
Atomic Energy Commission. The single 
most promising development in the mineral 
industry is the proven copper deposit at 
Chaucha. A $24 million contract to build a 
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cement plant was awarded to Allis-Chal- 
mers Canada, Ltd., a unit of Allis-Chalmers 
Corp. The facility, with a planned capacity 
of 345,000 tons per year, is to be constructed 
for Cementos Selvalegre of Quito. Fuller Co. 
was awarded a $17 million contract by 
Empresa Industrias Guapán, S.A., to ex- 
pand to  1,100-ton-per-day-capacity the 
Guapán cement plant at Azogues by the end 
of 1980. 

Ecuador officials are confident that when 
present hydroelectric projects become fully 
operational, hydroelectricity will be the 
country's predominant source of energy. At 
this time, hydrocarbons account for only 
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19% of the total energy reserves compared 
with 7896 for hydroelectric potential. How- 
ever, at present, oil is providing 5496 of the 
energy and hydroelectricity less than 546. 
The state agency, Instituto Ecuatoriano de 
Electrificacion, has announced that an in- 
vestment of $4 billion will be needed for the 
ongoing 1980-85 electricity development 
plan. New projects should come onstream 
by 1985 to increase the country's present 
658-megawatt capacity to 1,200 mega- 
watts. The major projects include the 550- 
megawatt Daule-Peripa project, the 1,981- 
megawatt Naiza project, and the 152- 
megawatt-capacity Agoyan project. 


Table 1.—Other Areas of South America: Production of mineral commodities’ 


Area, commodity, unit of measure 1976 19777 1978 1979P 1980* 
ECUADOR? 
Cadmium, mine output, metal content 
ilograms.. _ 462 416 417 *480 480 
Cement, hydraulic thousand metric tons T608 1623 834 1.099 1,400 
CMa: BAO 5 os rum m rites gas 1,138 74,586 3,564 r €4,000 4,000 
Copper, mine output, metal content 
metric tons... T300 71,000 800 1,200 31,000 
Gas, natural: 
PP million cubic feet. 11,949 12,290 12,429 13,387 15,000 
/ AA ⁰ A a 3,713 1,490 1,500 b 1,600 
Gold, mine output, metal content troy ounces. — 11,014 18,124 2,734 3,215 3,500 
Gypsum (for cement metric tons 43,162 r41 2491 209 " "35,000 35,000 
Lead concentrates, metal content Bic aos 168 220 220 220 220 
Natural gas liquids: 
Natural gasoline 
thousand 42-gallon barrels. . 128 106 79 NA NA 
Liquefied petroleum gas |... a cs 39 36 721 815 800 
TOO Louie A iMm Eee e MR RSS dk .cs 167 142 800 NA NA 
Petroleum: 
UW eh ae hio an. os 68,362 67,002 77,710 78,169 374,714 
Refinery products 
Tc de... 6,079 6,144 7,293 8,119 9,000 
PPP an c 461 531 985 1,107 1,200 
| MANCHESTER VT TS in... cs 1,915 2,981 2,116 2,498 2,500 
Distillate fuel oil |... ^. MRNA 2,886 3,234 4,518 5,095 5,600 
Residual fuel oil |... 8 3,776 6,602 13,018 13,775 14,500 
roD TTT o MR 167 194 261 300 
er: 
Liquefied petroleum gas do 40 192 200 225 250 
Unspecified |... _ Nea 20 340 317 367 400 
Refinery fuel and losses B om 145 121 1,016 554 1,000 
TOM see Oda ipai i d us 15,495 20,345 30,297 32,007 34,750 
PP ee RET metric tons NA 10,800 17,011 r €13,130 13,200 
Silver, mine output, metal content _ troy ounces. — 47,382 157,108 28,617 r €44,00 45,000 
Stone, sand and gravel: 
Limestone (for cement manufacture) 
thousand metric tons... 880 71,061 1,410 r €1,300 1,300 
MED au ——— metric tons 182 2.544 2,789 r €2,100 2,800 
Sulfur 
NUN oat s aL ce ie cie naci m di. s 4,364 4,688 4,500 r 4,500 4,500 
Byproduct: 
From petroleum®___________ di. cs 5,000 5,000 5,000 5,000 5,000 
From natural gas? |... Ba. 3,000 3,000 5,000 5,000 5,000 
Tubll s eed cre aio mi uem A aes 12,364 12,688 r €14,500 r €14,500 14,500 
Zinc, mine output, metal content a 1 1,997 1,340 r €1,600 ,600 
FRENCH GUIANA 
Gold, mine output, metal content troy ounces. — 2,797 4,823 *5,000 
Stone, sand and gravel ______ ~~ metric tons... NA 329,320 825,000 


See footnotes at end of table. 
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Table 1.—Other Areas of South America: Production of mineral commodities? 


See footnotes at end of table. 


—Continued 
Area, commodity, unit of measure 1976 1977 1978 1979” 1980* 
GUYANA? 
Aluminum: 
Bauxite, dry equivalent, gross weight“ 
thousand metric tons 2,686 2,731 2,425 2,312 "20 1 
Alumina- - v do— 281 271 250 200 220 
Diamond:“ 
e snm thousand carats__ 6 1 1 6 4 
Industrial!!! do... 8 10 10 10 6 
p do- 14 17 17 16 310 
Gold, mine output, metal content troy ounces . 15,656 11,899 15,396 10,593 311,003 
PARAGUAY 
Cement, „hydraulic thousand metric tons. 155 200 166 155 3177 
a 
Kaolin al E tU UE. metric tons. _ *14,000 €22,000 35,380 40,000 350,000 
Other thousand metric tons. 1,100 1,320 1,518 1,870 32,200 
Gypsum _____________-___ metric tons 16,000 14,000 9,000 11,000 312,000 
Lime 22-2 5m. ess do. ... 31,863 153,300 38,554 33,000 355,000 
Petroleum refinery products 
Gasoline tho 8880 42-gallon barrels. . 480 648 805 662 3906 
%%% do- 53 69 75 94 3101 
Keros ine do 127 145 151 182 3120 
Distillate fuel oil. ------------- do- 899 1,390 1,710 1,705 31,931 
Residual fuel oĩl—ů— do... 281 333 371 384 3371 
Liquefied petroleum gas do... 39 45 46 58 352 
Refinery fuel and losses do— 92 358 467 731 800 
Totali ³ do... 1,977 2,988 3,625 3,766 4,281 
Pigments, mineral, natural: Ocher - metric tons 120 120 150 200 3200 
Sand including glass sand 
8 thousand metric tons 981 1.401 1.900 2,300 32,600 
tone: 
Dimension do- 130 144 197 224 3258 
Crushed and broken: 
Limestone (for cement and lime) do- 277 415 370 300 3350 
Other sse meme ccc 2,380 3,500 5,140 5,450 36,400 
Talc, soapstone, pyrophyllite metric tons 140 130 160 210 
SURINAME 
Aluminum: 
Bauxite, gross weight 
thousand metric tons 14,613 14, 805 5,188 5,010 34,643 
Alumina- „33 do— 1.162 11,172 1.310 1.325 31,422 
Metal, primary) do- 45 58 55 64 346 
ao hedeaulie S apu a do- 50 48 60 62 369 
Common md ee metric tons NA 116,000 *115,000 *115,000 115,000 
Kaolin’ L2: ee es a do... e 2,500 2, 2, 2,500 
Gold, mine output, metal content troy ounces. - 89 916 NA NA N 
Sand and gravel: 
Sand, common thousand metric tons (ê) NA 160 150 155 
Gravel metric tons 165,000 "94,500 75,000 67,500 75,000 
Stone, crushed and broken 
thousand metric tons 137 15 40 50 372 
URUGUAY 
Sar ean secondary ________ metric Linn = 81 52 > 69 385 
unto uu ei Ace A ae e RE 25 
Cement, hydraulic thousand metric tons m 016 682 674 687 2262 
Clays, type not specified metric tons. . 425,104 336,009 338,890 340,000 NA 
Coke, gashouse_________________ 8 11,685 11, 685 11, 685 €l 1,685 12,000 
Corundum -.------------------ do- 381 421 223 227 225 
Feldspat᷑t! : do... 1,145 1,625 2,512 ©2700 2,600 
Fluorspar - - --- „ do... 50 7 113 ~ 85 
Gas, manufactured million cubic feet 153 €750 €750 2750 760 
Gem stones, semiprecious 
Scena ees ne cereal oa metric tons 35 802 184 e200 190 
Amethyst pt.. do... 2 e2 32 e33 30 
Iron and steel: 
Ferroalloys: Electric furnace ferrosilicon 
do_ ___ 260 105 8 2a NA 
Steel, crude_________________ do____ 15,400 17,200 8,700 17,000 14,000 
Semimanufactures ___________-_ do... 34,841 41,265 43,898 98,449 371 759 
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Table 1.—Other Areas of South America: Production of mineral commodities? 


—Continued 
Area, commodity, unit of measure 1976 1977 
URUGUAY —Continued 
Line thousand metric tons. 70 70 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. _ 2,051 1,940 
Jet fuel -——-—--------------- do... 263 269 
Keros ine do... 1,326 1,199 
Distillatefueloil |... . _ do... 3,365 8,355 
Residual fuel oil -------------- do... 5,062 5,170 
Lubricanets it do— 1 37 
Other: 
Liquefied petroleum gas do— 384 397 
Unspecified ____________-- do... 58 281 
Refinery fuel and losses do— 229 228 
f eS do... 12,739 12,882 
Sand en gravel 
Common thousand metric tons 1,649 1,885 
»! AS Ae aE metric tons Vu 2,210 
Gravel... thousand metric tons 864 *865 
Stone 
Dimension do. ___ 95 13 
Crushed and broken 
Alum schist |... metric tons 1,441 2,483 
Dolomite _ _ _ _ — thousand metric tons 34 95 
Limestone |... _~_________ do— 859 1,192 
Marble do_ ___ 4 
j arene Cee metric tons 8,769 900 
G8 do... - 7,024 2 
Other (including ballast) 
thousand metric tons 1,115 1,758 
Sulfur, elemental, byproduct* metric tons 2,200 2,200 
c, soapstone, pyrophyllite 3 do—-— 1.268 1.659 


Estimated. Preliminary. ‘Revised. NA Not available. 
Includes data available through Sept. 1, 1981. 


In addition to the commodities listed, a variety of crude construction materials (common cla 
stone) undoubtedly is also produced, but output is not reported and available information is in 


estimates of output levels. 
3Reported figure. 


1978 1979P 1980° 
85 81 80 
2,211 2,136 31,953 
219 312 3234 
1,243 1,119 31,032 
3,812 3,413 33,510 
4,993 5,137 35,780 
39 49 345 
431 417 3447 
335 397 3349 
235 v 343 
13,518 12,980 313,393 
2,077 e2 200 2,300 
1,698 ©1700 1,750 
341 400 450 
87 e80 85 
11,392 *'10,000 10,500 
110 *120 130 
1,190 *1,100 1,200 
5 
11,553 *10,000 10,500 
(°) (ê) (*) 
1,488 *1,500 1,500 
2,200 ; 2,200 
1,724 €1,800 1,800 


ays, sand and gravel, and 
equate to make reliable 


‘Gem and industrial diamond production is estimated based upon reported total production. 


Data represent exports. 
Less than 1/2 unit. 


TRefinery fuel apparently included with products for sale, mainly residual fuel oil and liquefied petroleum gas. 


Table 2.—Ecuador: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1977 1978 United 
States 
Aluminum metal including alloys, semi- 
manufacture s zis 11 -— 
Gre 
and concentrate 1,972 an ; 
Metal including alloys, crap NA 40 ate 
Iron and steel metal, semimanufactures: 

Universals, plates, sheets ________ ae 1,213 T" 
Other ores and concentrates... . 72 60 m 
Petroleum: 

Crude 
thousand 42-gallon barrels. .. 5,217 46,554 16,533 
Refinery products: 
Gasoline do- NE 33 zt 
Residual fuel oil do- 713 8,201 5,738 
Unspecified |... do... 21 2 
Stone: Dimension, worked |... .. dora: 3 es 
Tungsten ore and concentrate NA 8,000 FN 


NA Not available. 


Destinations, 1978 
Other (principal) 


All to Colombia. 


All to Colombia. 


Chile 1,200; Colombia 13. 
All to Belgium-Luxembourg. 


riim 15,683; Chile 4,228; Canada 


All to Peru 
Mexico 1, 362; Netherlands Antilles 
602; Panama 223. 


All to Venezuela. 
All to Sweden. 
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Table 3.—Ecuador: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Oxides and hydroxides |... 
Metal including alloys: 
Unwrou gat 


Semimanufactures 
Arsenic: 
Trioxide, fenus. acid |... 
Elementa 
Chromium: 
Oxides and hydroxides ______ ~~ 
Metal including alloys, all forms 
Cobalt oxides and droxides . value 
Copper RE nen ing alloys: 
nwrought 
Sone PIE apes rey Sees ee 
Iron and steel me 
Serap Pe value 
Pig iron, ferroalloys, similar 
materials 22 ³»¹ teers Soon Soa 
Steel, primary form 


Semimanufactures: 
Bars, rods, angles, shapes, 
sections ______________ 


Tubes, pipes, fittings —- gs 
Castings and forgings, rough _ — — 
Lead: 
Oxides 
Metal including alloys: 
Unwrought including scrap _ _ - 
Semimanufactures 
Magnesium metal including alloys, all 
forme une 8 
Manganese oxides . ------------ 
Mercur value 
Nickel metal including alloys, semi- 
manufacturees 
Platinum- group metals including alloys, 
unwrought and partly wrought di 
ue 


Silver metal including alloys, unwrought 
naag partly wrought |... do... 


Metal including alloys, all forms 
Titanium oxides and hydroxides.. _ _ _ _ _ 


Tungsten: 
. Ores and concentrates value 
Metal including alloys, all forms 
Zinc: 
e — 
Metal including alloys: 
Serah co 8 
Blue powder _____________ 
Unwrought_ ____________~_ 
Si ropa TE 


Other: 
Oxides, hydroxides, peroxides _____ 
etals: 


Alkali, alkaline-earth, rare-earth 
metals 


Pyrophori alloys _____ value 
Base metals including alloys all 
formi 8 


See footnotes at end of table. 


1977 


1978 


80,530 
84,412 
2,870 


6 
2,022 
35,863 
287 


677 


$77,000 


$194,000 


United 
States 


Sources, 1978 


Other (principal) 


United Kingdom 128. 

Canada 1,172; Venezuela 498; West 
rmany 150. 

Japan 2,925; Austria 520; France 460. 


All from Sweden. 
West Germany 7; Canada 5. 


West Germany 8. 
All from West Germany. 


All from United Kingdom. 
Chile 1,467; Peru 708; Italy 68. 


NA. 
Colombia 107; Ja 40. 
Finland 45,560; West Germany 


20,423; Chile 4,163. 


Republic of South Africa 29,826; 
apan 18,871. 
Ja 080. 292, Chile 8,280; France 


Japan 2,388; Belgium-Luxembourg 
19 1; West Germany 189. 


n 3. 
ipd 1,412; eee of South Africa 
189; Chile 
Japan 26, 180 yo 2,151. 
Peru 10. 


Mexico 672; Peru 5. 


Peru 630; Panama 130. 
Peru 15; West Germany 8. 


Japan 38; West Germany 2. 

Mexico 540; Colombia 510. 

West Germany $2,000 

Netherlands 15; Finland 4. 

United Kin v $52,000; Switzer- 
land $21, 

West Germany $181,000. 

All from Mexico. 

Bolivia 17; West Germany 7; Peru 7. 

United Kingdom 235; Mexico 181; 
West Germany 119. 

Brazil 7. 

Peru 95; Mexico 51; Venezuela 47. 

Peru 15; Colombia 5. 

Peru 1,498; Canada 353. 


Ital 14;  Belgium-Luxembourg T; 
est Germany 5 


All from West Germany. 
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Table 3.—Ecuador: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS 


Abrasives, n.e.s.: 
eo Pumice, emery, corundum, 


Barite and witherite 33 cen 
Boron materi 
Crude natural borates 
Oxides and acid 


Feld and fluorspar ----------- 
ilizer materials: 
Crude: Phosphatic ___________- 
Manufactured: 
Nitrogenouns 


Other including mixed 
Ammonia ___________-~_-~_~_-_ 


Iron oxides, processed 


Precious and semiprecious stones, natural 
and synthetic ue 


Salt 

Sodium and potassium compounds, n.e.s — 
Stone, sand and gravel _________--— 
Sulfur: 


Elemental: 
Other than colloidaall 


Colloidaaalal1»1ꝙdt· 
Sulfur diox ide value 
Sulfuric acid, including oleum — — — 

Talc, steatite, soapstone. ________-— 
ay cua 


Slaw do and similar waste, not 
metal-bearing, from iron and steel 


strontium, a 927777... REM 
materials of as 5 pae a asbestos 


r cements, and 
8 333000000 ee et ee 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
See footnotes at end of table. 


1977 


478 


15,904 


1978 


19,951 


9,207 
11,896 


12,515 
152 


United 
States 


21 


174 


Sources, 1978 
Other (principal) 


Mexico 450; West Germany 18. 
Brazil 16; West Germany 2. 


Japan 35; Brazil 32; Italy 29. 
Canada 4 vary Australia 1 ,290; China, 


Peru 273; Colombia 10. 


Italy 3; West Germany 1. 

France 12; West Germany 

Colombia 132, 516; Mexico 60 012; 
Peru 52,7 

Be ium-Luxembourg 895; France 


United Kingdom 880; Peru 247. 


Colombia 1,711; West Germany 494. 
Colombia 148; Japan 1. 
All from Belgium-Luxembourg. 


19600, N. 23,718; 3 of Korea 
Ital 6 . 1 5 8 
M Germang 1 
1,714; Ja 236; 

iere land 235 ind 
West Germany 5, 866 Norway 405. 
Colombia 52; Netherlands 49; West 

Germany 16. 


United Kingdom 2; West Germany 2. 


All from West Germany. 


Spain 77; degnum Luxembourg 45; 
China, mainland 2. 

West Germany 91; Argentina 80; 
Spain 30. 

Switzerland $67,000; Belgium- 
Luxembourg $9, 060. 

All from Westi German 

Bulgaria 1, 55 West G 563; 


Colombia 
Italy 789; Colombia 130. 


Belgium-Luxembourg 20; Colombia 5; 
est Germany 5. 
Venezuela 2,500. 


Netherlands 208; West Germany 30 

r ; 

China, mainland 250; Austria 
India 20 

United Kingdom 2; Japan 1. 

France 2; West Germany 2; Israel 2; 
Netherlands 2. 


Colombia 3,197. 


Colombia 189. 
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Table 3.—Ecuador: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1978 
Commodit 1977 1978 ; 
i pane Other (principal) 
FUELS AND RELATED 
MATERIALS —Continued 
Carbon blaeckk kk NA 1. 395 103 Colombia 1,193; Venezuela 52. 
Coal, anthracite and bituminous ..... 15 51 7 . Belgium-Luxembourg 36; Japan 8. 
Coke and semicoke._____________ 1,206 148 _. All from Colombia. 
Hydrogen, helium, rare gases NA 24 11 Mexico 11. 
Petroleum: 
Crude and partly refined 
42-gallon barrels. _ 297 223 223 
Refinery Vei 
Gasoline do- = 17 17 
Distillate fuel oil do_ ___ EM 2,086 2,499 i agent NETT Germany 60; 
Lubricants --------—- do... 167,146 241,05 23,037 Netherlands Antilles 109,333; 
; Venezuela 107,807. 
Mineral jelly and wax do- 47,204 42,907 2,534 China, mainland 8 421; West 
Germany 8,114; Japan 6,941. 
Unspecified ________ do. ___ 8,701 10,703 6,863 Colombia 109; United Kingdom 140. 
Mineral tar and other coal-, petroleum-, 
or iii crude chemicals 565 232 189 Unt 3 m i WM Germany 
ether 
NA Not available. 
Total of oxides of metals; detail not reported. 
2Less than 1/2 unit. 
FRENCH GUIANA 


The mineral industry of French Guiana 
remains insignificant in the Nation’s econo- 
my, except for minor quantities of gold, 
crushed rock, sand and gravel, and clay 
domestically consumed. 

Gold has been mined in small quantities 
since 1950, when foreign interests were 
allowed to enter the country to engage in 
geological and mining explorations. Gold 
placer mining has been practiced in French 
Guiana ever since. The local Government of 
French Guiana is actively engaged in pro- 
moting the mineral development of this 
overseas department. Direct French invest- 
ment in mineral-related enterprises would 
be preferred but failing that, the country 
would welcome foreign participation to 
some extent. Bauxite deposits in the Kaw 
Mountains in southern French Guiana ap- 
peared to be the only promising mineral 
resource upon which to base a mineral 
economy. However, the low grade and small 


reserves made this prospect unattractive to 
foreign investors. Zones of Government re- 
serves with petroleum potential are exclud- 
ed from foreign control. 

Gold production increased in 1980 in re- 
sponse to higher world prices. Major export 
trade partners were 78% United States, 
11% France, and 5% Martinique; major 
import partners were 49% France, 10% 
United States, and 3% Trinidad and Toba- 
go. French Guiana’s future development 
prospects depend upon programs of the 
French Government for building the infra- 
structure necessary for sustained industrial 
development. 

The total labor force amounted to 18,000, 
of which 50% is engaged in services, 21% in 
construction, 18% in agriculture, 8% in 
transportation, and 3% in information. Or- 
ganized labor constituted about 7% of the 
labor force. 


1344 


MINERALS YEARBOOK, 1980 


Table 4.—French Guiana: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


Aluminum metal including alloys, 
semimanufactures_ ___ _ _ __ value 
Iron and steel metal: 


Sc 
Somimanufactures Hoop and strip 


Petroleum refinery . unspecified 
42-gallon barrels. _ 


Table 


19717 


1978 


United 
States 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal including alloys, all 


Copper. metal including alloys, 
semimanufactures____________~_ 
Iron and steel metal: 
Steel, primary forms 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections Lc 


Universals, plates, sheets 


Hoop and strip- - - - - ------- 


Castings and fo 
Lead metal including allo 
manufactures 
Nickel metal including alloys, semi- 
manufacturesů 
Silver metal including alloys, partly 
hi .———— E value 


ings, rough -- - 
ys, semi- 


— ae ae am a ae am ae ae a — Áo — — oe — 


Metal ae alloys, semi- 
manufact 
Other: Alkali, "alkaline earth. rare-earth 
metals .. .—.- Lecce 


Abrasives, n. e. s.: 
Nerf ³ĩ A 
Artificial corundum m 
Soau and polishing wheels and 


Clay p products: 
fractory including nonclay brick 
Nonrefractory ---------- ane 


Fertilizer materials: 
Manufactured: 


value 


9 
Stone, sand and gra vel 
Sulfuric acid, oleumm 


See footnotes at end of table. 


1977 


1978 


116 


United 
States 


Destinations, 1978 
Other (principal) 


All to Suriname. 
All to Brazil. 


Suriname 98; Martinique 28. 


5.— French Guiana: Imports of mineral commodities 


Sources, 1978 
Other (principal) 


France 29; Suriname 29; Italy 20. 
France 13; Belgium-Luxembourg 3. 


All from France. 


Tranh 1,435; Belgium-Luxembourg 
All m France. 
France 40; Guadeloupe 1. 
France 560; West Germany 2; United 
Kingdom 1, 
All from France. 
Mainly from France. 
France 1. 
All from France. 
Do. 
Do. 


Do. 


Do. 
Do. 


Do. 
Haiti 9,200; France 6,215; Cuba 4,000. 


All from France 
sns 588; Italy 454; West Germany 


France 100; West Germany 10. 

All from France. 
Belgium-Luxembourg 10; France 4. 
prance 377; Suriname 15; Martinique 


All ion France. 

Do. 
Brazil $51,000; Colombia $1,000. 
France 147; West Germany 87. 
All from France. 


France 177; Italy 3. 
All from France. 
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Table 5.—French Guiana: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1978 
Commodit 1977 1978 ; 
" oe Other (principal) 
NONMETALS —Continued 
ar m 
MEE 1 ĩðK eee -a 452 ae France 447; Netherlands 5. 
dale materials of asphalt, asbestos 
d fiber cements, an unfired 
. Se at a on eee a net TN 8 576 DN All from France. 
MINERAL FUELS AND RELATED 
MATERIALS 
Coke and semicocke _ E 21 TP Do. 
Hydrogen, helium, rare gases M 127 - Do. 
r refinery products: 
aso 
thousand 42-gallon barrels... 234,846 227,443 _. Trinidad and Tobago 226,253; Nether- 
lands Antilles 1,190. 
Keros ine do... 53,266 90,667 Ls Trinidad and To i ,265; Nether- 
lands Antilles 3, 
Distillate fuel oi] |... _ do— 528,698 513,240 MUS Trinidad and Tobago: 492; 163; Nether- 
lands Antilles 20,470. 
Lubricants. |... _ do... 8,568 10,339 406 Netherlands Antilles 4,466; Trinidad 
and Tobago 3,696; France 1 ,491. 
Liquefied petroleum gas do- 17,191 19,917 _. Trinidad and T o 14,651; Nether- 
Td Antilles 3,508; Venezuela 
Unspecified |... do... 22,932 15,484 Netheriands Antilles 14,665; France 
NA Not available. 
GUYANA 


The Cooperative Republic of Guyana’s 
production of bauxite and its processing 
into alumina accounts for just under 20% of 
GDP estimated at $520 million? and about 
40% of total foreign exchange earnings. In 
addition to being one of the world’s signifi- 
cant producers of bauxite, Guyana supplies 
85% of the world’s calcined bauxite (for 
specific use in the refractory industry) and 
80% of chemical-grade bauxite. Bauxite and 
alumina output for 1980 totaled 1.8 million 
tons, 200,000 tons short of the target of 2.0 
million tons. Output of calcined bauxite was 
an 800,000-ton target (601,000 tons); metal 
and chemical-grade, 979,000-ton target 
(900,000 tons); and alumina, 211,000-ton tar- 
get (300,000 tons). The Guyanese economy 
continued the downward trend in 1980. The 
real growth rate was minus 2.0% compared 
with minus 3.7% in 1979. 

Total export earnings of the bauxite in- 
dustry were $190 million, 14% below the 
projected level but significantly above the 
1979 amount of $128 million. The increase 
in earnings over 1979 was largely due to 
higher world market prices. 

The production shortfall derived in part 
from.a lack of functioning equipment, both 
in the mines and in the bauxite and alumi- 


na plants at Linden, and a continued exodus 
of skilled and managerial personnel dissat- 
isfied with the overly politicized approach 
the Government has used to staff and run 
the industry. Green Construction Co., a 
US. firm, expects to complete half of its job 
of removal of overburden at some of the 
Linden mines shortly and to finish its oper- 
ation by November 1, 1981, 8 months ahead 
of schedule. 

The Guyana Government held prelimi- 
nary discussions with the World Bank in 
January 1980 for assistance in funding Guy- 
ana’s multibillion dollar hydropower and 
aluminum smelter projects. Because of in- 
creased energy cost, the Guyana Govern- 
ment has estimated petroleum fuel impact 
costs for 1980 in the vicinity of $10 million 
against $8 million in 1979; in the absence of 
any hydropower development, this figure 
was expected to reach $171 million by 1990. 
Given the World Bank’s interest in the 
development of alternative energy sources, 
the World Bank was expected to contribute 
the major portion of the financing required 
for the hydropower project. The proposed 
installation would include a 1,200-foot-long 
dam in the Upper Mazaruni area in the 
northwest region of the country. Govern- 
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ment officials indicated that the World 
Bank considered the 750-megawatt hydro- 
power project to be technically viable and 
financially sound. The revised cost estimate 
is between $700 million and $750 million, 
depending on the ultimate size of the instal- 
lation. 

Foreign participation in the financing of 
the $700 million aluminum smelter, with a 
projected capacity of 150,000 tons per year, 
was expected to be forthcoming since the 
conditions necessary for such a project are 
already present in the country. These condi- 
tions include the availability of bauxite 
reserves and a 320,000-ton-per-year-capacity 
alumina plant, a skilled work force of 7,000, 
and availability of water, land, and the 
cheap power that would be provided by the 
proposed hydropower project. 

The Guyana Government has affirmed 
the need for a partner for the smelter that 
would bring needed technology. A 1985 
target date was set for the smelter and 
hydropower projects. The proposals were 
under study by the World Bank. The state- 
owned Bauxite Industrial Development Co. 
(BIDCO) signed an agreement with Brazil’s 
Companhia Vale Do Rio Doce for the supply 
of bauxite and alumina amounting to $70 
million. BIDCO has scheduled deliveries to 
begin in July 1981 until 1984. 

Owing to the doubling in the average 
price of gold in 1980, Guyana, a land with 
potential in gold and other precious metals, 
was taking measures to step up its gold 
production and thus benefit from the price 
rise. Legislation was enacted for estab- 
lishing a National Gold Board, which is to 
become the country’s sole trader in gold. 
Production of gold in 1980 increased 4%. 

An agreement was signed between the 
Cooperative Republic of Guyana and the 
Canadian-based Republic Mining Co., which 
is expected to employ mechanical means for 
gold extraction. 

Another Canadian mining company, the 
Marudi Mining, Ltd., an associate of the 
Norman Mines, was negotiating with the 
Guyana Government to carry out gold min- 
ing operations in the Rupununi region. The 
Guyana Geology and Mines Commission 
proposed to start two small state-owned 
gold mining operations as part of its current 
mining program. Local mining engineers 
were expected to work closely with foreign 
mining concerns to acquire valuable knowl- 
edge of large-scale mining operations. 

Another important development in the 
minerals field was the signature of an 
initial agreement between the Guyana Gov- 
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ernment and the state-owned Cogema of 
France, giving the latter nonexclusive 
rights to explore for uranium in Guyana. 
Deposits with particularly high potential 
are believed to exist close to the Venezuelan 
border, where monazite and euxenite min- 
eralization has been found. Grundstoff- 
technik of Essen, in the Federal Republic of 
Germany, was also reported to have signed 
an agreement to explore for uranium. 

BIDCO has carried out various investiga- 
tions during the last few years, which have 
indicated that there are sufficient reserves 
of kaolin ores associated with bauxite depos- 
its in the country to sustain a large-scale 
kaolin mining operation. BIDCO has decid- 
ed to commission a consulting firm to carry 
out a comprehensive preliminary feasibility 
study of the project. Bids for this work have 
already been closed but no announcement 
has been made. 

An investment code was published in 
1979 to define the role of private investment 
in the economy, which is recognized by the 
Government to comprise the private, coop- 
erative, and public sectors. The code per- 
mits foreign investment in manufacturing 
(whether for local market or for export), oil 
exploration, and tourism (subject to ar- 
rangements worked out with the Govern- 
ment), fishing, forestry, and mining (except 
for bauxite mining and again subject to 
arrangements to be worked out with the 
Government). Within these areas, foreign 
investment is permitted individually or in 
association with one or more Guyanese 
firms. While the code does not give a guar- 
antee that investments will be protected, 
whether licensed or registered, the Guy- 
anese Government's attitude is that foreign 
investment generally would be nationalized 
as long as it operates within the Govern- 
ment’s development framework. The Gov- 
ernment has indicated that it would be 
reviewing existing legislation and treating 
various aspects of foreign investment and 
consolidating it into an investment act, 
which would contain implementing regula- 
tions for the code. 

No legal regulations exist on technology 
transfer, payments for royalties or trade- 
marks, or profit repatriation. An agreement 
between the United States and Guyana 
guaranteeing investments exists and forms 
the basis for the Overseas Private Invest- 
ment Corp.'s insurance coverage for incon- 
vertibility, expropriation, and war risks. 
Many of the U.S. investments in Guyana 
have coverage. 
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Table 6.—Guyana: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


1978 


1979 


Destinations, 1979 


Commodit : 
i nC Other (principal) 
METALS 
Aluminum: 
Alumina: 
Hydrated - - -----------—- 12,981 NA NA NA. 
Unhydrated VVT 234.222 NA NA NA. 
Bauxite: 
Calcined _______________ 578,338 NA NA NA. 
OO ss o o ee 998,000 NA NA NA. 
e ot 1,576,338 1,713,846 630,933 Canada 507,038; West Germany 
88,964; Venezuela 84,868. 
i d metal including alloys: 
Ss Sia nya RS MAT aes 48 NA United Kingdom 47. 
ier üghl ——— CO SE oes s E 28 -- All to United Kingdom. 
Gold metal including alloys, unwrought 
and partly wrought __ _ troy ounces. _ 39 NA NA NA. 
Iron and steel metal, semimanufactures _ 530 200 Barbados 178; Antigua 2. 
Lead metal including alloys: 
C1171 A ee ye 58 128 76 United Kingdom 52. 
Unwrought ________________ 8 40 30 Trinidad and Tobago 10. 
Semimanufactures 28 31 — All to Trinidad and Tobago. 
NONMETALS 
Clays and clay products: 
C%%%%%˙§öOéͤGi A ĩ Ui LED wee 6 _. Yugoslavia 5. 
Products: Nonrefractory -------- 203 eee 
Diamond, gem, unset |. |... carats_ _ 10,999 (7) 
Precious and semiprecious stones except 
laMONG. 2 cz value Me $14,000 NOR All to Belgium-Luxembourg. 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products: 
asoline 42-gallon barrels _ 26,988 2,363 _. All to Trinidad and Tobago. 
Distillate fuel oi] |... do... 21,530 2,984 119 ir c 2,820; Trinidad and Tobago 
Residual fuel olli do- c 8,164 — All for bunkers. 
Lubrican ts do... 49 42 -- Bunkers 21; Suriname 7. 
NA Not available. 


1Quantity not reported: exports valued at $577,000 in 1978 and $407,000 in 1979 (principally to Belgium-Luxembourg). 


Table 7.—Guyana: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum metal including alloys, all 
Piↄ!i: ³ð es Sets et. 


Iron and steel metal: 


Universals, plates, sheets 

C 

Tubes, pipes, fittings ________ 

Castings and forgings, rough _ — — 
See footnotes at end of table. 


1978 


1447 
196 


20 
1.521 


67,545 
503,509 
71 
18,499 
425,497 
1,014 


108 


1979 


123 
1,131 
60,290 
510,337 
130 

90 
1,245 
11,582 


1 


United 
States 


3,532 


Sources, 1979 
Other (principal) 


ROC Kingdom 540; West Germany 
United Kingdom 36; Netherlands 28. 


All from United Kingdom. 
Japan 1,085; United Kingdom 42. 


United Kingdom 57,783; West 
Germany 1,643. 

1918 Kingdom 495,241; Japan 

United Kingdom 80, Japan 26. 

United Kingdom 6: West Germany 2. 

United Kingdom 953; West Germany 


286. 
Neuen 12,822; United Kingdom 
All from United Kingdom. 
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Table 7.—Guyana: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


1348 
Commodity 
METALS —Continued 
Lead: 
Oxide s 


Metal including alloys, all forms 


Nickel: Matte, speiss, similar material _ _ 
Silver metal including alloys, unwrought 
and partly wrought |... value 
Tin metal including alloys, all forms 
Lis oxides _—------------- 
inc: 


Oxides 
Metal including alloys, all forms 
NONMETALS 


Abrasives, n.e.s.: 
N atural 


Ras 
Clays and clay products: 
T PP 
Products including nonclay brick 
value, thousands 
Rer Ber materials: 


Amm 
Graphite, sd see 
a and plasters ~- ----------- 
Pate aa mien pore Emm 
Natural, crude ______________ 
Iron oxides, p 


Sall ene ceu 
Sodium and potassium compounds, n.e.s.: 
Caustic soda — - - - - - --- - -- -——— 


Caustic potash __—---—--------- 

Soda ash mA LL cic 
Stone, sand and gravel! 
Sulfur: 

Elemental. ..........-.--- 


Talc, steatite, soapstone- - ---- ----- 

Other: Building materials of asphalt, 
asbestos, and fiber cements, and unfi- 
red 8 FOTO eR Eee 


MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural 
Carbon black 
Coal, anthracite and bituminous ...... 
Coke and semicoke____~_________ 
Hydrogen, helium, rare gases 
Petroleum refinery products: 

Gasoline 

thousand 42-gallon barrels. . 

Kerosine___ ________-~_ do— 

Distillate fuel oil do— 

Residual fuel oil do- 

Lubricantss ~~ _ do— 


Liquefied petroleum gas do- 


See footnotes at end of table. 


1978 


1979 


6 
78,844 
25 
$1,735 
33 
29,913 
1,055 
700 
217,030 
38 

1 

67 
5,810 
112 

8 
5,109 
31,906 
2 


106 
18,463 


2 
1,064 


- United 


States 


Sources, 1979 
Other (principal) 


Trinidad and To 3. 
United Kingdom 13; Trinidad and 


Tobago 2. 
All from United Kingdom. 
United Kingdom $8,000 
All from United Kingdom 
France 45; United Kingdom 1. 


All from United Kingdom. 
Japan 2. 


United masa 4. 


United 
Cuba 41, 


m 3. 
"North Korea 32,719. 
United Kingdom $1,136. 
NA. 
Trinidad and To 
lands Antilles 
Netherlands 51. 
United om 217,029. 
United Kinddom 22. Netherlands 6. 
dune run 
ni om 
United Kingdom 3,630. 
All from United 
United om 5 est i German 3. 
Canada 4,9 ; United Kingdom 15. 
vee Kingdom 47; West Germany 
All from United 
United United Kingdom 80 9 17. 
Barbados 605. 


West German 1: Dee amr pie ; 
United Kingd 4 


T 1 
Italy 10; Norway 10. 


24,861; Nether- 


United Kingdom 22. 


Netherlands Antilles 1,560; Trinidad 
and Tobago 741. 


All from United Kingdom. 

All from China, mainland. 

All from United Ki , 

Canada 20; United m 6; West 
Germany 2. 


Trinidad and 5 354; Nether- 
lands Antilles 
197; Nether- 


Mainly iran and Tobago. 
Jamaica 17; Netherlands Antilles 17. 
idad and Tobago 49; Venezuela 
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Table 7.—Guyana: Imports of mineral commodities —Continued 
(Metric tons ünless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 " 
z United Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products —Continued 
Mineral jelly and wax 
thousand 42-gallon barrels. - 2 1 (1) Mainly from United Kingdom. 
Unspecified do— fs 45 (1) United Kingdom 40; Netherlands 
Antilles 2. 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 131 16 1 United Kingdom 14. 
Revised. NA Not available. 
1Less than 1/2 unit. 
PARAGUAY 


Paraguay continued to enjoy, for the 
fourth consecutive year, one of the most 
rapid rates of economic growth in Latin 
America. The country’s continued prosperi- 
ty was based on the expansion of agricultur- 
al production for export and the beginning 
of the exploitation of the hydroelectric po- 
tential of the Paraná River. The combi- 
nation of these factors set off an unprece- 
dented boom in the country. In real terms 
the economy in 1980 grew by 10% with an 
estimated GDP of over $2 billion.‘ This 
growth rate was expected to continue pro- 
viding the basis for further industrial devel- 
opment. 

Construction of the second dam on the 
Parana River was expected to begin within 
a year, and given present plans, Paraguay 
will have the benefit of significant amounts 
of hydroelectric plant construction through 
the 1990’s. However, a major economic prob- 
lem was the high rate of inflation, which 
reached 28% in 1979 but dropped to 22% in 
1980, owing mainly to the considerable 
inflows of funds for the massive hydroelec- 
tric projects under construction and an 
increase in the cost of oil imports. 

The minerals industry of Paraguay con- 
tinued to be limited to the production of a 
number of nonmetallic mineral commodi- 
ties, including common clays, cement, gyp- 
sum, common sand, limestone for cement, 
and crushed and rough stone. Mineral pro- 
duction was at a record high level in 1980. 
The volume of production of nonmetallic 
minerals expanded 14% to 12.1 million tons 
in 1980 compared with that of 1979, and the 
value of nonmetallics produced increased 
31% to $88.1 million. The value of petrole- 
um refinery products increased to $52.5 
million. New annual records were establish- 
ed for each nonmetallic mineral. 

To meet the growing demand of the con- 


struction industry, particularly that arising 
from dam construction, the expansion of the 
cement industry was given considerable 
official priority. Feasibility studies were 
being undertaken in 1980 for the increase in 
capacity of the country’s only cement plant, 
operated by the state-owned Industria Na- 
cional del Cemento from the present 200,000 
metric tons per year to around 720,000 
metric tons per year. A second cement 
plant, with a capacity of 600,000 metric tons 
per year, was to be constructed with Brazil- 
ian financial aid. Shipments of cement in- 
creased 13% to 177,000 metric tons in 1980 
compared with that of 1979, and the value 
of cement went up 39% to $18 million. 

Another priority project in 1980 was the 
establishment of a 100,000-ton-per-year 
steel mill, Paraguay’s first, at Villa Hayes 
north of Asunción, which has been under 
consideration for several years; the mill is 
currently under construction, while bidding 
for equipment is underway. Aceros del 
Paraguay, S.A. (ACEPAR), is a joint ven- 
ture formed to operate Paraguay's first 
steel mill. It will concentrate its production 
on satisfying local demand and will be 
dependent upon iron ore imported from the 
Urucum iron ore deposits in the Brazilian 
State of Mato Grosso. The smelter will be 
fueled by locally produced “carbón vegetal" 
or charcoal. 

ACEPAR is owned 39% by a Brazilian 
consortium, Empresa Brasilefia, F.L.M., 1% 
by Técnica Nacionál de Engenharía S.A., 
the Brazilian firm responsible for the con- 
struction and erection of the facility, and 
60% by Siderürgia Paraguaya, a Paraguay- 
an enterprise that is wholly owned by the 
Government and administered by the Min- 
istry of Defense. The official estimated cost 
of the project is $81.0 million. Cost increases 
and delays, however, are expected to push 
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the final cost to approximately $100 million. 
Carteira do Comercio Exterior do Banco de 
Brasil (CACEX) was expected to provide $77 
million with the remaining amount to be 
provided by ACEPAR or other financial 
sources. 

Deposits of iron ore and manganese occur 
in Paraguay, as do other minerals including 
uranium and copper. Exploration for urani- 
um and other minerals was carried out in 
1980 by the U.S. company, Teton Explora- 
tion and Drilling Co., over an area of 25 
million hectares in western Paraguay. 
Anschutz Corp., also of the United States, 
and two Asian electrical utility companies, 
have discovered uranium at an undisclosed 
site in Paraguay. The Taiwan Power Co., 
the Korean Electric Co., and Anschutz Corp. 
have jointly sponsored the prospecting proj- 
ect. Further drilling is being carried out to 
determine the extent of the deposits and the 
commercial feasibility of mining them. The 
exploration program has cost between $6 
to $7 million per year of which the U.S. 
company was providing 50% and the Asian 
utilities, 25% each. 

Paraguay’s energy requirements and its 
future growth are dependent on three bina- 
tional hydroelectric projects, all stemming 
from the vast hydroelectric potential of the 
Parana River, which were at various phases 
of planning and construction. The three 
projects are Itaipú, Yaciretá-Apipé, and 
Corpus, with a total planned capacity of 
21,650 megawatts. 

The most important hydroelectric project 
is a Paraguayan— Brazilian joint venture at 
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Itaipú, claimed to be the world’s largest. 
The first generating unit, which is to begin 
operating in 1983, with full capacity of 
12,600 megawatts, was scheduled to be in- 
stalled by 1988. The cost of the Itaipú 
project, being met mainly by Brazil, is 
estimated at $12.7 billion. By the time it is 
finished, the project will cost an estimated 
$17 billion. Although energy generation at 
Itaipú will begin in 1983, significant earn- 
ings from the sale of power to Brazil will not 
be seen until Itaipú approaches full output 
a few years later. Brazil wants and needs all 
the power that Itaipú will generate, and the 
agreement signed between the two coun- 
tries is heavily biased toward the sale of 
Paraguay's 50% share of electricity to Bra- 
zil and against its use domestically. 

Also to be constructed, in conjunction 
with Argentina, is the 3,700-megawatt 
Yacyretá-Apipé station, which was to be 
completed by yearend 1980. The Comisión 
Mixta Paraguayo-Argentina del Río Paraná 
decided to build the Corpus hydroelectric 
plant in the Itacus area with a total capaci- 
ty of 4,000 megawatts. 

Oil exploration continued in different 
parts of the country by both local and U.S. 
companies. Texaco-Marathon has a drilling 
program within a 1.6-million-hectare con- 
cession area along the Paraguayan River 
frontier with Brazil, and Chaco Exploration 
Co. spent about $6 million in 1980 on test 
drilling in the Chaco Boreal region of north- 
western Paraguay where significant re- 
sources of oil and natural gas have been 
reported. 


SURINAME 


Suriname continued to be dependent on 
bauxite as the most important industry of 
the economy. Bauxite, alumina, and alumi- 
num accounted for 80% to 90% of all 
exports and for about 30% of GDP estimat- 
ed at $890 million. The economy is also 
heavily dependent on inflows of foreign aid 
from the Netherlands. Expansion of real 
GDP has slowed down from the 6% per year 
growth recorded in 1976 and 1977 to about a 
496 per year rate in the past 3 years. 

Bauxite production in 1980 was about 5 
million tons and output of alumina and 
aluminum was about 1.3 million tons and 
46,000 tons, respectively. Suriname Alumi- 
num Co., a wholly owned subsidiary of the 
Aluminum Co. of America (Alcoa), and Billi- 
ton Maatschappij Suriname, N.V., owned by 


Royal/Dutch Shell, accounted for the major 
part of this output. Since bauxite reserves 
in existing concession areas near Parabari- 
bo are expected to approach exhaustion 
within 15 years, negotiations were under- 
way with the joint venture companies for 
the exploitation of new reserves in the 
western part of the country. This western 
development project will involve the con- 
struction of two large dams to produce more 
than 500 megawatts of hydroelectricity, a 
new industrial and agricultural port city at 
Apoera, a 72-kilometer railroad for sur- 
face transport of bauxite deposits in the 
Bakhuys Mountains to the river port of 
Apoera, and an optional smelter. 

It appears now that more emphasis will 
be placed on the development of the Kabale- 
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bo hydroelectric project, contingent upon 
Suriname’s ability to obtain international 
financing. The Bakhuys bauxite exploita- 
tion apparently has been shelved, at least 
for the near future. The Kabalebo project, 
sheduled for completion in 7 years, together 
with the existing Afobaka hydroelectric 
dam, would provide 90% of Suriname’s 
projected power requirements. 

Billiton B.V. of the Netherlands has 
announced that it has awarded a contract to 
Bos Kalis International for the removal of 
13 million cubic meters of overburden from 
a site near Billiton’s current mining oper- 
ation. The overburden removal will prepare 
bauxite for mining during the second half of 
the 1980’s. Bauxite production from Billi- 
ton’s Suriname operations was about 2 mil- 
lion tons per year. 

The Suriname Government established 
the Bauxite Institute to monitor the produc- 
tion of the ore and the performance of the 
local industry. Considering recent trends in 
bauxite production worldwide, the Govern- 
ment felt that the formation of such an 
institute was of vital importance to the 
country’s main foreign exchange earner. 

The French concern, Cogema, undertook 
some prospecting for uranium during 1980. 
It was also reported that two companies 
were studying plans to develop gold depos- 
its. | 

In September 1980, the Government of 
Suriname and Gulf Oil Co. signed an agree- 
ment outlining the terms and conditions 
under which Gulf would begin offshore oil 
exploration, and if appropriate, exploita- 
tion. Some of the important elements of the 
agreement are: (1) The Government of Suri- 
name is to form a state oil company which 
wil be responsible for oil exploration 
throughout Suriname and its economic 
zone. (2) Gulf will act as a contractor for the 
state oil company for the exploration and 
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exploitation of oil in a 13,000-square-kilo- 
meter sector off the western segment of 
Suriname's northern coast. (8) Percentage 
breakdown of the production-sharing agree- 
ment (considered by Gulf to be commensu- 
rate with that offered by other oil-producing 
nations). (4) Gulf expects to complete sur- 
veys and test drillings in 1981 and begin 
exploitation in 1982. Gulf's plan is to invest 
$8 million in exploration, but that figure 
would increase substantially if initial activi- 
ty produces positive results. (5) Gulf has 
agreed to explore the feasibility of con- 
structing a refinery in Suriname. (6) Gulf's 
concession covers only a part of Suriname's 
offshore area, running for 150 kilometers 
along the coast with a width of almost 100 
kilometers. 

In May 1980, an economic policy state- 
ment was released by the new Government 
known as the new “Crash Program" to be 
completed in 2 years. The program is large- 
ly devoted to basic projects involving con- 
struction of bridges across two major rivers, 
beginning of the Kabalebo hydroelectric 
project, establishing a “Bauxite Bureau" to 
create an effective mineral policy, control- 
ling the Nation's resources by passing new 
mining and land allocation laws, reforming 
the Investment Law, and establishing a 
Government Center for Industrial Develop- 
ment and Export Promotion. All of these 
programs were either underway or in the 
planning stage. | 

About 65% of Suriname's oil imports 
were used for electricity production and 
only 10% for transportation. When Kabale- 
bo's first planned electric generators come 
online, the country's foreign oil require- 
ments will be cut to a very low level. The 
new Government State Oil Corp. was nego- 
tiating with other foreign oil companies 
interested in acquiring concessions. 


URUGUAY 


Uruguay's economic growth in 1979 was 
the highest for over two decades. However, 
the growth rate in 1980 slowed down to 
4.5%, giving a real GDP estimated at $7.6 
billion.* An exchange rate policy in combi- 
nation with the import liberalization pro- 
gram, and the anti-inflationary measures 
have placed local industry under growing 
pressure, reflected in the sharp fall in the 
sector's growth in 1980. A further deceler- 
ation in overall economic growth was ex- 
pected in 1981 from the anti-inflation poli- 


cy. The 1980 inflation rate was 4396, only a 
little over half the inflation rate recorded in 
1979 and lower than the 50% projection. 
Inflation in 1981 was expected to be in the 
35% to 40% range. 

Uruguay's trade deficit increased again 
in 1980, reaching, according to preliminary 
estimates, around $570 million compared 
with $418 million in 1979. Increased expend- 
iture on imported oil, which increased about 
45% to $420 million in 1980, account- 
ed for over 25% of total imports compared 
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with $217 million in 1979. 

In 1980, Uruguay managed to overcome 
the disruption of its supply of crude petrole- 
um from Iraq. Despite this interruption in 
shipments from Iraq late in 1980, imports of 
crude petroleum increased 13% to 13.4 mil- 
lion barrels compared with 11.7 million 
barrels imported in 1979. Almost 50% of 
Uruguay’s needs were imported from Ve- 
nezuela and Nigeria. 

The mineral] industry in Uruguay is of 
minor significance for the country and the 
world economy. Mining activity was concen- 
trated in the nonmetallic sector of which 
cement and other construction materials 
were the most important. Owing to the 
factors mentioned above, production of ce- 
ment decreased 62% in 1980 compared with 
1979 production. Fuller Co. of the United 
States, through its South African subsid- 
iary, received a multimillion dollar contract 
from the Administración Nacional de Com- 
bustibles, Alcohol, y Portland for expansion 
of the existing 400-ton-per-day cement plant 
at Paysandt to 900 tons per day. All the 
equipment was to be supplied from South 
Africa by Fuller-GATX (Pty), Ltd., with the 
plant scheduled to be in operation in 1980. 

Brazil’s major private sector steel group, 
Gerdau, announced late in 1980, that it had 
reached an agreement to take over two steel 
plants in Uruguay. Gerdau plans to pay 
$12.4 million for ALIS, S.A., and Laminado- 
ra Industrial, S.A. (LAISA) of Montevideo, 
which together produce about 30% of the 
rolled steel consumed in Uruguay. 

Gerdau planned to operate both plants 
through a holding company based in the 
southern Brazilian city of Porto Alegre. 
ALIS is the raw steelmaker and is the major 
ingot steel producer in Uruguay. LAISA has 
rolling mills producing rods, bars, and sec- 
tions and is the country’s major nonflat 
product plant with an output of 12,000 tons 
per year. Gerdau hoped to double produc- 
tion to take a larger share of the Uruguay- 
an market and provide for exports. Gerdau 
was awaiting authorization from the Banco 
Central before finalizing the mergers. 

Production of rolled steel products in 1980 
decreased 23% compared with that of 1979 
production. 

Consumption of petroleum products fell 
by 10% in 1980 compared with 1979, owing 
to a drop in thermal electricity production 
resulting from a greater availability of hy- 
droelectric power from Salto Grande and 
other hydroelectric plants. To minimize 
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consumption of petroleum in the country, 
the Government of Uruguay approved, in 
October 1980, a plan for rationalization of 
energy use. The plan establishes immediate 
measures as well as medium- and long-term 
procedures to improve the use of energy 
from traditional sources and to develop new 
sources of energy. Some of these procedures 
are: (1) The Ministry of Industry and Ener- 
gy (MIE) will study the results of petroleum 
exploration carried out and the reinterpre- 
tation of seismic studies of the Continental 
Shelf to assist Government agencies in 
studying the possibility of new explorations. 
(2) MIE will study agreements for electrical 
interconnections with Argentina and Bra-. 
zil. (3) MIE will coordinate the exploration 
for and the use of coal, peat, and shale. (4) 
MIE will study the possibilities of joint 
exploitation with Brazil of the coal de- 
posits along their common border. (5) MIE, 
through the Geological Institute, plans to 
negotiate with a French company a contract 
for uranium exploration. (6) MIE will accel- 
erate the study of alternative sources of 
energy (solar, biomass, and geothermal) and 
plans for their utilization. 

Sharply rising expenditures for imported 
oil have led to increased attention being 
paid to domestic energy supplies in recent 
years. À number of hydroelectric facilities 
were under construction, the largest of 
which is the 1,980-megawatt Salto Grande 
project on the Río Uruguay, a binational 
venture with Argentina. An agreement was 
reached between the two countries calling 
for feasibility studies for a new hydroelec- 
tric plant on the Río Uruguay, downstream 
from the Salto Grande project. Work on the 
Palmar hydroelectric project on the Río 
Negro was progressing on schedule, and in 
December 1981, the first turbine is schedul- 
ed for operations. The 330-megawatt Pal- 
mar hydroelectric plant is being built with 
Brazilian assistance at a total estimated 
cost of $220 million. 

Oil exploration continued during 1980 
and the Minister of Industry and Energy 
was expecting financial assistance with seis- 
mic research. An agreement was made with 
Argentina regarding the construction of an 
experimental nuclear reactor. Argentina 
also will supply natural gas through pipe- 
lines beginning in 1983, which will also 
contribute to a reduction in the country's 
dependence on imported oil. 


Physical scientist, Branch of Foreign Data. 
ere necessary, ues have been converted from 
cyrus e sucres (S/) to U.S. dollars at the rate of 
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SWhere necessary, values have been converted from 
Gu ane dollars (G$) to U.S. dollars at the rate of 
G82.55 US$1.00. 

‘Where necessary, values have been converted from the 


Paraguayan guarani (G) U.S. dollars at the 
rate of G126= 0881.00 
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sWhere necessary, values have been converted from the 
Surinamese guilder (Sur. f.) to U.S. dollars at the rate of 
Sur. f. 1.78876 = US$1.00. 


sWbere necessary, values have been converted from the 
Uruguayan peso (Ur$) to U.S. dollars at the rate of 
Ur$9.10=US$1.00. 
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FIJI 


In 1980, gold, silver, and pit and quarry 
construction materials were the principal 
minerals produced in the Dominion of Fiji. 
The combined value of these minerals to- 
taled some $7.2 million,? over 85% of all 
mineral production. Production of cement, 
sand and gravel, and quarry products con- 
tinued to increase, but gold and silver pro- 
duction from Fiji’s only operating mine 
declined slightly from the previous year's 
level. 

Mineral exploration has been carried out 
by U.S., Australian, British, Canadian, 
West German, and South African compa- 
nies since the early 1960's, and a high level 
of activity was maintained throughout 
1980. At the end of 1980, some 40 mineral 
prospecting licenses covering over 4,300 
square kilometers were in force, and 19 
applications were under consideration by 
the Mineral Resources Department. Total 
expenditures by mining companies on land 


base projects exceeded $6 million in 1980. 

As in previous years, most activity was on 
the main island of Viti Levu. However, 
there was an increased interest in previous- 
ly less well prospected islands. In the Namo- 
si District of southeast Viti Levu, explora- 
tion and development work have indicated 
several occurrences of porphyry copper, mo- 
lybdenum, and gold mineralization. In 
south and central Viti Levu, geological 
mapping and geophysical surveys were com- 
pleted over areas containing small massive 
sulfide copper-zinc deposits. In western Viti 
Levu, gold mineralization was reported, and 
systematic sampling was commenced, but 
the presence of economic mineralization 
has yet to be demonstrated. 

At Mount Kasi on Vanua Levu, where 
gold has been mined, the diamond drilling 
program was completed. Again, no major 
new ore extensions were reported, but based 
on the drilling results and on detailed 
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Table 1.—Other South Pacific Islands: Production of mineral commodities! 
Area, commodity, and unit of measure 1976 1977 1978 1979P 1980° 
FIJI 
Cement, hydraulic. - metric tons 69,000 77,488 82,000 96,000 284,000 
Gold, mine output, metal content troy ounces. _ 65,757 49,067 28,065 30,768 27,900 
If! ³² DEL metric tons. . 2,666 1,997 835 1,308 1,400 
Silver, mine output, metal content troy ounces. . 19,773 14,695 10,415 10,656 10,200 
Stone, sand and gravel: 
Coral sand for cement manufacture 
metric tons. _ 18,316 107,861 88,104 120,000 120,000 
River sand for cement manufacture do- 52,783 41,494 59,515 70,683 70,700 
River sand and gravel, n.e.s __ cubic meters 851,762 562,898 310,041 367,700 370,000 
Quarried stone do... 181,683 107,698 *120,000 205,071 200,000 
Tellurium metal... kilograms- _ 2,446 €12,250 €22 700 €22 700 11,350 
KIRIBATI* 
Phosphate rock (all produced on Banaba Island, 
formerly Ocean Island) 
thousand metric tons 417 446 465 420 zz: 
NAURU* 
Phosphate rockckʒw do- 155 1,146 1,999 1,828 22,087 
NEW CALEDONIA 
, metric tons 54, 180 50, 605 55, 000 60,000 60,000 
Chromium: Chromite, gross weight. do— 9,537 8,310 8.229 12,407 12,600 
Cobalt, mine output: 
Content by analysis do- 13 204 13 127 1.798 2,219 2,239 
Recovered? 7 ________________ do 110 155 210 180 
Giobertite___—---------------—- do- 653 ee PM He n 
Nickel: 
Gross weight __ thousand metric tons 75.958 "5.892 3,349 4,300 4,340 
Metal content® ________ metric tons... 11 19,795 116,795 67,156 82,886 283,644 
Metallurgical products: 
Ferronickel: 
Gross weight do- 156,766 119,357 77,908 123, 306 132, 300 
Metal content (nickel plus cobalt) 
do- 738,142 28, 283 19,889 30,373 232,580 
Nickel matte: 
Gross weight do. ___ 31,076 30,071 22,521 16,282 20,550 
Metal content (nickel plus cobalt) 
do...- 23,159 23,038 17,103 12,262 215,479 
Stone, sand and gravel: 
tone: 
Crude (unspecified)_ _ _ _ _ cubic meters 38,000 134,700 26,000 104,051 NA 
Crusedtl. do— 108,000 780,500 166,000 13,435 NA 
Sand... ee a cL Erie s do— 63,000 770, 000 63,000 67,797 NA 
Silica (for metallurgical use _ — — — _ _ do— 28,862 F40,800 12,405 15,683 NA 
PAPUA NEW GUINEA‘ 
Copper, mine output, metal content metric tons 175,806 182,291 198,603 170,788 2146,813 
Gold, mine output, metal content _ troy ounces. . 668,014 739,730 151,265 630,496 2451,707 
Silver, mine output, metal content do- 1,451,000 1,522,750 1,680,800 1,428,480 71,180,000 
SOLOMON ISLANDS 
Gold ————ÁÁ———— 8 do— 600 372 e400 1.076 21,093 
iL Ze w do. s NA NA NA 115 2161 
VANUATU? 
Manganese 
Ore- aean Lee EA ic metric tons 217,000 153,000 133,000 112,400 2 
Concentrate... ------------ Drs 935,075 1023,040 1020,732 1010,544 "E 
*Estimated. Preliminary. Revised. NA Not available. 


I Table includes data available through July 15, 1981. 
2Reported figure. 


3Produced from an unreported amount of domestically quarried limestone. 
‘In addition to the commodities listed, crude construction materials (common clays, sand and gravel, and stone) are 
produced, but output is not reported quantitatively and available general information is inadequate to make reliable 


estimates of output levels. 
5Data represent exports. 


Total cobalt content of nickel ores mined based on average nickel-cobalt ratio in metallurgical products for 1880-1972. 
"Cobalt actually recovered for use as cobalt; excludes cobalt content of nickel-cobalt alloys, and/or included in 


ferronickel. 


5Nickel-cobalt content of ore produced as reported by New Caledonia's Mines Service. Of the total, about 97.323% is 


nickel; the balance is co 
*Data represent Japanese imports. 


l^ Data revised to represent actual production rather than Japanese imports, as given in previous editions. 


balt (based on average nickel-cobalt ratio in metallurgical products for 1880-1972). 
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surveys in the area, some followup work 
was planned. 

Four offshore oil exploration licenses 
were in force to U.S. oil companies in areas 
of the Fiji Platform known as Bligh Water, 
Yasawa, Lomaiviti, and Great Sea Reef. The 
Mineral Resources Department’s research 
vessel RV Bulikula was used on charter to 
carry out detailed surveys in Bligh Water. 
This work, together with further interpreta- 
tion of geophysical and geochemical data, 
defined targets for a drilling program that 
commenced in mid-1980 by Chevron Over- 
seas Inc. 


COMMODITY REVIEW 


Metals.—Copper.—Copper Resource Ltd. 
(a subsidiary of Conzinc Riotinto of Austral- 
ia Ltd.) delivered a full report to the Fijian 
Government on the economics of the Namo- 
si copper deposits on Viti Levu. In its 
report, the company informed the Govern- 
ment that the deposits were currently un- 
economical, in view of the copper content of 
the deposits and the current forecast for 
copper prices. As a result of the prefeasibil- 
ity study’s findings, the Ventures (also in- 
cluding Anglo Pacific Ltd., subsidiary of 
Australian Anglo American Ltd. and 
Preussag Fiji Ltd. of the West German 
Preussag Group) decided against under- 
taking a full feasibility study. The deposit 
remains a significant potential resource, 
and the companies have indicated to the 
Fijian Government that they wish to retain 
their special prospecting license. The study, 
which included diamond drilling and geo- 
logical sampling, indicated an ore body of 
450 million tons at 0.4% to 0.5% copper. 
The study also indicated that the deposit 
was minable by open pit, with a waste-to-ore 
ratio of approximately 2:1. 

Gold.—Emperor Gold Mining Co. Ltd., 
the wholly owned operating subsidiary of 
Emperor Mines Ltd., mined sulfotelluride 
gold ores at Vatukoula on the north coast of 
Viti Levu. During 1980, the company em- 
ployed about 700 men to mine and treat 
238,000 tons of ore and recovered 27,900 
troy ounces of gold and 10,200 troy ounces of 
silver. The greatly improved gold prices 
enabled the company to report a small 
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operating profit of $7,000, following losses of 
over $2 million in 1978-79. Emperor Mining 
was planning to increase gold ore output 
and intensify its prospecting for new gold in 
areas along the Tavua Basin. 

Emperor Mining made a complete recal- 
culation of reserves tonnages and grade 
during the year, and on June 30, the total 
underground reserves using a cutoff grade 
of 6.12 grams per ton stood at 1.1 million 
tons of measured ore at an average grade of 
9.95 grams per ton. Indicated ore reserves 
totaled 187,000 tons at an average grade of 
8.57 grams per ton. Indicated reserves in 
the open cut amounted to 71,000 tons at an 
average grade of 6.89 grams per ton. 

The recent high gold prices stimulated 
interest in the industry in Fiji and a num- 
ber of companies have taken out pros- 
pecting licenses. Pacific Energy and Miner- 
als Co. of Golden, Colo., started exploring 
the inland areas of Viti Levu near Vatukou- 
la gold mine. Consolidated Gold Fields of 
Australia (CGFA) began prospecting on the 
islands of Kadavu and Ono, where gold 
traces have been reported. 

Nonmetals.—Emperor Gold Mines con- 
tinued to produce burnt lime from its lime- 
stone quarry at Tau but did not report 
production. The number of sand and gravel 
licenses granted continued to increase, al- 
though procedures providing for determina- 
tion of compensation for damages to fishing 
grounds remained in force. 

Fiji Industries Ltd. dredged 186,000 tons 
of coral sand from Suva Harbor and 56,000 
tons of common sand and gravel from the 
Rewa River and tributaries in 1980. Some 
470,000 tons of quarried stone was also 
recovered. 

The Government's Mineral Resources Di- 
vision continued evaluating a phosphate 
clay deposit on the island of Tuvutha, where 
1.5 million tons of 10% P;O; was reported. 

Mineral Fuels.—Petroleum.—Mapco Ltd. 
and Pacific Energy & Minerals Ltd. began 
drilling for oil in Fiji. Drilling began in the 
Bligh Waters in April, and other areas 
scheduled for drilling include Yasawa, Lo- 
maiviti, and Great Sea Reef. 
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Table 2.—Fiji Islands: Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 
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Commodity 1978 
METALS 
Aluminum metal including alloys, all forms 2 
Mi cad mes including alloys: 
te and scrap - g 284 
Unwrought and semimanufactures_ _ _ _ - 21 
Gold, nonmonetary: 
Bullion troy ounces. 25, 866 
l and waste kilograms. _ D. 
mea D Aeng alloys, unwrought and 
rought_---------- troy ounces. _ 2 
Iron and steel metal: 
Waste and scrap _________________ 1,389 
Steel, primary forme 30 
Semimanufactures______________~_ 648 
Lead metal including alloys: 
Waste and scra r- 96 
Unwrought and semimanufactures 
value. $2,627 
Silver 
tee 5355 moy ounces. 9,900 
aste and sweepings — _ _ _ _ ograms. — me 
Metal including alloys, unwrought and 
wrought. ------------—- value ne 
Titanium oxides ________-_~- kilograms__ 1,46 
Zinc metal including alloys: 
Unwrought ______________ do... 40 
Semimanufactures value. — $1,002 
Other: 
Ash and residue containing nonferrous 
me ²ð]ðx i ee 145 
Oxides, hydroxides, peroxides 
lograms_ . 20 


NONMETALS 


Abrasives, n.e.s.: 
Grinding and polishing wheels and stones 
value__ $1,027 


Natural and artificial powders and grains 
ec $159 
(Cement. oco uma ce a 9,664 
Chalk: aud earth colors kilograms_ _ 130 
Clays and clay products including all re refracto- 
ry brick: 
Crude clays. - s do-— 140 
Products: 
Refractory including nonclay brick 
value ae 
Nonrefractory - -- --- - --- do- $17,313 
Fertilizer materials, n dS 
ograms_ _ 
Gypeum and plaster... --- do- 50 
Life 22: Bl ge ees 10 
Precious and semiprecious stone value za 
Ü] ĩ⁵˙ 88 1 
Sodium and potassium compounds, n. e. s.: 
Caustic sda kilograms_ — 8 
Stone, sand and gravel: 
Dimension stone, worked value 8723 
Gravel and crushed rock . kilograms__ 2,325 
Sand excluding metal-bearing - - - -- ___ 17 
855 Sulfuric acid value 3521 
Oxides, hydroxides, peroxides ... do- $49,808 
Slag, droes, ash, not metal- 
From iron and steel esie, T BUE 2 
ROP 2 cose kilograms_ . 332 
Building materiais of asphalt, asbestos and 
fiber cements, and unfired nonmetals 
value. — $2,362 
Unspecified do— 883 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 8 
Carbon black and retort carbon kilograms_ . 2 


See footnotes at end of table. 


1979 


47 
$41,124 


United 
States 


A $34,486 


Destinations, 1979 


Other (principal) 


Wallis and Futuna Islands 5; Australia 1; 
New Zealand 1. 


All to Australia. 
Mainly to Taiwan. 


All to Australia. 
Do. 


Australia 621; Vanuatu 1. 


New Zealand 1,074; Australia 118. 
Wallis i Futuna Islands 6; Australia 3; 
valu 
Tonga 353; Vanuatu 156; Wallis and 
Futuna Islands 67. 


Republic va oe 46; Singapore 30; 
ustralia 6 


All to Australia. 


Australia 10,901; Vanuatu 14. 
All to Singapore. 


All to Australia. 


All to Tuvalu. 
Mainly to New Zealand. 


All to Australia. 


New Zealand $460; Tonga $51. 
All to Tuvalu. 


Wallis and Futuna Islands 1,309. 
All to Australia. 


All to Tonga. 


All to New Zealand. 
udi $14, 419; Western Samoa $3,967; 
Tuvalu $1,246. 


All to Tuvalu. 


ir D $87,685; United Kingdom 
0; New Caledonia $7,410. 
Gilbert Is X Ee 6; Wallis and Futuna Is- 


All to New Caledonia. 
Australia 100 

Mainly to Tuvalu. 

All to Tuvalu. 


Australia $1,997; Western Samoa $851. 


Australia 2. 
All to Australia. 


West Germany $25,568. 
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Table 2.—Fiji Islands: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 


Hydrogen, nitrogen, rare gases kilograms_ _ 
Petroleum refinery products: 
Gasoline: 
Motor _ thousand 42-gallon barrels. _ 


1978 1979 
3,027 3,466 
143 134 
13 14 
37 40 
565 660 
392 338 
78 49 

5 1 

1 1 

6 3 

(2) (2) 
$1,004 ET 


United 
States 


Destinations, 1979 
Other (principal) 


Gilbert Islands 2,095; Tuvalu 1,241. 


i ria Samoa 53; Vanuatu 23; Tuvalu 


l. 

Vanuatu 5; Gilbert Islands 3. 

Western Samoa 15; Cook Islands 13. 

Bunkers 563; Tonga 26; Australia 24; 
Vanuatu 14. 

Bunkers 159; Western Samoa 70; Norfolk 
Island 30. 

All for bunkers. 

Mainly for bunkers. 


Mainly to Western Samoa. 
Western Samoa 2. 
Mainly to Tuvalu. 


Table 3.—Fiji Islands: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Aviation do____ 
Keros ine do... 
Jet fuel do... 
Distillate fuel oil do- 
Residual fuel oil! do ... 
LubricantT do- 
Other: 

Liquefied petroleum gas do- 

Napht aK. do_ __ 

Unspecified _.________~- do- 

Mineral tar and other coal-, petroleum, or 
gas- derived crude chemicals value 
1Excludes an unreported quantity valued at $236,838 in 1979. 
2Less than 1/2 unit. 
Commodity 
METALS 


Aluminum metal including alloys, unwrought 
and semimanufactures 
“opper metal including alloys: 
aste and scra 
Unwrought and semimanufactures. _ _ _ — 


Gold shire including alloys, unwrought and 
wroughnntt ....- troy ounces. . 
Iron and A metal: 
Waste and crab kil 
Pig iron, cast iron, similar materials 
FerroalloyhhhWsss ccc l2- 
Steel, primary forms 


Ams 


Semimanufactures: 
Bars, rods, angles, shapes, sections 


Universals, plates, sheets |... 
Hoop and strip _________-_-__ 


Rails and accessories value. 


Tubes, pipes, fittings? 
Castings and forgings, rough 
Xii 


ograms_ _ 

Lead metal includin, ng alloys, unwrought and 

semimanufactures 

Nickel metal including alloys, unwrought and 
semimanufactures kil 


Platinum-group metals including alloys, 
unwrought and wrought _ . _ troy ounces. _ 


See footnotes at end of table. 


1978 1979 
312 448 

7 10 

57 93 
1.005 1,517 
4.208 68 
67 68 


5 6 
12,966 9,025 


6,155 7,399 
12,447 10, 295 
411 363 
$47,737 $146,897 
1,678 2.229 
2,317 4,066 
522 1.369 

2 1 

345 284 

97 19 


United 
States 


Sources, 1979 
Other (principal) 


New Zealand 234; Australia 157. 

New Zealand 6; Australia 4. 

Australia 30; United Kingdom 27; New 
Zealand 23. 

Australia 626; Singapore 453; Canada 327. 

All from New Zealand. 

Hong Kong 62; Australia 5. 

Mainly from Australia. 

New Zealand 3,003; West Germany 2,943; 
Australia 2,758. 

New Zealand 4,027; Hong Kong 1,325; 
Australia 1 076. 

Australia 4 705; New Zealand 3, 147: Hong 
Kong 938. 

older. 267; New Zealand 69; Hong 

cnr $142,039; New Zealand $4,043; 

: Hong Ko 15. 
Aust 1,636; New Zealand 422; Taiwan 


62. 
r 2,541; New Zealand 495; Taiwan 


Australia 1,152; United Kingdom 182. 
All from United Kingdom. 
N 50 Zealand 180, Australia 54; Canada 


United Kingdom 16; New Zealand 3. 
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Table 3.—Fij 
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ji Islands: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 1978 1979 
METALS —Continued 
Silver metal including alloys, unwrought and 
wroughgnt value 512,921 18,428 
Tin metal including alloys: 
Waste and crab kilograms... _ 1 1 
Unwrought and semimanufactures 
value, thousands. . $1,700 $1,735 
Titanium oxides --_-—-------------- 376 264 
Zinc metal including alloys: 
Waste and scrap ________________ 5 1 
Blue powder- - ------------ value $36,811 $55,224 
Unwrought ___________________ 36 66 
Semimanufactures. - value__ $22,781 $21,599 
Other: 
Ores and concentrates. |... kilograms_ _ 4 " 
Ash and residue containing nonferrous 
me. E 140 52 
Oxides, hydroxides, peroxides 58 54 
Base metals including alloys, all forms 
value $20 ae 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum 
kilograms. . 10,202 53 


Grinding and polishing wheels and stones 
value. $75,664 $133,377 


Natural and artificial powders and grains 
0... — $106,048 $125,283 
Asbestos_______________ kilograms_ _ "e 213 
5 ane wither ite 10 31 
nr 8 31 50 
Chalk, ES colors 181 161 
Clays and clay products including all 
refractory brick: 
Crude clay ----------------—- 427 149 
Products: 


Refractory including nonclay brick 
value _ $211,376 $509,577 


Nonrefractory_________ — do- $662,725 $136,617 
Diamond, industrial do____ $42,698 $2,231 
Diatomite and other infusorial earth __ _ _ _ _ 49 91 


Fertilizer materials: 


Crude: 
Nitrogenousss _ ze 6 
Potassic_ - --------- kilograms. _ 1 6 
Manufactured: 
Nitrogenous 50,587 45,114 
Phosphati cala... 13,447 10, 286 
Potass ic 3,031 2,241 
Other including mixed... 488 428 
Graphite: 
Natural |... l kilograms. _ 294 1,486 
Artificial value — $1,277 8528 
Gypsum and plaster s 910 537 
11111õĩõĩ§ĩ[ẽ ³ Rꝶ!¼ñ: 8 85 229 
MiSHeate V òan 2 mz 
Crude including splittings and waste 2 
Worked ____________-___ value. $1,371 $118 


See footnotes at end of table. 


United 
States 


Sources, 1979 


Other (principal) 


Australia $7,174; New Zealand $1,254. 
All from Australia. 


Japan $1,718; United Kingdom $15. 
Australia 156; West Germany 108. 


All from Australia. 

Australia $39,406; New Zealand $15,800. 

Mainly from Australia 

New Zealand $9,652; Australia $9,364; 
Japan $1,453. 


United Kingdom 35. 
Australia 15; West Germany 13; United 
Kingdom 12. 


India 52; New Zealand 1. 


Australia $51,084; New Zealand $41,947; 
United Kingdom $18,029 


New Zealand $61,138; Australia $47,154; 
India $9,541. 

United Kingdom 268. 

Australia 15; New Zealand 13. 

United Kingdom 43; Australia 7. 

New Zealand 78; United Kingdom 73; 
Australia 8. 


Australia 44; New Zealand 11; United 
Kingdom 4. 


51597118 $327,451; New Zealand 


United Kingdo om $247, 125 Japan 

$125,964; 228 8120, 1 
Australia $1, 27 India 985 
Australia 15. 


Mainly from Denmark. 
United Kingdom 5. 


Republic of Korea 34,061; Japan 10,581. 

New Zealand 8,321; Republic of Korea 
1,100; Japan 801. 

New Zealand 1,429; Singapore 703; West 
Germany 100. 

Australia 24; West Germany 160; Japan 


eee 1,177; New Zealand 308; Sweden 
Australia $435; United Kin ngdom $93. 


Australia 517; New Zealan 
United Kingdom 227; New Zealand 1. 


Australia 2; Republic of South Africa 1. 
Australia $95; Japan $23. 
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Table 3.—Fiji Islands: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 1978 
NONMETALS —Continued 
Precious and semiprecious stones, except 
diamond... ö é ~_~_____ _ value__ $74,605 
Ires unroasted ________- kilograms. _ ake 
/n! ³ĩV——Wjͤösw 8 2,983 
Sodium and potassium compounds, n. e. s.: 
Caustic sda 845 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked kilograms. _ 501 
Worked______________ value__ $18,827 
Gravel and crushed rock... 6 
Quartz and quartzite kilograms_ _ c 
Sand excluding metal-bearing _ _ _ _ _ _ _ 148 
Sulfur: 
Elemental: 
Other than colloidal _ _ — kilograms_ _ 4 
Colloidaall ERR 2,001 
Sulfuric acid, oleum value. $64,406 
Talc, steatite, soapstone. _____________ 4 
er: 
Criüdé- c . eee 5 
Slag, dross, similar waste, not metal- 
ring: 
From manufacture of iron and steel 
mas ab ms 
o ovale. $89,459 
Activated natural minerals do. $25,769 


Building materials of asphalt, asbestos and 
fiber cement, and unfired nonmetals 


1979 


$89,547 


14 
3,043 


1,042 


$31,968 
15 

875 
139 
2,040 
$74,003 
9 


(*) 


120 
98 
$96,998 


$66,378 


do. ..... $876,006 $885,732 
Unspecified _— - - - - - - - - -- --— do- — — $241,260 $203,303 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 1,489 
Carbon black and retort carbon kilograms. — e 
Coal, all grades including briquets and coke. . 25,504 
Hydrogen, nitrogen, rare gases 13 
Petroleum: 
Crude and partly refined 
42-gallon barrels_ . 4 
Refinery products: 
Gasoline including natural: 
Motor 
thousand 42-gallon barrels. _ 494 
Aviation. __ ~~ ______ do_ ___ 50 
Keros ine do— 171 
Jet fuel do... 512 
Distillate fuel oil . _ do- 1.280 
Residual fuel oil do- 179 
Lubricant!s vv do- 29 
her: 
Liquefied petroleum gas do- 24 
Naphtha __________ o. — 29 
Unspecified do- 9 
Mineral tar and other coal-, petroleum-, or 
gas- derived crude chemicals e E value. — $57,669 


1Less than 1/2 unit. 


$76,392 


United 
States 


$164 


$7,170 


Sources, 1979 
Other (principal) : 


United Kingdom $37,118; New Zealand 
$21,157; India $13,114; Hong Kong 
3,092. 
All from New Zealand. 
West Germany 1,644; Australia 568; 
United Kingdom 464. 


United Kingdom 642; West Germany 271; 
Australia 80. 


New Zealand $12,753; Australia $8,660; 


New Zealand 625; Spain 250. 
New Zealand 123. 


Australia 2,038. 


Australia $39,145; New Zealand $32,556; 
Japan $1,450. 
New Zealand 4; Australia 3; India 2. 


All from Australia. 


Do. 
All from India. 
Australia $47,066; New Zealand $21,685; 
Japan $17,410. 
Japan $45, 848; Australia $4,651. 


n YO $852,760; United Kingdom 


Australia $98,015; United Kingdom 
$19,675; New Zealand $19,177. 


Japan 1,604; New Zealand 150. 


Australia 23,123; New Zealand 1. 
nited Kingdom 13; Australia 10; New 
Zealand 6. 


Mainly from United Kingdom. 


Australia 415; Singapore 112. 
Australia ; Singapore 11. 
Australia 131; Singapore 36. 
Australia 714; Singapore 72. 
Australia 1 „084; Singapore 262. 
All from Australia. 

Australia 33; New Zealand 5. 


Australia 31. 
Australia 18; Singapore 7. 
Mainly from Australia. 


New Zealand $29,684; Australia $27,100; 
United Kingdom $9,969 


?Totals exclude unreported quantities valued at $442,909 in 1978 and $958,486 in 1979. 
“Totals exclude unreported quantities valued at $190,419 in 1978 and $181,970 in 1979. 
*Excludes imports of silver bullion in 1979 of 42 troy ounces. 
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NAURU AND KIRIBATI 


The Republic of Nauru and Kiribati (the 
latter includes Ocean Island) lie halfway 
between Honolulu, Hawaii, and Melbourne, 
Australia. Kiribati, the former British colo- 
ny consisting of Ocean Island, Gilbert Is- 
lands, Line Islands, and Phoenix Islands, 
became independent on July 12, 1979. 

Phosphate rock production by Nauru 
Phosphate Corp. totaled 2.0 million tons in 
1980; no production was reported from Kiri- 
bati. Nauru exported 55% of its total output 
to Australia and 30% to New Zealand, with 


the remaining 15% to Japan and South 
Korea. The price of Nauru’s phosphate 
generally follows Florida price trends, with 
allowance for quality. 

Most of the phosphate was mined from 
between limestone pinnacles using grab 
buckets. Means were being investigated to 
recover the residual phosphate estimated to 
be 6% to 7% of the total. 

Present reserves of phosphate rock in 
Nauru were estimated at 36 million tons. 


Table 4.—Nauru and Kiribati: Shipments of phosphate rock, by destination 


(Thousand metric tons) 


Destination 


Australia JJ ͤ K 
nien 8 
l ˙⁰˙¹A ͥ ⁰¹ .. 88 
Korea, Republic of „„ 
New Zealand ____________________________e 


- eee ee — 


Nauru Banaba Island 
1978 1979 1978 1979 
S 1,259 516 302 236 
— OR 92 110 oe xt 
3 66 
55 609 321 166 210 
1,999 1,828 468 446 


Data presented for the Republic of Kiribati represent shipments from the island of Banaba, which, prior to the 


establishment of the Republic, was known as Ocean Island. 


Source: International Superphosphate and Compound Manufacturers’ Association, Ltd. Table on “Exports by 


Destination From the Countries Included in Various. 


NEW CALEDONIA 


The French island territory of New Cale- 
donia was the second largest producer 
of nickel in the market economy coun- 
tries in 1980. Output of nickel by Société 
Métallurgique le Nickel (SLN), New Caledo- 
nia’s only producer, declined in 1980, result- 
ing from lower demand throughout most of 
the year. In addition to nickel products 
(nickel matte and ferronickel), byproduct 
cobalt matte resulting from nickel smelting 
operations was also produced by SLN. Other 
minerals produced in New Caledonia in- 
cluded chromite, and pit and quarry con- 
struction materials. Nickel exports remain- 
ed at about the 1979 level. 

Nickel ore was produced at four major 
locations, three (Thio, Kouaoua, and Poro) 
near the east coast and one (Népoui) near 
the west coast. Work to expand output on 
Népoui to 2 million tons of ore per year and 
at Kouaoua to 1.5 million tons per year was 
nearing completion. Production of nickel 
ore totaled some 4.3 million tons in 1980. 

In 1979, operations of SLN’s refinery were 


severely affected by a fire, but the refinery 
operated normally throughout 1980. The 
output of metallurgical products (nickel 
matte and ferronickel) totaled 44,500 tons, 
compared with 43,000 in 1979. 

Exports in 1979 were valued as follows (in 
thousands) Ore—$49,398; matte—$54,644; 
and ferronickel—$125,755. The export value 
for nickel matte declined slightly, but the 
values for ore and ferronickel showed sub- 
stantial improvements. 

The cobalt content of the nickel ore 
mined in New Caledonia during 1980 was 
2,239 tons, but the total recovered metal 
was estimated at 180 tons. The cobalt con- 
tent in either the total ore production or in 
the intermediate metallurgical products 
was recoverable as cobalt or cobalt chemi- 
cals. A significant part of the total remain- 
ed in nickel products. 

Amax Nickel Inc. and Bureau de Re- 
cherches Géologiques et Miniéres (BRGM), 
the French Government-controlled agency, 
began work that would lead to a joint 
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development of an integrated nickel project 
in the Tiebaghi, Poum, and Isle d’Art re- 
gions at the northern end of New Caledonia. 
The agreement covers feasibility and fi- 
Nancing studies and ultimate mine and 
plant construction and operation. The cost 
of the project was estimated at $600 million. 
Reserves of 55 million dry tons of ore at 
2.5% nickel in garnierite, including 10 mil- 
lion tons of 3% nickel, would be mined at a 
rate of 1 million tons per year. Amax was 
interested in shipping nickel matte from 
this smelter to its Port Nickel refinery in 
Louisiana. 

Inco Ltd. of Canada, under agreement 
with the New Caledonian Government, con- 
tinued studying the possibility of develop- 
ment of lateritic nickel deposits in the 
southern part of the Island. Inco was requir- 
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ed to take a French partner before the 
project reaches its development stage. 

Production of chromite ore in 1980, con- 
taining 34.6% Cr.Os, in the Tiebaghi area, 
exceeded that for 1979. Chromite exports, 
principally to Japan, had a combined value 
of $505,247 in 1980. Société de la Tiebaghi, 
subsidiary of Inco Ltd., continued a drilling 
program that began in 1977. 

Energy requirements were considered a 
potential problem since New Caledonia had 
no domestic energy resources. All fuel oil 
was imported to New Caledonia, and there 
were no known domestic energy resources 
except for the possibility of developing hy- 
droelectric energy sources in the Plaine de 
Lacs area. SLN used 85% of the industrial 
electricity in its mining and smelting oper- 
ations. 


Table 5.—New Caledonia: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 
Chromite, gross weight (50.045% Cr203) ___________-.____-__-_--~---~-- 4,734 4,345 11,563 
Manganese ore, gross weigngnldti „„ „„ „„ 130 ess CUM 
Nickel ore, gross weighgt k thousand tons 2,604 1.540 2,142 
Smelter products, nickel content: 
Ferronickel, all grades 29,465 25,241 44,475 
Nickel matte (79% nickel-cobalt) __..______________________-_--- 23,991 16,511 13,411 
Nickel- cobalt content is reported as follows in tons: 1977—46,787; 1978—28,025; 1979—not available. 
Cobalt content of smelter products is not available. 
Table 6.—New Caledonia: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1977 1978 1979 
METALS 
Iron and steel metal, all forme 8,065 9,301 8,546 
NONMETALS 
Cement. cc ru vL UAI . LN LE EU LIE UET 50,741 31,816 41,497 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades nean o ee eu a a 124,598 44,105 87,906 
h ⁰o¹wm VV te LEE 34 36 85 
Petroleum refinery products: 
Gasóline NONE 42-gallon barrels. 465,509 422,619 449, 130 
EC ⁵ↄ²b ..... hs Bi Lem E e a A RES 32,520 28,927 32,303 
Distillate fuel oil _-._______~_~_____ «„ do. ___ 386,495 295,058 279,399 
Residual fuel oilllllrTV“““ do... 3,154,669 2,148,862 2,349,881 


PAPUA NEW GUINEA 


Papua New Guinea (PNG) has abundant 
mineral resources, particularly copper, but 
only one operating mine. The only other 
minerals produced were small quantities of 
limestone and sand for local use, and some 


gold in the Bulolo-Wau area. However, in 
addition to the operating mine (Bougain- 
ville), which produced copper, gold, and 
silver, exploration work on two other major 
deposits has begun. These two deposits, OK 
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Tedi located in the Star Mountains in the 
center of PNG and Frieda River near Ma- 
dang, also have large copper resources. The 
principal obstacles to commercial develop- 
ment have been the current depressed price 
of copper and the difficulty of access to 
these remote areas. Nevertheless, these 
mines are expected to be operational in the 
late 1980’s. Bougainville Copper Ltd.’s mine 
at Panguna on North Solomon Island (Bou- 
gainville) contributed significantly to Gov- 
ernment revenues and the gross domestic 
product (GDP), estimated at $1.96 billion‘ in 
1980. Values of 1980 output were as follows: 
Copper—$175 million, gold—$128 million, 
and silver—$7 million. Total production 
value of $310 million was nearly 16% of the 
GDP. Despite the mineral industry's impor- 
tance financially, it employed only about 
7,200 people out of a total work force of over 
350,000. 

The Government of PNG sponsored its 
first investment seminar in the United 
States during 1980. The stated objective of 
the seminar was to offer U.S. corporations 
opportunities to invest in PNG's minerals 
resources. The newly enacted legislation 
relating to the exploitation of mineral re- 
sources was discussed. Development of min- 
ing and petroleum projects was considered 
to be of the highest priority, and the basic 
principles of the legislation adopted were as 
follows: 

Mineral resources belong to the people of 
Papua New Guinea and the Government, 
and the people must receive a fair price in 
return for extraction of the minerals. 

Foreign enterprises exploiting Papua 
New Guinea's mineral resources deserve a 
reasonable return on their investment, but 
extraordinary gains above a reasonable re- 
turn on investment will go in large part to 
the Government. 

The Government has the right to regulate 
extractive enterprises so as to maximize the 
benefits to the local community, while min- 
imizing the potentially harmful social and 
economic costs. 

A number of porphyry copper and hydro- 
carbon projects were under investigation in 
1980. There are proven gasfields, although 
there are so far no reports of oil being found 
in commercial quantities. Exploration was 
also underway for chromite, nickel, bauxite, 
manganese, and mercury. 


COMMODITY REVIEW 


Metals.—Chromite.—A joint venture 
formed by Nord Resources Corp., Highlands 
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Energy Corp., and Nord Australex Ltd. has 
found chromite mineralization at several 
locations in PNG and plans to develop one 
area. Reserves in excess of 5 million tons 
have been discovered at the Ramu River 
concession. The find was on part of a 246- 
square-kilometer concession in the Ramu 
River area, close to the deepwater port of 
Madang. Amax Exploration Australia Inc., 
a subsidiary of Amax, continued evaluating 
chromite and other minerals in beach sands 
along the Morobe coast, between Salamaua 
and Salua. Preliminary estimates indicated 
reserves of 200 million tons of mineralized 
sands containing 1.5% chromium. 

Copper.—Bougainville Copper Pty. Ltd.’s 
(BCL) mine at Panguna remained the only 
significant mining operation in Papua New 
Guinea. The 1980 output of all three 
commodities—copper, gold, and silver—was 
below the 1979 level. This resulted from 
both a decline in tonnage and grade of ore 
milled. About 34 million tons of ore were 
treated in 1980, compared with 36 million 
tons in 1979. In 1980, the copper content 
declined to 0.47%, while gold and silver 
were 0.024 troy ounce per ton and 0.058 troy 
ounce per ton, respectively. The content of 
these constituents was expected to continue 
the downward trend, as mining operations 
extend into lower grade sections of the ore 
body. The company was building its 11th 
primary ball mill. 

In 1980, sales totaled 142,240 tons of 
copper, 440,037 troy ounces of gold, and 
900,000 troy ounces of silver. Concentrates 
were shipped under long-term contracts to 
Japan, the Federal Republic of Germany, 
and Spain. 

The Papua New Guinea Government 
formally announced its conditional approv- 
al for the development of the copper-gold 
deposits at OK Tedi, in the remote Star 
Mountains in the center of Papua New 
Guinea. The feasibility study of the porphy- 
ry copper deposit, which included engineer- 
ing design work, metallurgical testing, and 
economic evaluation, was continued. The 
study was being carried out by a consortium 
under the leadership of Broken Hill Pty. 
(BHP), which began work at OK Tedi in 
1976. The consortium consisted of Dampier 
Mining Co. Ltd., a subsidiary of BHP Co. 
(30%); Mount Fubilan Development Co. Pty. 
Ltd., a subsidiary of Amoco Minerals Ltd. 
(80%); Kupferexploration GmbH, a West 
German group, (20%); and PNG Govern- 
ment (20%). Situated near the West Irian 
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border, the deposit has ore reserves estimat- 
ed at 300 million tons. Ore grade averaged 
0.85% copper and 1.8 troy ounce per ton of 
gold, with some molybdenum. Under the 
agreement with Papua New Guinea, the 
consortium presented the feasibility study 
to the Government on May 31, 1979. A 
hydrographic, geophysical, and geological 
investigation of the Fly River to assess the 
feasibility of transporting copper concen- 
trates from OK Tedi via barge from Kiunga 
on the Fly River to an as-yet-to-be-selected 
deepwater port on the Gulf of Papua was 
continued. 

Exploration also continued on the Frieda 
River porphyry ore body estimated to con- 
tain 500 million tons, averaging 0.5% cop- 
per. Although this is a major ore body 
located in the Western Sepik Province, 
development could be hampered by its low 
grade. The leases were held by MIM Hold- 
ings Ltd., and work carried out by Japanese 
interests earned them a 40% share in the 
holding. 

On Manus Island, 360 kilometers north of 
the PNG mainland in the Admiralty Group, 
joint venture exploration by Exoil NL and 
Transoil NL indicated 160 million tons of 
ore at 0.32% copper, associated with gold, 
silver, and molybdenum, in ore of several 
known prospects. Some factors acting in 
favor of the Manus prospect were the limit- 
ed infrastructural development required 
and relatively good accessibility compared 
with the mainland deposits. 

Gold and Silver.—With high prices, gold 
continued to be an important byproduct of 
BCL's Panguna copper mine. The gold sales 
totaled some 600,000 troy ounces during 
1980. Byproduct silver recovery was about 
1.3 million troy ounces. 

Output by New Guinea Goldfields Ltd. at 
Wau, where ore averaged 0.08 ounce per 
ton, remained relatively small. 

At Porgera in Papua New Guinea's cen- 
tral mountain range, Placer Development 
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Ltd., MIM, and Consolidated Goldfields of 
Australia were engaged in a joint venture to 
explore and develop an alluvial gold depos- 
it. Two zones have been explored; one was 
estimated to be 250 meters long, 150 meters 
wide, and up to 250 meters deep, and to 
average 0.07 ounce per ton of gold and 0.13 
ounce per ton of silver. The other had a 
length of 420 meters, a width of 250 meters, 
and a depth of 240 meters, and averaged 
0.08 ounce per ton of gold and 0.13 ounce 
per ton of silver. The results suggest the 
possibility of a large gold mine, but work 
was still at an early stage of development. 

Mineral Fuels.—Petroleum.—Petroleum 
prospecting continued, but no significant 
discoveries were reported. The Papua New 
Guinea Government signed petroleum 
prospecting concession agreements with 
Gulf Oil Corp., Australasian Oil Ltd., and 
BP Petroleum Development Australia Pty. 
Ltd. The concession areas involve two per- 
mits (76 and 77). Permit 76 covered 7,300 
square kilometers in the Western Province, 
and permit 77 covered 13,400 square kilome- 
ters in the Western and Southern High- 
lands Provinces. The cost of exploration 
over a 3-year period was estimated at $7 
million. In another development, Esso Pa- 
pua New Guinea Inc. announced it had 
spudded the Goari No. 1 well on the Paibu- 
na River, 415 kilometers northwest of Port 
Moresby. Planned depth is 11,500 feet, and 
it is estimated that the well would take 55 
days to complete. 

Recently passed legislation by the PNG 
Government would entitle it to receive 60% 
to 80% of any future revenues from oil or 
gas production. This would be in the form of 
a 1.25% royalty based on wellhead values, a 
petroleum income tax of 50% of taxable 
income, a profits tax after an agreed rate of 
return is achieved, and a Government equi- 
ty up to 22.5% with payment from the 
Government’s share of production. 
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Table 7.—Papua New Guinea: Exports of copper, by destination 
(Metric tons of copper content) 
Destination 1977 1978 1979 
China, mainland |... JJC PRE ARE NEN ENORMES 2,983 6,049 6,398 
Germany, Federal Republic of |... „„ 58,670 62,737 54,985 
Japan eo c o gee yaſ/ſ/ ³ ↄAꝓy ⁰yy ( yaar 99,564 98,303 96,282 
Korea. Republic of 23.53.20 3 ee ee dL 8 iat 1,448 "v 
CN se bou t Vd! ⁵³⅛AW. »ẃů¹²fD d aM EE 14,054 18,589 14,332 
Other dd 6,758 1,924 e 
Total. 2t. ekle e a yg LU ð EE EE 182,029 195,050 171,997 
SOLOMON ISLANDS 


In 1980, Solomon Islands’ minerals output 
consisted of small quantities of alluvial gold 
and silver, valued at an estimated $260,000.5 
In addition, marine shells were harvested 
for lime, but production was not reported. 

The Government continued to actively 
seek foreign investors as a major force in 
the country's resource development. A 
bauxite mine and refinery project on 
Rennell and Vaghena Islands have been 
surveyed but temporarily shelved due to 
low world bauxite prices. Conzinc Riotinto 
Australia Ltd. (CRA), in partnership with 
Mitsui Mining and Smelting Co. Ltd. and 
the Solomon Islands Government, withdrew 
from the project, and Mitsui decided to 
defer further work because of the lack of 
market for aluminum. The project was to 
produce 1.5 million tons of bauxite and 
600,000 tons of alumina per year from 
reserves estimated at 60 million tons of 45% 
to 50% Al1;0;. 


In addition to bauxite, other minerals 
known to exist in Solomon Islands were 
phosphate on Bellona and Rennell, copper 
on Guadalcanal and Florida, nickel on Isa- 
bel, manganese on Florida, and gold on 
Guadalcanal. Currently, these mineral de- 
posits were regarded as uneconomic pros- 
pects because of the small size of known 
occurrences. 

The Government was particularly inter- 
ested in receiving proposals for prospecting 
for hydrocarbons both onshore and offshore. 
A Petroleum Act establishing the frame- 
work to enable orderly prospecting and 
development to be carried out by commer- 
cial companies was completed. Within the 
terms of the act, detailed agreements be- 
tween individual companies and the Solo- 
mon Islands Government concerning work 
programs, expenditure levels, and the ex- 
tent and nature of.Government participa- 
tion were considered. 


TONGA ISLANDS 


In 1980, there were no active mineral 
exploration ventures in Tonga. In the fu- 
ture, there may be some mineral potential 
in the country resulting from mining man- 
ganese nodules and precious coral. Also, the 


Tonga Government and Webb Resources of 
Colorado, an independent U.S. oil company, 
were conducting negotiations for Webb to 
drill two offshore wells. 


VANUATU (NEW HEBRIDES) 


Vanuatu (formerly New Hebrides) was 
granted independence in July 1980. A con- 
dominium government between Britain and 
France had ruled the 70-island territory 
since 1906. 

Vanuatu's only mine, located at Forari, 
55 kilometers northwest of Port Vita on 
Vate (Efaté) Island, remained closed in 
1980. The mine, which produced manganese 


concentrate, was operated by Le Manganese 
de Vate (LMV) and owned by Southland 
Mining Ltd. of Australia (87.5%) and public 
shareholders (12.5%). The closure was at- 
tributed to the decline in world steel de- 
mand. The mine is expected to reopen at 
some future date, although only some 
120,000 tons of commercially minable re- 
serves remain in the Forari Mine. The 
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company had 100 employees, largely native 
Vanuatuans, and shipped a 40% to 42% 
manganese concentrate of metallurgical 
grade. The market value was $35 per ton for 
40% manganese products. 

Manganese concentrate was the only 
mineral exported in recent years, but vari- 
ous mineral deposits were under investiga- 
tion. Samples of pozzolan, a consolidated 
volcanic ash, on Efaté and other islands, 
were being evaluated in Australia and Fiji 
for use in cement. Surveys have taken place 
in recent years in search of nickel, copper, 
bauxite, sulfur, and zinc. None of these 
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commodities were expected to be mined in 
the foreseeable future. 


1Supervisory physical scientist, Branch of Foreign Data. 

Where necessary, values have been converted from 
Fijian dollars (FD) to U.S. dollars at the rate of 
FD1=US$1.16. 

Where necessary, values have been converted from 
Communaute Financiere Pacifique francs (CFPF) to U.S. 
dollars at a rate of CFPF81.80 = US$1.00. 

*Where necessary, values have been converted from 
Papua New Guinea dollars (K$) to U.S. dollars at the rate 
of K$1=US$1.49. ET . 

SWhere necessary, values have been converted from 
Solomon dollars ($S) to U.S. dollars at the rate of 
$S1 = US$1.15. 


Table 8.—Vanuatu: Exports of manganese 
ore 


Manganese ore, 
40% to 42% Mn 
(metric tons) 

23,040 


20,732 
10,544 
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